I3 TEXAS
INSTRUMENTS

Tl-Innovator™
Hub Commands

Learn more about Tl Technology through the online help at education.ti.com/eguide.



https://education.ti.com/eguide

Important Information

Except as otherwise expressly stated in the License that accompanies a program, Texas
Instruments makes no warranty, either express or implied, including but not limited to
any implied warranties of merchantability and fitness for a particular purpose,
regarding any programs or book materials and makes such materials available solely
on an "as-is" basis. In no event shall Texas Instruments be liable to anyone for special,
collateral, incidental, or consequential damages in connection with or arising out of the
purchase or use of these materials, and the sole and exclusive liability of Texas
Instruments, regardless of the form of action, shall not exceed the amount set forth in
the license for the program. Moreover, Texas Instruments shall not be liable for any
claim of any kind whatsoever against the use of these materials by any other party.

Learning More with the Tl-Innovator™ Technology eGuide

Parts of this document refer you to the Tl-Innovator™ Technology eGuide for more
details. The eGuide is a Web-based source of TI-Innovator™ information, including:

e Programming with the TI CE Family of Graphing Calculators and
TI-Nspire™ Technology, including sample programs.

e Available I/O Modules and their commands.

e Available breadboard components and their commands.
e Available TI-RGB Array and its commands.

e Available TI-Innovator™ Rover and its commands.

e Link to update the TI-Innovator™ Sketch software.

* Free classroom activities for Tl-Innovator™ Hub.

Apple®, Chrome®, Excel®, Google®, Firefox®, Internet Explorer®, Mac®, Microsoft®,
Mozilla®, Safari®, and Windows® are registered trademarks of their respective owners.

QR Code® is a registered trademark of DENSO WAVE INCORPORATED.
Select images were created with Fritzing.

© 2011 - 2021 Texas Instruments Incorporated.




Contents

Tl-Innovator™ Hub Commands Version 1.5 ... . ... ... .__............ 1
Understanding Syntax ... ... .. ... 1
Last MenuU ENtry e 1
HUB M NUS . ...t e et e e e e e e et 2
SENA( " SET ... e 3
Send("READ... . 3
S NS .. e e 4
K 4
(] 5
eVal( L 5
ROVET RV o e e e e 5
Send("CONNECT-OUtPUL... ... 5
Send("CONNECT-INPUL... . e e e 6
50 £ 7
SeNd( RANGE... . . 7
Send("AVERAGE... . e 7
Send("DISCONNECT-OUtPUL... ... e e 8
Send("DISCONNECT-INPUL... ... 8
M ANAGE | e 9
COLLECT Lot e e e e e e e e e 9
Additional Supported Commands Not Found in the Hub Menu ... ... ........ 10

SE T e e 12
LIGHT [TO] ON/OFF e e e e e 13
COLOR [TO] r g b [[BLINK| TOGGLE] frequency] [[TIME] seconds] ...._............ 13
SOUND [TO] frequency [[TIME] seconds] ... ... i e 14
TEMPO keyword for SOUND/SPEAKER . .. 14
SOUND OFF/0 . e e e e e e 15
LED i [TO] ON/OFF . e e e e e e 15
LED i [TO] 0-255 e e e 16
RGB i [TO] r g b [[BLINK|TOGGLE] frequency] [[TIME] seconds] ... ............. 16
COLOR.RED i [TO] ON/OFF/UP/DOWN/value [[BLINK|TOGGLE] frequency] [[TIME]
SECONS] . 17
COLOR.GREEN i [TO] ON/OFF/UP/DOWN/value [[BLINK|TOGGLE] frequency]

[ITIME] SeCONMS] . - oo e e e e e e e e 17
COLOR.BLUE i [TO] ON/OFF/UP/DOWN/value [[BLINK|TOGGLE] frequency] [[TIME]

SECONAS] . oot 18
SPEAKER i [TO] frequency [[TIME] seconds] .. ... ... i . 18
TEMPO keyword for SOUND/SPEAKER . . ... .. e, 19
POWER e 19
SERVO i [TO] pOSition e e e e e 20
SERVO i [TO] STOP e e e e 20

iii



SERVO i [TO] ZERO .. .ttt e e e et et e 21

SERVO i [TO] [CW/CCW] speed [[TIME] seconds] _ ... ... .ooiiioieiaa . 21
ANALOG.OUT i [TO] . e e e e e e e e e e 22
ANALOG.OUT i OFF|STOP e e e e 22
VIB.MOTOR i [TO] PWIM e e e e e 23
VIB.MOTOR i [TO] OFF|STOP . e e e 23
VIB.MOTOR i [TO] 0-255/UP/DOWN/ON/OFF [[BLINK|TOGGLE] freq] [[TIME]
SECONS] . e 24
COLOR.RED [TO] r [[BLINK| TOGGLE] frequency] [[TIME] seconds] ................ 24
COLOR.GREEN [TO] g [[BLINK|TOGGLE] frequency] [[TIME] seconds] _............ 25
COLOR.BLUE [TO] b [[BLINK|TOGGLE] frequency] [[TIME] seconds] ............... 25
BUZZER i [TO] ON [TIME seconds] . .. ... e e 26
BUZZER i [TO] OFF e e e e e 26
RELAY i [TO] ON/OFF e e e e e e e e e 27
SQUAREWAVE i [TO] frequency [duty [[TIME] seconds]] ... .. ... .. .. ........ 27
SQUAREWAVE i OFF e e e e e 28
DIGITAL.OUT i [TO] ON/OFF/HIGH/LOW/[[BLINK|TOGGLE] frequency] [[TIME]
SBCONAS] - .t 28
DIGITAL.OUT i [TO] OUTPUT/CLOCK .. 29
DIGITAL.IN i [TO] INPUT/PULLUP/PULLDOWN . e 29
AVERAGING [TO] N e e e e e e e e e e e e 29
BBP O RT . e 31
REA DD . e 32
BRIGHTINESS e e e e e 32
BRIGHTNESS AVERAGE . .. 33
BRIGHTNESS RANGE . . . ..t 33
DHT 0 e 34
DHT i TEMPERATURE . . e e e et 35
DHT i HUMIDITY e e e e e e e e e e 36
RANGE R I .. 36
READ RANGER i TIME ... e 37
LIGHT LEVEL i e e e e 37
LIGHTLEVEL i AVERAGE . .. e 38
LIGHTLEVEL i RANGE . e e e 39
TEMPERATURE i e e e e e 39
TEMPERATURE i AVERAGE . . . e e 40
TEMPERATURE i CALIBRATION e e 40
MOISTURE i -t e e e e e e 41
MOISTURE | AVERAGE .. . 41
MOISTURE | RANGE . . .. e et 42
MAGNETIC e 42
VERNIER . e 43
ANALOG.IN i . e 43




ANALOG.IN i AVERAGE . . . e e 43
ANALOG.IN i RANGE . . .. e e e 44
ANALOG. OUT i L e e e e e 44
DIGIT AL N I e e e e e e e e e e e 45
SWIT CH i e e 45
1= 1 46
MOTION i e e e e e e e e e e 46
POTENTIOMETER i ..t 47
POTENTIOMETER i AVERAGE . . .. 47
POTENTIOMETER i RANGE . e 48
THERMIST O R i e e e e e e e e 48
THERMISTOR i AVERAGE .. .. e 49
THERMISTOR i CALIBRATION . e e 49
AVERAGING .. 50
LOUDNESS i ..ot e e e e 50
LOUDNESS i AVERAGE . . .. e e e 51
LOUDNESS i RANGE . . . e e e e e 51
BBP O RT . e 53
TIME R e 54
St iNGS | e 55
KA T 55
L T 56
(= (U 56
(=1 o (I 57
eVal( - 58
eVal( 58
CONNE CT-OUtPUL . e e e e e e e 60
LED i [TO] OUT N/BB N ..t 60
RGBi/COLORI[TO]BBrBBgBBb ... e 61
SPEAKER i [TO] OUT N/BB N - e e e e e e e e e 61
POWER . e 62
SERVO.CONTINUOUS i [TO]BB 6 ... e 62
ANALOG.OUT i [TO] OUT i/BB i e e e e et 63
VIB. MO T OR e e 63
BUZZER i [TO] OUT N/BB N o e e e e e e e e 64
RELAY i [TO] OUT N/BB N .ot e e e e e e e e e e e e 64
SERVO i [TO] OUT 3B L. e e e e e e e 65
SQUAREWAVE i [TO] OUT N/BB N .t e e e e e e 65
DIGITAL.OUT i [TO] OUT n/BB n [[ASIOUTPUT] ... .. e 66
BBP O RT . 67
DCMOTOR i [TO] OUT N/BB N . oo e e e e e e e e 67
LIGHT e e 68
COLOR 68




CONNECT-INPUL .. e e e e e e 70
DHT 0 [TOT IN N e e e e e e e e e e e e e e e 70
RANGER i [TO] IN N e et 71
LIGHTLEVEL i [TO]IN N/BB N - o oo e e e e e e e e e e e e e 71
TEMPERATURE i [TO]IN N/BB N .ot 72
MOISTURE i [TO]IN N/BB N e e e e e e 73
MAGNETIC . e 74
VERNIER e 74
ANALOG.IN i [TOTIN N/BB N e e e e 75
DIGITAL.IN i [TO] IN n/BB n [[AS] INPUT |PULLUP |[PULLDOWN] ... .. ... ... 75
SWITCH i [TO]IN N/BB N oo e e e e e e e e 76
BUTTON i [TOTIN N/BB N .o e e e e e e e e e e e 76
MOTION i [TO]IN N/BB N - e e e e e e e e e 77
POTENTIOMETER i [TO]IN N/BB N e e e 77
THERMISTOR i [TO]IN N/BB N . e e e e e e 78
RGB . 78
LOUDNESS i [TO] IN N e e e 79
BBP O R . e 80
BRIGHTINESS . . e et e e e 80

P OIS e 81

RANGE . e 82
BRIGHTNESS minimum maximum ... i 82
LOUDNESS i minimum maximum e 83
LIGHTLEVEL i minimum maximum . e eaee 83
TEMPERATURE i minimum maximum __ .. 84
POTENTIOMETER i minimum maxXimum . . . . e e e 84
MOISTURE i minimum maximum .. ... 85
THERMISTOR i minimum maximum e 85
ANALOG.IN i minimum maximum e 86

AVERAGE | e 87
BRIGHTINESS N e e 88
LOUDNESS i N e e e e 88
LIGHT LEVEL i N e e e e e e 88
TEMPERATURE I N e e e 89
POTENTIOMETER i N e e et eeeeee 89
MOISTURE i N e e e e e e e 90
THERMIST OR i N e e e e e e e e 90
ANALOG.IN I N e 91
PERIOD N .. e 91

DISCONNE CT-OUtPUL .. ettt e e e e e e e e 92
LE D i e 93
RGB i e e 93




POWER .. 94
SERVO.CONTINUOUS i . et et 94
ANALOG. OUT i L e e et 95
VIB. MO T OR .o 96
BUZZE R i Lol 96
RE LAY I e i 96
SERVO i e 97
SQUAREWAVE i . i 97
DIGIT AL OUT i .ttt 98
BBPO RT il 99
L GHT e e 99
COLO R e i 99
SOUND i 100
DCM O T O R i L et e i 100
DISCONNE CT-INPUL et et 102
DHT i i 102
RANGE R i il 103
LIGHTLEVEL i ettt 103
TEMPERATURE I Lo et 104
MOISTURE i Lt e e 104
MAGNETIC L ettt 105
VERNIE R i 105
ANALOG.IN I e e e e e 106
DIGIT AL IN i e e 106
SWITCH e e e e et 106
BUTTON i ettt 107
MO T ION I e e et 107
POTENTIOMETER i« e ia i 108
THERMIST OR i e 108
RGB . il 109
LOUDNE SS i et e e e e e e e it 109
BBP O RT L. 110
BRIGHTINESS | e 110
MANAGE e 111
BEGIN il 111
BEGIN i 111
LTl il 112
L 112
WHO i 112
WHO i 112
WH AT et e e 113
WHAT el 113

vii



HE P i 113
HELP e 113
VERSION e e 114
VERSION . e 114
ABOUT .. 114
ABOUT .. e 114
COLLECT Lt e e e e 115
COLLECT Lottt e e e 115
READ COLLECT e e e e 118
Additional Supported Commands ... ... .. ... 120
Additional SET Commands . . . ... e 120
FORMAT ERROR STRING/NUMBER . . ..ot e 120
FORMAT ERROR NOTE/QUIET . . e e e e e 120
FLOW [TO] ON/OFF e e e e e e 121
OUT L2/ 3 [TO] - e e e e e 122
Additional READ Commands . ... ... e 123
BUZZE R i e 123
COLOR e 123
COLOR.RED . . e e e e 124
COLOR.GREEN . . . e e e 124
COLOR.BLUE . . .. e e e e 125
DCMOT OR I et e e 126
DIGITAL OUT i e e e e 126
FORM AT e e e 127
FLOW e e e 127
INL/IN2/INS 128
LAST ERRO R e 128
LD i ot e 129
LIGHT . e 129
OUT L 2/ 3 e e 130
P W R e 130
RELAY i et 131
RESOLUTION e e e 131
RGB i - 131
RE D I e 132
GREEN i e 133
BLUE i . e 133
SERVO i L 134
SERVO i CALIBRATION e e e 134
SOUND e 135
SPEAKE R I . e 135
SQUAREWAVE i . e e e e e e 136
Additional AVERAGE Commands . . . ... ... 137

viii



Additional CALIBRATION Commands ... ... e 138
CALIBRATE . e e e e e e e e 138
SERVO i / SERVO.CONTINUOUS i« .o e e e e e e e e 138
TEMPERATURE i C1 C2 C3 Rl .. e e 139
THERMISTOR i C1 C2 C3 Rl .. e 140
Tl-Innovator™ Rover Commands Version 1.5 ... . ... ... ... ............ 141
Prerequisite: Use the Send "Connect RV" Command First ... ... .. ... ......... 141
Named RV Subsystems . .. ..o 141
Rover Command Categories . ... ... ... ... 142
RV Commands, Code Samples, and Syntax . ... ... e aan 143
Tl-Innovator™ Rover MenU . ... 143
ROVET RV e o 143
DriVe RV .. e e 148
RV FORWARD . ... e e e e e 149
RV BACKW ARD e e e 150
RV LERT e e 151
RV RIGHT e e e e e 151
RV ST O P e 152
RV RESUME .. e e 153
RV ST AY e 153
RV TO XY e e e e e 154
RV TO POLAR . e e e e 154
RV TO ANGLE ... e 155
READ RV SENSOTS. .. . et e e e e e e e e e e 156
RV RANGE R | e 156
READ RV.RANGER TIME e e 157
RV.COLORINPUT . e e e e 157
RV.COLORINPUT.RED . ... e 158
RV.COLORINPUT.GREEN e eeea 159
RV.COLORINPUT.BLUE . . e 159
RV.COLORINPUT.GRAY e e e 160
RV SettiNgS... .ot 161
Read RV Path... e 162
Reading WAYPOINT and PATH e e e e e e 162
RV Position and Path ... . ... e 163
RV.WAYPOINT. XYTHDRN . e 164
RV.WAYPOINT.PREV . . e e 164
RV.WAYPOINT.CMDNUM e 165
RV PATHLIST . X e e e e 166
RV P ATHLIST.Y e e e 167
RV PATHLIST. TIME . e e e e 167




RV.PATHLIST.HEADING . . ...t eeeeeeea s 168

RV PATHLIST.DISTANCE . . e e e e 168
RV PATHLIST. REVS . . e e et 169
RV.PATHLIST.CMDNUM . . e e 169
RV W AY POINT X e e e e e e e e e et 170
RV WAY POINT.Y e e e e e e e 171
RV.WAY POINT. TIME e e e e 171
RV.WAYPOINT.HEADING . .. 172
RV.WAYPOINT. DISTANCE . e 172
RV.WAY POINT. REVS . . e et 173
RV Col0r .. e 174
RV.COLOR .t e e 174
RV.COLOR.RED . ... e e e e e e e e e 174
RV.COLOR.GREEN . ..t 175
RV.COLOR.BLUE ...t e e e 175
RV SetUP ... e 177
RV POSITION e e 177
RV.GY RO e 177
RV.GRID.ORIGIN . e e 178
RV.GRID.M/UNIT e e e e 178
RV PATH CLEAR e e e e e e 179
RV M ARK e 179
RV CoNtrol... . 181
SET RV.MOTORS . e e e 181
SET RV.MOTOR. L e 182
SET RV.MOTOR. R e e e e 182
SET RV.ENCODERSGYRO O .. ...t 183
READ RV.ENCODERSGYRO ... ..o e e e 183
READ RV.GYRO .. 184
READ RV.DONE e 185
READ RV ET A e e e e e e e e 186
Send "CONNECT RV e 188
CONNECT RV e e e e e 188
Send "DISCONNECT RV e e e 189
DISCONNECT RV . e e e e e e et 189
TI-RGB Array Commands ... .. .. . 189
Prerequisite: Use the Send "Connect RGB" Command First .. ... ... .. ... ........ 189
CONNECT RGB . ..t 190
SET RGB ... e e e e 191
SET RGB [Nl N2 n3..0r g b L. 191
SET RGB PATTERN NNNN 1 g b e 192
SET RGB ALL . . e e e 192




READ RGB

Xi



Tl-Innovator™ Hub Commands Version 1.5

Use the Hub menus to create or edit a program. They can save you time building
commands and help you with correct command spelling and syntax.

When you see "Code Sample" in a command table, this "Code Sample" may be copied
and pasted as is to send to your graphing calculator to use in your calculations.

Example:
Code Send ("RV FORWARD")
Sample: Send ("RV FORWARD SPEED 0.2 M/S TIME 10")

Note: To build a command from the Hub menu, you need to know:

e The unique name of the component that you are addressing, such as "SOUND" for
the on-board speaker.

e The command parameters that apply to the component, such as sound frequency
and duration. Some parameters are optional, and you might need to know the
value range of a parameter.

Understanding Syntax
e Capitalized words are keywords
e Lower case words are placeholders for numbers

e Commands within brackets are optional parameters

For example in: SET LIGHT ON [[BLINK| TOGGLE] frequency] [[TIME] seconds],
"frequency" is entered as "1" and "seconds" is entered as "10".

Send ("SET LIGHT 1 BLINK 2 TIME 10")

NOTE: The commands listed below are for CE Calculators. If you are using TI-Nspire™
CX technology the parentheses are omitted. In addition, you will notice some other
minor differences in the commands such as "Endfor" instead of "End" with the TI-
Nspire™ CX technology. Screenshots are provided for reference. Note: Actual menus
may vary slightly from provided images.

Last Menu Entry

Notice the last menu entries. These allow you to type in the name of the object instead
of selecting it from the menu. These can also be used for sensors and peripherals that
are not explicitly included in the menus. To use these, select the menu item to paste
the beginning of the command. You then type in the name of the sensor or device you
are using.
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4: TEMPERATURE »
— RANGER S:MOISTURE 5 Veaien ANGE y
g UESNEE;C 8 ANALOG.N VERAGE »
—  LIGHTLEVEL & ARALOG. IN ASwTch ISCONNECTmpu
94DIGITAL. IN v ’
— TEMPERATURE i —
- ET 3
- MOISTURE il :
B:HoTIoN & vonon
- MAG N ETIC C POTENTIOMETER D POTENTIOMETER
g EEERMISTOR E THERMISTOR V) v
~  VERNIER F Cefees e M
— ANALOG.IN [EBSend( " CONNECT
— DIGITAL.IN
—  SWITCH
— BUTTON
- MOTION
— POTENTIOMETER
— THERMISTOR
- RGB
— LOUDNESS
— BBPORT

— Send("CONNECT
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— BRIGHTNESS

Ports... CE Calculators TI-Nspire™ CX
[NORHAL FLOAT AUTO REAL RADTAN HF [% 1 Acions.HEEEENLRA
. i X
Ports 20UT2 5 evall
- 0oUT1 A1) Sena-ComecT-oup
g :Eé z\;i:‘: ‘CONNECT-Input 1
- 0uUT2 7 ¢ 3 Send "RANGE 4
8 BB1  © Send'AVERAGE ,
- O0UT3 ABes 2 cond DISCOMECT-mpt »
v Manage >
- IN 1 NORMAL FLOAT AUTO REAL RADIAN MP 1] [%1 Actions /IEEEETTBA
Ports) 3 eval
- IN2 5185 5 Afs 1 oy .
A:BB 4 B BB4 3 Send "CONNECT-Output ~ *
— IN: 3 B:BB 5 CBBS 3 Send "CONNECT-Input 3
. C:BB 6 D BE6 A Ports v
D:BB 7 EBB7 3 Send'RANGE ’
- 12C E:BB 8 F BE8 I Send'AVERAGE ’
E: SE ?B GBB9 3 Send "DISCONNECT-Output »
: H BB10 & Send"DISCONNECT-Input »
— BB1 [EBBEPORT T A
- BB2
- BB3
- BB4
- BB5S
- BB6
- BB7
- BBS8
- BBYS
- BB10
— BBPORT
Send("RANGE... CE Calculators TI-Nspire™ CX
. RANGE B —
E| := 3 Define 6 eval(
7 Rover (RV) Y
— BRIGHTNESS ONNECT-Output
Hanen, Nimees e
— LOUDNESS :POTENTIOMETER 4 TEVPERATURE  NGE ,
:?aég;l{g%on 5 POTENTIOMETER VERAGE v
: 6 MOISTURE ISCONNECT-Output »
- LlG HTLEVE L :ANALOG. IN 7 THERMISTOR ‘ISCONNECTf\np‘:I ‘»
8 ANALOGIN >
— TEMPERATURE
— POTENTIOMETER
— MOISTURE
— THERMISTOR
— ANALOG.IN
Send("AVERAGE... CE Calculators TI-Nspire™ CX
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e AVERAGE
— BRIGHTNESS
— LOUDNESS
— LIGHTLEVEL
— TEMPERATURE
— POTENTIOMETER
— MOISTURE
— THERMISTOR
— ANALOG.IN
Additional AVERAGE Commands

NORMAL FLOAT AUTO REAL RADIAN MP ]|

Send("RAVERAGE
EBRIGHTNESS

2: LOUDNESS
3:LIGHTLEVEL

4: TEMPERATURE
5:POTENTIOMETER
6: MOISTURE

7: THERMISTOR

8:ANALOG. IN

% 1 Actions
2 Check cS
i= 3 Define 4 Wait

e 4 Copro 5 Get
1_BRIGHTNESS
2 LOUDNESS V)

3 LIGHTLEVEL ONNECT-Output
4 TEMPERATURE ONNECT-Input

5 POTENTIOMETER

6 MOISTURE ANGE

7 THERMISTOR ~ [UERAGE

8 ANALOGIN -

Send("DISCONNECT-Output...
e DISCONNECT-Output...

- LED

- RGB

— SPEAKER

- POWER

— SERVO.CONTINUOUS

- DCMOTOR

— ANALOG.OUT

- VIB.MOTOR

- BUZZER

— RELAY

- SERVO

— SQUAREWAVE

— DIGITAL.OUT

— BBPORT

— Send("DISCONNECT

— LIGHT
— COLOR
— SOUND

CE Calculators

MELED

2:RGB

3: SPERKER

4: POWER

5: SERVO. CONTINUOUS

TI-Nspire™ CX

) Il
2 RGB
3 SPEAKER
4 POWER NECT-Output
5 SERVO.CONTINUOUS NECT-Input
6 ANALOG.OUT
7 VIBMOTOR E

6TANALOG. OUT
7:VIB.MOTOR
8:BUZZER

9: RELRY

[EBSERVO

A SQUAREWAVE
B:DIGITAL.OUT
C:BBPORT
D:Send("DISCONNECT

6: ANALOG. OUT 8 BUZZER AGE

7:VIB.MOTOR 9 RELAY ONNECT-Output §
8:BUZZER A SERVO ONNECT-Input  »
9YRELAY v »

5 SERVO.CONTINUOUS
6 ANALOG.OUT

»
7 VIBMOTOR NECT-Output ~ »
8 BUZZER NECT=Input 3
9 RELAY »
A SERVO E 3
B SQUAREWAVE AGE »
C DIGITAL.OUT DNNECT-Output »
D BBPORT ONNECT-Input  »

»

Send("DISCONNECT-Input...
e DISCONNECT-Input...
- DHT

CE Calculators

TI-Nspire™ CX
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RANGER '
2 RANGER
FHDHT 3 LIGHTLEVEL N »
LIGHTLEVEL 2: RANGER 4 TEMPERATURE ~ NNECT-Ouput >
3:LIGHTLEVEL 5 MOISTURE NNECT-Input »
4: TEMPERATURE 6 MAGNETIC »
TEMPERATURE S:MOISTURE 7 VERNIER NGE v
g:cggnﬂéc 8 ANALOGIN ZRAGE »
: 9 DIGITALIN JCONNECT-Output »
MOISTU R E 8: ANALOG. IN A SWITCH ;coNNEcHn:mu 0
94DIGITAL. IN v »
MAGNETIC NIIRNRL FLOAT AUTO REAL Rnozan 1P 1) INEZEIVTTIOSRN o (]
9 DIGITALIN
VE R N l E R NITCH A SWITCH n »
ANALOG.IN g: ﬁgngu B BUTTON NNECT-Output
: C MOTION NNECT-Input~ »
: 8: %ES”'{;%ETER D POTENTIOMETER ° »
H E THERMISTOR NGE »
DIGITAL.IN E:RGB F RGB ZRAGE ,
E: Egggg%ss G LOUDNESS JCONNECT-Output »
: H BEPORT JCONNECT=Input »
SWITCH H: Send( "DISCONNECT g—"
BUTTON
MOTION
POTENTIOMETER
THERMISTOR
RGB
LOUDNESS
BBPORT
Send("DISCONNECT
BRIGHTNESS
MANAGE CE Calculators TI-Nspire™ CX
% 1 Act
. MANAGE 2 Creek, S
S =5 Deﬁneg ;vau “
: ,
BEGIN 2: 1y & 2205 Sens ‘CONNECT-Oupit >
3: RN e CONNECT-Input
4: : 2 Send"ISTI" »
ISTI 5:HELP") : Get (Str@): Dise 3 SendWHO'  'RANGE |
6:VERSION"): Get (Str@):Disp | 4 Send'WHAT'  'AVERAGE v
7:ABOUT") : Get (Str@) :Pause S Send "HELP" *DISCONNECT-Output »
WHO 6 Send"VERSION' 'DISCONNECT-Input »
7 Send"ABOUT"  ge B
WHAT
HELP
VERSION
ABOUT
COLLECT CE Calculators TI-Nspire™ CX
e COLLECT
COLLECT

READ_COLLECT
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Additional Supported Commands Not Found in the Hub Menu

e Additional SET Commands
— FORMAT ERROR STRING/NUMBER
— FORMAT ERROR NOTE/QUIET
— FLOW [TO] ON/OFF
- 0UT1/2/3[TO]

e Additional READ Commands
— ANALOG.OUT
— BUZZER
— COLOR

- RED
— GREEN
- BLUE
— DCMOTOR i
— DIGITAL.OUTI
— FORMAT
- FLOW
— IN1/IN2/IN3
— LAST ERROR
— LEDi
— LIGHT
- 0uT1/2/3
- PWR
— RELAY
— RESOLUTION
- RGBi
— REDi
— GREENI
— BLUEI
— SERVOi
— SERVO i CALIBRATION
— SOUND
— SPEAKER i
— SQUAREWAVE i
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e Additional AVERAGE Commands
— PERIOD

e Additional CALIBRATE Commands
— CALIBRATE
— SERVO i minimum maximum
— TEMPERATUREiclc2c3r
— THERMISTORiclc2c3r
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SET

The SET command is used to generate outputs on pins or ports, or control output
devices such as LEDs, Servo motors, speaker tones, or other output operations. It is
also used to control a variety of system settings. These include formatting of error
information, and communications flow control. SET does NOT generate any response
that requires reading. The success or failure of a SET command may be determined by
sending a READ LAST ERROR command and obtaining the response to that command.
The sensors, controls, and settings that SET can operate against are in the following

table.

SET something'

Command: SET

Command SET
Syntax:

Code
Sample:

Range:

Describe:

on a RELAY.

Used to set options, or output states, or provide information used
to controlan external actuator or output device, such asturning

Result:

Typeor
Addressable
Component:

CE Calculators

AL IGHT
2: COLOR
SOUND
LED

RGB
SPERKER
OWER
SERVO0. CONT INUOUS
9LANALOG. OUT

RN
o

TI-Nspire™ CX

COLOR ) »
3 SOUND 3
4 LED
5 RGB
6 SPEAKER
7 POWER
8 SERVO.CONTINUOUS NECT-Output
9 ANALOG.OUT NECT-Input
A VIBMOTOR

01TVIB.MOTOR

A: COLOR. RED

B: COLOR. GREEN
C: COLOR. BLUE
D:BUZZER
E:RELRY

F : SERVO

G: SQUAREWAVE
[EEDIGITAL.OUT

4 1 Actions »-ﬂlp

y
’
B COLOR.RED ,
C COLOR.GREEN
D COLOR.BLUE
E BUZZER

F RELAY

G SERVO

H SQUAREWAVE
| DIGITAL.OUT

NECT-Output

,

,
NECT-Input »
»

Send("SET|
I:AVERAGING
J:BBPORT

K:Send("SET

J AVERAGING NECT-Input 3
K_BBPOR™ »
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LIGHT [TO] ON/OFF

Command: LIGHT [TO] ON/OFF
Command SET LIGHT ON [[BLINK | TOGGLE] frequency] [[TIME] seconds]
Syntax: SET LIGHT OFF
-same as LED, but for on-board red LED.
Range:
Describe: Provides control over the on-board digital RED LED. Set optional
blink frequency and duration.
SET LIGHT ON [[BLINK | TOGGLE] frequency] [[TIME] seconds]
SET LIGHT OFF
Result: Turnson LIGHT.
Turns off LIGHT
Typeor Control
Addressable
Component:

COLOR [TO] r g b [[BLINK| TOGGLE] frequency] [[TIME] seconds]

Command: | COLOR [TO] r g b [[BLINK | TOGGLE] frequency] [[TIME]
seconds]

Command SET COLOR r g b [[BLINK | TOGGLE] frequency] [[TIME]seconds]

Syntax: SET COLOR.component x [[BLINK | TOGGLE] frequency] [[TIME]seconds]

Range:

Describe: On-board COLOR RGB LED with sub-components.RED, .GREEN,
.BLUE. Can haveablink frequency, and blink time for entire item,
or for each component individually, as wellas PWM levels given
individually, or at one time.

Result: Wherer gb is r-value g-value b-value respectively, or operators from
ON/OFF/UP/DOWN/STOP.

Typeor Control

Addressable

Component:

See Also:

Tl-Innovator™ Hub Commands Version 1.5
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SOUND [TO] frequency [[TIME] seconds]

Command: SOUND [TO] frequency [[TIME] seconds]

Command SET SOUND frequency [[TIME] seconds]

Syntax:

Range:

Describe: SOUND s the on-board speaker and can generate a sound with a
specified frequency. If not specified, sound will play for 1 second
default.

SET SOUND frequency [[TIME] seconds]

Result: Play tone through on-board speaker.

Typeor Control

Addressable

Component:

TEMPO keyword for SOUND/SPEAKER

e Quick way to add repeated beeps
e Equivalent to “blink” for SOUND

e New optional keyword — TEMPO

SET SOUND 440 TEMPO 2 TIME 2

e 2 beeps per second for 2 seconds: total 4 beeps
e The value for TEMPO can range from 0 to 10

Code
Sample:

SET SOUND 440 TEMPO 2 TIME 5
SET SPEAKER 1 880 TEMPO 3 TIME 4

SET SOUND 400 TIME 5 TEMPO 0

is equivalent to

SET SOUND 400 TIME 5

Both commands will play the tone for 5 seconds without any breaks.
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SOUND OFF/0

Command: | SOUND OFF/0

Command SET SOUND 0

Syntax:

Range:

Describe: SOUND s the on-board speaker and can generate a sound with a
specified frequency. If not specified, sound will play for 1 second
default.

SET SOUND 0—turns off sound on internal speaker immediately.

Result: Stop playing sound.

Typeor Control

Addressable

Component:

LED i [TO] ON/OFF

Command: | LED i [TO] ON/OFF

Command SET LED i ON/ OFF [[BLINK | TOGGLE] frequency] [[TIME] seconds]

Syntax: —digital LED (on or off only)

Range:

Describe: Provides control over an external LED to set optional blink
frequency and duration, as well as PWM capability if the associated
pin connected to the LED supportsit.

SET LED i ON [[BLINK | TOGGLE] frequency] [[TIME] seconds] — digital LED
(on or off only)
SET LED i OFF —turns off LED (same as SET LED i 0).
Result: Turnson LED.
Turns off LED
When connected to an Analog-PWM pin.

Typeor Control

Addressable

Component:

Tl-Innovator™ Hub Commands Version 1.5
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LED i [TO] 0-255

Command: LED i [TO] 0-255

Command SET LED i 0-255 [[BLINK | TOGGLE] frequency] [[TIME] seconds]

Syntax: —analog LED (pwm duty cycyle)

Range:

Describe: Provides controlover an external LED to set optional blink
frequency and duration, as well as PWM capability if the associated
pin connected to the LED supportsiit.

SET LED i 0-255 [[BLINK | TOGGLE] frequency] [[TIME] seconds] —analog
LED (pwm duty cycyle)

Result: When connected to an Analog-PWM pin.

Typeor Control

Addressable

Component:

RGB i [TO] r g b [[BLINK | TOGGLE] frequency] [[TIME] seconds]

Command: RGB i [TO] r g b [[BLINK | TOGGLE] frequency] [[TIME]
seconds]

Command SETRGB ir g b [[BLINK | TOGGLE] frequency] [[TIME]seconds]

Syntax:

Range:

Describe: External RGB LED controls, with same options as available for the on-
board COLOR object. Individual color components can be
addressed with the same index value i by name, RED i, GREEN i, BLUE
i.

Result: Wherer gb is r-value g-value b-value respectively, or operators from
ON/OFF/STOP.

Typeor Control

Addressable

Component:
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COLOR.RED i [TO] ON/OFF/UP/DOWN/value [[BLINK | TOGGLE] frequency] [[TIME]

seconds]

Command: | COLOR.RED i [TO] ON/OFF/UP/DOWN/value
[[BLINK | TOGGLE] frequency] [[TIME] seconds]

Command SET COLOR.RED i [TO] ON/OFF/UP/DOWN /value [[BLINK | TOGGLE]

Syntax: frequency] [[TIME] seconds]

Range:

Describe: RED component of External RGB LED controls, with same options as
available for the on-board COLOR object. Individual color
components can be addressed with the same index value iby name,
RED i, GREEN i, BLUE i.

Result:

Typeor Control

Addressable

Component:

COLOR.GREEN i [TO] ON/OFF/UP/DOWN/value [[BLINK | TOGGLE] frequency] [[TIME]

seconds]

Command: | COLOR.GREEN i [TO] ON/OFF/UP/DOWN/value
[[BLINK | TOGGLE] frequency] [[TIME] seconds]

Command SET COLOR.GREEN i [TO] ON/OFF/UP/DOWN /value [[BLINK | TOGGLE]

Syntax: frequency] [[TIME] seconds]

Range:

Describe: GREEN component of External RGB LED controls, with same
options as available for the on-board COLOR object. Individual color
components can be addressed with the same index valueiby name,
RED i, GREEN i, BLUE i.

Result:

Typeor Control

Addressable

Component:

Tl-Innovator™ Hub Commands Version 1.5
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COLOR.BLUE i [TO] ON/OFF/UP/DOWN/value [[BLINK| TOGGLE] frequency] [[TIME]

seconds]

Command: COLOR.BLUE i [TO] ON/OFF/UP/DOWN/value
[[BLINK | TOGGLE] frequency] [[TIME] seconds]

Command SET COLOR.BLUE i [TO] ON/OFF/UP/DOWN /value [[BLINK | TOGGLE]

Syntax: frequency] [[TIME] seconds]

Range:

Describe: BLUE component of External RGB LED controls, with same options
as available for the on-board COLOR object. Individual color
components can be addressed with the same index value iby name,
RED i, GREEN i, BLUE i.

Result:

Typeor Control

Addressable

Component:

Note: For TI-RGB Array commands, please go to TI-RGB Array.

SPEAKER i [TO] frequency [[TIME] seconds]

Command: | SPEAKER i [TO] frequency [[TIME] seconds]

Command SET SPEAKER i [TO] frequency [[TIME] seconds]

Syntax:

Range:

Describe: Same as SOUND above, except sound is played on an external
speaker attached to a digital output pin, available on any INJOUT
port, or the breadboard connector port.

Note: On-board SOUND and external SPEAKER cannot be used
concurrently.

Result: Play tone with frequency given, optional duration in milliseconds,
default =1second.

Typeor Control

Addressable

Component:
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TEMPO keyword for SOUND/SPEAKER

e Quick way to add repeated beeps
e Equivalent to “blink” for SOUND

* New optional keyword — TEMPO

SET SOUND 440 TEMPO 2 TIME 2

e 2 beeps per second for 2 seconds: total 4 beeps
e The value for TEMPO can range from 0 to 10

Code SET SOUND 440 TEMPO 2 TIME 5
Sample: SET SPEAKER 1 880 TEMPO 3 TIME 4
SET SOUND 400 TIME 5 TEMPO 0
is equivalent to
SET SOUND 400 TIME 5
Both commands will play the tone for 5 seconds without any breaks.
POWER
Command: POWER i [TO] 0-100
Command SETPOWER 1n
Syntax: where nis the intensity of the output from 0- 100
SET POWER 1 50 —set the power to 50% of the maximum.
Range 0-100
Describe: POWER is used to controlthe output power and it typically used
with a MOSFET and a battery source.
It can be used to controlthe output to devices like a motor ora
pump.
Result: Controls the output intensity of the device connected through the
MOSFET.
Typeor Control
Addressable
Component:
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SERVO i [TO] position

Command: SERVO i [TO] position

Command SET SERVO i [TO] position.

Syntax:

Code

Sample:

Range:

Describe: Servo motor controlinterface. Servos can be either continuous or
sweep style servos.
Position =value from -90to 90, ranged to -90 to 90) - used with
SWEEP SERVOS

Result: Sweep servos: position is a value from -90 to 90.
Value Ois same as specifying ZERO.

Typeor Control

Addressable

Component:

SERVO i [TO] STOP

Command: SERVO i [TO] STOP

Command SET SERVO i STOP

Syntax:

Code Send ("SET SERVO 1 STOP")

Sample:

Range:

Describe: Servo motor controlinterface. Servos can be either continuous or
sweep style servos.
Note: Sweep style servos will stop automatically at the end of the
sweep.
SET SERVO i STOP —stops motion on servo

Result: Halt any continuous servo operation in progress.
Turn SERVO Off

Typeor Control
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Command:

SERVO i [TO] STOP

Addressable
Component:

SERVO i [TO] ZERO

Command: SERVO i [TO] ZERO

Command SET SERVO i ZERO/position

Syntax:

Code Send ("SET SERVO 1 ZERO")

Sample:

Range:

Describe: Set servo to zero position on sweep servo, or no motion on
continuous servo.

Result: Sweep servos: position is a value from -90 to 90.
Value 0 is same as specifying ZERO.

Typeor Control

Addressable

Component:

SERVOi [TO] [

CW/CCW] speed [[TIME] seconds]

Command: SERVO i [TO] [CW/CCW] speed [[TIME] seconds]
Command SET SERVO i CW/CCW speed [[TIME] seconds]
Syntax:
Code Send ("SET SERVO.CONTINUOUS 1 CW 100 TIME
Sample: 3")
Wait 3
Range:
Describe: Speed from -100 to 100, CW/CCW optional, if speed <0, CCW, else CW

unless CW/CCW keyword is specified,

Tl-Innovator™ Hub Commands Version 1.5
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Command:

SERVO i [TO] [CW/CCW] speed [[TIME] seconds]

TIME optional, in seconds, default=1 second (for continuous servo
operation)

(CwW/cCw required if TIME/seconds NOT specified.)

Result:

Continuous servo where direction of rotation is specified, along
with speed, from 0 (no motion) to 100 (fastest). Optional time
parameter used to specify how long the servo should rotatein
seconds.

Typeor
Addressable

Component:

Control

ANALOG.OUT i [TO]

Command: | ANALOG.OUT i [TO]

Command SET ANALOG.OUT i 0-255 [[BLINK | TOGGLE] frequency] [[TIME] seconds]

Syntax:

Range:

Describe: Software (or hardware, if available) generated pulse-width
modulation output at 490 Hz with the specified duty cycle between
0 (off) and 255 (on). The PWM output can be toggled at a frequency
from 0.1to 20.0 Hz for a given duration. If no duration is given, the
PWM continues until stopped or turned off.
SET ANALOG.OUT i 0-255 [[BLINK | TOGGLE] frequency] [[TIME] seconds]

Result: Generate pwm value (hw or sw) on analog output object.

Typeor Control

Addressable

Component:

ANALOG.OUT i OFF|STOP

Command: | ANALOG.OUT i OFF|STOP
Command SET ANALOG.OUT i OFF
Syntax: SET ANALOG.OUTiSTOP
Range:
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Command: | ANALOG.OUT i OFF|STOP

Describe: Software (or hardware, if available) generated pulse-width
modulation output at 490 Hz with the specified duty cycle between
0 (off) and 255 (on). The PWM output can be toggled at a frequency
from 0.1to 20.0 Hz for a given duration. If no duration is given, the
PWM continues until stopped or turned off.
SET ANALOG.OUT i OFF
SET ANALOG.OUTiSTOP

Result: Turn off pwm on associated pin, including blinking, etc.

Typeor Control

Addressable

Component:

VIB.MOTOR i [TO] PWM

Command: | VIB.MOTOR i [TO] PWM

Command SET VIB.MOTOR i [TO] PWM

Syntax:

Range: PWM from 0 (none) and 255 (fullon)
Describe: Vibration motor controlinterface.

Result: Vibrations : intensity is a value from 0 to 255.
Typeor Control

Addressable

Component:

VIB.MOTOR i [TO] OFF |STOP

Command: VIB.MOTOR i [TO] OFF |STOP
Command SET VIB.MOTOR i OFF | STOP
Syntax:

Range:

Describe: Vibration motor controlinterface.

SET VIB.MOTOR i OFF | STOP —stops motion on vibrations
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Command: | VIB.MOTOR i [TO] OFF|STOP

Result: Shut down vibration motor.
Typeor Control

Addressable

Component:

VIB.MOTOR i [TO] 0-255/UP/DOWN/ON/OFF [[BLINK | TOGGLE] freq] [[TIME]
seconds]

Command: | VIB.MOTOR i [TO] 0-255/UP/DOWN/ON/OFF
[[BLINK | TOGGLE] freq] [[TIME] seconds]

Command SET VIB.MOTOR i 0-255/UP/DOWN/ON/OFF [[BLINK | TOGGLE] freq]
Syntax: [[TIME] seconds]

Range: PWM from 0 (none) and 255 (fullon)

Describe: Run vibration motor with numerous options

Result: Run vibration motor with numerous options

Optional time parameter used to specify how long the vibration
should rotatein seconds.

Typeor Control
Addressable
Component:

COLOR.RED [TO] r [[BLINK | TOGGLE] frequency] [[TIME] seconds]

Command: COLOR.RED [TO] r [[BLINK | TOGGLE] frequency] [[TIME]

seconds]
Command Send("SET COLOR.RED...")
Syntax: ON/OFF/UP/DOWN/STOP/0-255 (red element)

[BLINK frequency] (in Hz)
[TIME duration] (in secs)

Range:

Describe: RED component of On-board COLOR RGB LED. Can have a blink
frequency, and blink time for entire item, or for each component
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Command: | COLOR.RED [TO] r [[BLINK | TOGGLE] frequency] [[TIME]
seconds]

individually, as wellas PWM levels given individually, or at one time.

Result: Wherer is red level, or operators from ON/OFF/UP/DOWN/STOP.
Typeor Control

Addressable

Component:

COLOR.GREEN [TO] g [[BLINK | TOGGLE] frequency] [[TIME] seconds]

Command: | COLOR.GREEN [TO] g [[BLINK | TOGGLE] frequency] [[TIME]
seconds]

Command SET COLOR.GREEN [TO] g [[BLINK | TOGGLE] frequency] [[TIME] seconds]

Syntax:

Range:

Describe: GREEN component of On-board COLOR RGB LED. Can have a blink
frequency, and blink time for entire item, or for each component
individually, as well as PWM levels given individually, or at one time.

Result: Where gis green level, or operators from ON/OFF/UP/DOWN/STOP.

Typeor Control

Addressable

Component:

COLOR.BLUE [TO] b [[BLINK | TOGGLE] frequency] [[TIME] seconds]

Command: | COLOR.BLUE [TO] b [[BLINK| TOGGLE] frequency] [[TIME]
seconds]

Command SET COLOR.BLUE [TO] b [[BLINK | TOGGLE] frequency] [[TIME] seconds]

Syntax:

Range:

Describe: BLUE component of On-board COLOR RGB LED. Can have a blink
frequency, and blink time for entire item, or for each component
individually, as well as PWM levels given individually, or at one time.
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Command: | COLOR.BLUE [TO] b [[BLINK | TOGGLE] frequency] [[TIME]
seconds]

Result: Where b is blue level, or operators from ON/OFF/UP/DOWN/STOP.

Typeor Control

Addressable

Component:

BUZZER i [TO] ON [TIME seconds]

Command: | BUZZER i [TO] ON [TIME seconds]

Command SET BUZZER i ON [[TIME] seconds]

Syntax:

Range:

Describe: Used to turn ON or OFF atone on an active BUZZER for either 1
second default, or given length of time.
SET BUZZER i ON [[TIME] seconds]

Result: Sound tone on ACTIVE buzzer for 1 second, or specified duration in
seconds.

Typeor Control

Addressable

Component:

BUZZER i [TO] OFF

Command: BUZZER i [TO] OFF

Command SET BUZZER i OFF

Syntax:

Range:

Describe: Used to turn ON or OFF atone on an active BUZZER for either 1
second default, or given length of time.
SET BUZZER i OFF

Result: Turn off tone on active buzzer.

Typeor Control

Addressable

Component:
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RELAY i [TO] ON/OFF

Command: | RELAY i [TO] On/Off

Command SET RELAY i ON/OFF /0/1 [[TIME] seconds].

Syntax:

Range: Turns the specified RELAY ON or OFF for the given specified TIME in
seconds.

Describe: Controlinterface to an external RELAY control.

SET RELAY i ON/OFF/1/0 [[TIME] seconds]

Result: Turns RELAY on or off
Typeor Control

Addressable RELAY

Component:

SQUAREWAVE i [TO] frequency [duty [[TIME] seconds]]

Command: | SQUAREWAVE i [TO] frequency [duty [[TIME] seconds]]

Command SET SQUAREWAVE i frequency [duty]

Syntax:

Range:

Describe: SQUAREWAVE is used to generate a square wave form with a default

duty cycle of 50% with frequencies from 0.1 Hz to 500 Hz.
frequencies slower than 0.1 Hz are set to 0.1 Hz. frequencies above
500 Hz are set to 500 Hz. The optional duty cycle is a value from 1to
99.

SET SQUAREWAVE i frequency [duty]

Result: Generate a digital squarewave from 1to 500 hz at 1-99 duty cycle on
up to 6 pins (i=1-4) duty=50% default, seconds=1.0 default.

Typeor Control
Addressable
Component:
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SQUAREWAVE i OFF

Command: | SQUAREWAVE i OFF

Command SET SQUAREWAVE i OFF

Syntax: frequency [duty]

Range:

Describe: SQUAREWAVE is used to generate a square wave form with a default
duty cycle of 50% with frequencies from 0.1 Hz to 500 Hz.
frequencies slower than 0.1 Hz are set to 0.1 Hz. frequencies above
500 Hz are set to 500 Hz. The optional duty cycleis a value from 1to
99.

SET SQUAREWAVE i OFF —turn off squarewave generation

Result: Stop generating squarewave output.

Typeor Control

Addressable

Component:

DIGITAL.OUT i [TO] ON/OFF/HIGH/LOW/[[BLINK | TOGGLE] frequency] [[TIME]

seconds]

Command: DIGITAL.OUT i [TO] ON/OFF/HIGH/LOW/[[BLINK | TOGGLE]
frequency] [[TIME] seconds]

Command SET DIGITAL.OUT i [TO] ON/OFF/HIGH/LOW [[BLINK | TOGGLE]

Syntax: frequency] [[TIME] seconds]

Range:

Describe: Used to generate output digital signal(s).
SET DIGITAL.OUT i ON/OFF/HIGH/LOW [[BLINK | TOGGLE] frequency]
[[TIME] seconds]

Result: Digital.out operations.

Typeor Control

Addressable

Component:
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DIGITAL.OUT i [TO] OUTPUT/CLOCK

Command: DIGITAL.OUT i [TO] OUTPUT/CLOCK

Command SET DIGITAL.OUT i [TO] OUTPUT/CLOCK

Syntax:

Range:

Describe: Output or drive a clock pulse - digital.out other operations.
Result: Output or drive a clock pulse - digital.out other operations.
Typeor Control

Addressable

Component:

DIGITAL.IN i [TO] INPUT/PULLUP/PULLDOWN

Command: DIGITAL.IN i [TO] INPUT/PULLUP/PULLDOWN

Command SET DIGITAL.IN i [TO] INPUT/PULLUP/PULLDOWN

Syntax:

Range:

Describe: Used for Pulldown and/or pullup controlfor digital.in operations.
Result: Pulldown and pullup control for digital.in operations.

Typeor Control

Addressable

Component:

AVERAGING [TO] n

Command: | AVERAGING [TO] n
Advanced user
Command AVERAGING.[TO] n
Syntax:
Range:
Describe: Global setting for how many times we sample analog inputs when
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Command: | AVERAGING [TO] n
Advanced user

obtaining a reading from a sensor using analog input
n- (global default)

Result: Sample analog inputs 'n' times, averaging results (default is 3 unless
changed; sets "global" averaging value.)

Typeor Setting

Addressable Default if not set with thiscommand is 3

Component:

Note: Global averaging value can be individually overridden by sensor by

using the AVERAGE command on an item.

This command sets the global averaging count to use only on newly
connected objects. This does not affect already CONNECTed
objects.

AVERAGE object (index) value sets/changes the averaging count to
use on an already connected object.

The global AVERAGING value set by the SET AVERAGING operation
will not take effect on an object untilis disconnected and
reconnected. The globalinitial default is 3 samples per reading. Once
an object isconnected, the AVERAGE command can be used to
change thevalue.
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BBPORT

Command: SET BBPORT [TO] nn [MASK value]

Command SET BBPORT TO 100

Syntax: SET BBPORT TO 0X80

Range

Describe: The SET operation on BBPORT is used to set the respective bits of

the BB portto alorOvaluebased on the value given, the optional
MASK (which is used to specify which pins are being used as digital
outputs) and theinternal connection mask specified in the
CONNECT BBPORT operation.

Result:

Typeor Control
Addressable
Component:
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READ

The READ command generates responses based on what is being requested.

Tells the Innovator to obtain data from the specified sensor, control, port, pin, or status
information including the setup of the hub, such as flow control, error settings, etc.
Must be followed by a Get() operation to receive the requested data.

CE Calculators TI-Nspire™ CX
NDRNHL FLOAT AUTO REAL RADIAN MP n [ET § . »
2 DHT
[Send( "READ) 3 Pancer . .
BRI GHTNESS 4 LIGHTLEVEL
ZfDHT 5 TEMPERATURE
3:RHNGER 6 MOISTURE
4:L IGHTLEVEL 7 MAGNETIC W) D
EZLE?SEESEURE 8 VERNIER ONNECT-Output ~ *
7: MAGNETIC 9 ANALOG.IN 'ONNECT-Input 4
N A DIGITALIN E
8: VERNIER . o
94ANALOG. IN
[$ 1 Actons __»IEEOYEIBA
SendC"READ] < aron - 3
QTDIGITAL. IN D MOTION
RfSNITCH E POTENTIOMETER
B:BUTTON F THERMISTOR
B+ POTENTLOMETER GRe e B ]
E: THERMISTOR H RGB 'ONNECT-Output »
N | LOUDNESS 'ONNECT-Input >
F:AVERAGING J BBPORT »
G:RGB -
[EBLOUDNESS

NORMAL FLORT AUTO REAL RADIAN MP )

Send ("READ)

BRIGHTNESS

Command: BRIGHTNESS

Command READ BRIGHTNESS

Syntax:

Range:

Describe: Returnsthecurrent internal reading from the on-board ambient
light sensor.
Note the optional keywords of RANGE and AVERAGE can be
appended to the command to return the current RANGE setting for
the BRIGHTNESS sensor if set or the current AVERAGE value applied
when reading the ADC to obtain the reading.
READ BRIGHTNESS

Result: Read on-board light sensor level.

Typeor Control
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Command:

BRIGHTNESS

Addressable
Component:

BRIGHTNESS AVERAGE

Command: BRIGHTNESS AVERAGE
Advanced user

Command READ BRIGHTNESS.AVERAGE

Syntax:

Range:

Describe: Returnsthe current internalreading from the on-board ambient
light sensor.
Note the optional keywords of RANGE and AVERAGE can be
appended to the command to return the current RANGE setting for
the BRIGHTNESS sensor if set or the current AVERAGE value applied
when reading the ADC to obtain the reading.
READ BRIGHTNESS AVERAGE

Result: Read on-board light sensor level.

Typeor Control

Addressable

Component:

BRIGHTNESS RANGE

Command: BRIGHTNESS RANGE
Advanced user
Command READ BRIGHTNESS.RANGE
Syntax:
Range:
Describe: Returnsthe current internal reading from the on-board ambient

light sensor.
Note the optional keywords of RANGE and AVERAGE can be
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Command:

BRIGHTNESS RANGE
Advanced user

appended to the command to return the current RANGE setting for
the BRIGHTNESS sensor if set or the current AVERAGE value applied
when reading the ADC to obtain the reading.

READ BRIGHTNESS RANGE

Result: Read on-board light sensor level.

Typeor Control

Addressable

Component:

DHT i

Command: | DHTi

Command READ DHT i

Syntax:

Range: Temperature reading default is in Celsius
Humidity reading from 0to 100 %

Describe: Returns alist consisting of the current temperature, humidity, type
of sensor, and last cached read status. The temperature and
humidity can be obtained by themselves by appending the
TEMPERATURE or HUMIDITY keywords to the end of the command.
Thetype of sensor isindicated by a 1 for a DHT11, and a 2 for DHT22
style sensors. The status values are: 1=0K, 2=Timeout,
3=Checksum/bad reading.

READ DHT i—returns full cached information from last reading the
DHT task obtained.

READ DHT i TEMPERATURE —returns latest temperature reading.
READ DHT i HUMIDITY —returns latest humidity reading.

READ DHT n TYPE - return the sensor type used (1=DHT11, 2=DHT22).
READ DHT n STATUS -return the current status of the sensor
readings provided. (1=0K, 2=Timeout, 3=Checksum error).

Result: Return list with current temperaturein C, humidity in %, type

(1=DHT11, 2=DHT22), and status (type/status only available in full
list).
Where the status = 1:0K, =2:Timeout, =3:Checksum.
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Command: DHT i
Typeor Sensor
Addressable
Component:

DHT i TEMPERATURE

Command: DHT i TEMPERATURE

Command READ DHT i TEMPERATURE

Syntax:

Range: Temperature reading default is in Celsius
Humidity reading from O to 100 %

Describe: Returnsa list consisting of the current temperature, humidity, type
of sensor, and last cached read status. The temperature and
humidity can be obtained by themselves by appending the
TEMPERATURE or HUMIDITY keywords to the end of the command.
Thetype of sensor isindicated by a 1 for aDHT11, and a 2 for DHT22
style sensors. The status values are: 1=0K, 2=Timeout,
3=Checksum/bad reading.

READ DHT i—returns full cached information from last reading the
DHT task obtained.

READ DHT i TEMPERATURE —returns latest temperature reading.
READ DHT i HUMIDITY —returns latest humidity reading.

READ DHT n TYPE - return the sensor type used (1=DHT11, 2=DHT22).
READ DHT n STATUS - return the current status of the sensor
readings provided. (1=0K, 2=Timeout, 3=Checksum error).

Result: Returns temperature component.

Typeor Sensor

Addressable

Component:
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DHT i HUMIDITY

Command: DHT i HUMIDITY

Command READ DHT i HUMIDITY

Syntax:

Range: Temperature reading default is in Celsius
Humidity reading from 0to 100 %

Describe: Returnsallist consisting of the current temperature, humidity, type
of sensor, and last cached read status. The temperature and
humidity can be obtained by themselves by appending the
TEMPERATURE or HUMIDITY keywords to the end of the command.
Thetype of sensor isindicated by a 1 for a DHT11, and a 2 for DHT22
style sensors. The status values are: 1=0K, 2=Timeout,
3=Checksum/bad reading.

READ DHT i—returns full cached information from last reading the
DHT task obtained.

READ DHT i TEMPERATURE —returns latest temperature reading.
READ DHT i HUMIDITY —returns latest humidity reading.

READ DHT n TYPE - return the sensor type used (1=DHT11, 2=DHT22).
READ DHT n STATUS - return the current status of the sensor
readings provided. (1=0K, 2=Timeout, 3=Checksum error).

Result: Returns humidity component.

Typeor Sensor

Addressable

Component:

RANGER i

Command: RANGER i

Command READ RANGER i

Syntax:

Range:

Describe: Return the current distance measurement from the specified

ultrasonic ranging device; distance in meters. If no measurement is
made dueto thedistance being too far; a value of Owillbe returned.
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Command: RANGER i

Valid measurements are in +meters.

Result: Read distance in meters from distance sensor.
Typeor Sensor

Addressable

Component:

READ RANGER i TIME

Command: | READ RANGER i TIME

Command READ RANGER i TIME

Syntax:

Range:

Describe: Additional functionality for RANGER - to return time of flight instead
of distance.

Thevalueisin seconds. And it is the round trip time for the signal.

Result: Retrieves the time-of-flight data readings for the specified RANGER.
Typeor Sensor
Addressable
Component:
LIGHTLEVEL i

Command: LIGHTLEVEL i

Command READ LIGHTLEVEL i

Syntax:

Range: An integer value between 0and 16383 (14 bit resolution)
Describe: Returnsthe current ADCvalue from the specified external light

sensor. External light sensors may be analog, or 12C (BH1750FVI 12C
Light sensor). When an analog sensor is present, it is generally
assumed to bea photodiode.
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Command:

LIGHTLEVEL i

Additionally, the light level sensor may have AVERAGE and/or RANGE
values specified. These can be obtained by appending the AVERAGE
or RANGE keywords to the READ command.

READ LIGHTLEVEL i
READ LIGHTLEVEL i AVERAGE
READ LIGHTLEVEL i RANGE

Result: Read analog value of light sensor (uses averaging), or 12C (valuein
LUX returned).

Typeor Sensor

Addressable

Component:

LIGHTLEVEL i AVERAGE

Command: LIGHTLEVEL i AVERAGE
Advanced user

Command READ LIGHTLEVEL i AVERAGE

Syntax:

Range: An integer value between 0and 16383 (14 bit resolution)

Describe: Returnsthe current ADCvalue from the specified external light
sensor. External light sensors may be analog, or 12C (BH1750FVI 12C
Light sensor). When an analog sensor is present, it is generally
assumed to be a photodiode.
Additionally, the light level sensor may have AVERAGE and/or RANGE
values specified. These can be obtained by appending the AVERAGE
or RANGE keywords to the READ command.
READ LIGHTLEVEL i AVERAGE

Result: Read analog value of light sensor (uses averaging), or 12C (value in
LUX returned).

Typeor Sensor

Addressable

Component:
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LIGHTLEVEL i RANGE

Command: LIGHTLEVEL i RANGE
Advanced user

Command READ LIGHTLEVEL i RANGE

Syntax:

Range: An integer value between 0 and 16383 (14 bit resolution)

Describe: Returnsthe current ADCvalue from the specified external light
sensor. External light sensors may be analog, or 12C (BH1750FVI 12C
Light sensor). When an analog sensor is present, it is generally
assumed to be a photodiode.
Additionally, the light level sensor may have AVERAGE and/or RANGE
values specified. These can be obtained by appending the AVERAGE
or RANGE keywords to the READ command.
READ LIGHTLEVEL i RANGE

Result: Read analog value of light sensor (uses averaging), or 12C (value in
LUX returned).

Typeor Sensor

Addressable

Component:

TEMPERATURE i

Command: | TEMPERATURE i

Command READ TEMPERATURE i

Syntax:

Range: Temperature reading default is in Celsius. The range depends on the
specific temperature sensor being used.
Humidity reading from O to 100 %

Describe: Returnsthe current temperature reading from the associated
temperature sensor. The temperatureis given, by default, in Celsius.
READ TEMPERATURE i

Result: Return current temperature reading in Celsius.

Typeor Sensor

Addressable

Component:
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TEMPERATURE i AVERAGE

Command: TEMPERATURE i AVERAGE
Advanced user

Command READ TEMPERATURE i AVERAGE

Syntax:

Range: Temperature reading default is in Celsius. The range depends on the
specific temperature sensor being used.
Humidity reading from Oto 100 %

Describe: Returnsthe current temperature reading from the associated
temperature sensor. The temperatureis given, by default, in Celsius.
READ TEMPERATURE i AVERAGE

Result: Return current temperature reading in Celsius.

Typeor Sensor

Addressable

Component:

TEMPERATURE i CALIBRATION

Command: TEMPERATURE i CALIBRATION
Advanced user
Command READ TEMPERATURE i CALIBRATION
Syntax:
Range: Temperature reading default is in Celsius. The range depends on the
specific temperature sensor being used.
Humidity reading from 0to 100 %
Describe: Returnsthe current temperature reading from the associated
temperature sensor. The temperature is given, by default, in Celsius.
Result: Returns list with current {c1,c2,c3,r}values used for connected
analog temperature sensor.
Typeor Sensor

Addressable

Component:
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MOISTURE i

Command: MOISTURE i

Command READ MOISTURE i

Syntax:

Range: An integer value between 0and 16383 (14 bit resolution)
Describe: Return the current analog level reported by the moisture sensor

specified. Supports the AVERAGE and RANGE options.
READ MOISTURE i

READ MOISTURE i AVERAGE

READ MOISTURE i RANGE

Result: Read analog value of moisture sensor (uses averaging).
Typeor Sensor

Addressable

Component:

MOISTURE i AVERAGE

Command: MOISTURE i AVERAGE
Advanced user

Command READ MOISTURE i AVERAGE

Syntax:

Range:

Describe: Return the current analog level reported by the moisture sensor

specified. Supports the AVERAGE and RANGE options.
READ MOISTURE i AVERAGE

Result: Read analog value of moisture sensor (uses averaging).
Typeor Sensor

Addressable

Component:
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MOISTURE i RANGE

Command: MOISTURE i RANGE

Command READ MOISTURE i RANGE

Syntax:

Range:

Describe: Return the current analog level reported by the moisture sensor
specified. Supports the AVERAGE and RANGE options.
READ MOISTURE i RANGE

Result: Read analog value of moisture sensor (uses averaging).

Typeor Sensor

Addressable

Component:

MAGNETIC

Command: | MAGNETIC i

Command READ MAGNETICi

Syntax:

Range Oorl
0—no magnetic field is detected
1-magnetic field is detected

Describe: The MAGNETIC sensor is used to detect the presence of a magnetic
field. It uses the Hall effect. It is also known as a Hall effect sensor.

Result:

Typeor Sensor

Addressable

Component:
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VERNIER

Command: READ VERNIER i

Command READ VERNIER 1

Syntax:

Range Depends on the specific Vernier analog sensor connected to the TI-
SensorlLink

Describe: Reads the value from the sensor specified in the command.

Result:

Typeor Sensor

Addressable

Component:

ANALOG.IN i

Command: | ANALOG.IN i

Command READ.ANALOG.IN i

Syntax:

Range:

Describe: Generic analog input sensor.
READ ANALOG.IN i—willreturn the ADC reading on the analog input
associated with the object.

Result: Reads generic ANALOG.IN input object

Typeor Sensor

Addressable

Component:

ANALOG.IN i AVERAGE

Command: ANALOG.IN i AVERAGE
Advanced user
Command READ.ANALOG.IN i AVERAGE
Syntax:
Range:
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Command: ANALOG.IN i AVERAGE
Advanced user
Describe: READ ANALOG IN i AVERAGE —gets the current averaging value for
the object.
Result: Reads generic ANALOG.IN input object
Typeor Sensor
Addressable
Component:

ANALOG.IN i RANGE

Command: | ANALOG.IN i RANGE
Advanced user
Command READ.ANALOG.IN i RANGE
Syntax:
Range:
Describe: READ ANALOG IN i RANGE —returns the upper and lower range
values associated with the object if specified, or error otherwise
Result: Reads generic ANALOG.IN input object
Typeor Sensor
Addressable
Component:
ANALOG.OUT i
Command: | ANALOG.OUT i
Command READ ANALOG.OUT i
Syntax:
Range:
Describe: Returnscurrent PWM duty cycleif the outputison, or Oif not on.
Result: Reads current PWM duty cycle on pin, Oif none.
Typeor Control
Addressable
Component:
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DIGITAL.IN i

Command: DIGITAL.IN i

Command READ DIGITAL.IN i

Syntax:

Range:

Describe: Returnsthe current state of the digital pin connected to the
DIGITALobject, or the cached state of the digital output value last
SETto the object.

Result: Return 0 (low), 1 (high).

Typeor Control/Sensor

Addressable

Component:

SWITCH i

Command: | SWITCH i

Command READ SWITCH i

Syntax:

Range:

Describe: Returnsthe current state of the associated switch. If the switch is
connected, avalueof lisreturned. Not connected returns avalue
of 0. If the switch was connected since the last reading, but is no
longer connected, avalue of 2is returned.

READ SWITCH i

Result: Returns state of switch (same status as BUTTON object, O=not
pressed, 1=pressed, 2=was pressed).

Typeor Sensor

Addressable

Component:
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BUTTON i

Command: BUTTON i

Command READBUTTON i

Syntax:

Range:

Describe: Readsthe current cached state of the button.

Areturn value of 0 = not pressed, 1 = currently pressed, 2 =was
pressed and released since the last reading.

READBUTTON i
Result: Read state of button/switch n - 0O=not pressed, 1=pressed, 2=was
pressed.
Typeor Sensor
Addressable
Component:
MOTION i

Command: MOTION i

Command READ MOTION i

Syntax:

Range:

Describe: Return the current PIR Motion sensor information. PIR Motion

sensors are digital in nature, so are treated similar to a button in that
thevaluereturned indicates motion presence or not.

0=no motion detected.
1=motion detected.
2=motion was detected.

Result: Read state of PIR Motion detector - 0=no motion, 1=motion,
2=motion was detected but none now.

Typeor Sensor
Addressable
Component:
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POTENTIOMETER i

Command: POTENTIOMETER i

Command READ POTENTIOMETER i

Syntax:

Range:

Describe: Read analog value of the potentiometer (linear or rotary). The
optional AVERAGE and RANGE keywords can be appended to the
command to obtain the current average count, or mapped range
being used, if present, for the given potentiometer.

READ POTENTIOMETER i
READ POTENTIOMETER i RANGE
READ POTENTIOMETER i AVERAGE

Result: Read analog value of rotary encoder / potentiometer (uses
averaging).

Typeor Sensor

Addressable

Component:

POTENTIOMETER i AVERAGE

Command: POTENTIOMETER i AVERAGE
Advanced user

Command READ POTENTIOMETER i AVERAGE

Syntax:

Range:

Describe: Read analog value of the potentiometer (linear or rotary). The
optional AVERAGE and RANGE keywords can be appended to the
command to obtain the current average count, or mapped range
being used, if present, for the given potentiometer.

READ POTENTIOMETER i AVERAGE

Result: Read analog value of rotary encoder / potentiometer (uses
averaging).

Typeor Sensor

Addressable
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Command: POTENTIOMETER i AVERAGE
Advanced user

Component:

POTENTIOMETER i RANGE

Command: POTENTIOMETER i RANGE
Advanced user

Command READ POTENTIOMETER i RANGE

Syntax:

Range:

Describe: Read analog value of the potentiometer (linear or rotary). The

optional AVERAGE and RANGE keywords can be appended to the
command to obtain the current average count, or mapped range
being used, if present, for the given potentiometer.

READ POTENTIOMETER i RANGE

Result: Read analog value of rotary encoder / potentiometer (uses
averaging).
Typeor Sensor
Addressable
Component:
THERMISTOR i

Command: THERMISTOR i

Command READ THERMISTOR i

Syntax:

Range:

Describe: Returnsthe current temperature reading from the associated

thermistor sensor. Temperatureis returned in Celsius.

Result: Return current thermistor temperature in Celsius.
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Command: | THERMISTOR i
Typeor Sensor
Addressable

Component:

THERMISTOR i AVERAGE

Command: THERMISTOR i AVERAGE
Advanced user
Command READ THERMISTOR i AVERAGE
Syntax:
Range:
Describe: Returnsthe current temperature reading from the associated
thermistor sensor. Temperatureis returned in Celsius.
Result: Return current thermistor temperature in Celsius.
Typeor Sensor
Addressable
Component:

THERMISTOR i CALIBRATION

Command: THERMISTOR i CALIBRATION
Advanced user

Command READ THERMISTOR i CALIBRATION

Syntax:

Range:

Describe: Returnsthe current temperature reading from the associated
thermistor sensor. Temperatureis returned in Celsius.

Result: Returns list with current {c1,c2,c3,r}values used for connected
thermistor.

Typeor Sensor
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Command:

THERMISTOR i CALIBRATION

Advanced user

Addressable

Component:
AVERAGING
Command: | AVERAGING
Advanced user
Command READ AVERAGING
Syntax:
Range:
Describe: Returnsthe current global setting for the analog averaging default
value.
Result: Return current oversampling/averaging count for sampling analog
inputs (this is the GLOBAL default value currently in use).
Typeor Setting
Addressable
Component:
LOUDNESS i
Command: | LOUDNESS i
Command READ LOUDNESS i
Syntax:
Range:
Describe: Return the current analog level reported by the sound loudness

level sensor specified. Supports the AVERAGE and RANGE options.
READ LOUDNESS i
READ LOUDNESS i AVERAGE
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Command:

LOUDNESS i

READ LOUDNESS i RANGE

Result: Return level of sound detected by sound sensor.
Typeor Sensor

Addressable

Component:

LOUDNESS i AVERAGE

Command: LOUDNESS i
Advanced user

Command READ LOUDNESS i AVERAGE

Syntax:

Range:

Describe: Return the current analog level reported by the sound loudness
level sensor specified. Supports the AVERAGE and RANGE options.
READ LOUDNESS i AVERAGE

Result: Return level of sound detected by sound sensor.

Typeor Sensor

Addressable

Component:

LOUDNESS i RANGE

Command: LOUDNESS i RANGE
Advanced user
Command READ LOUDNESS i.RANGE
Syntax:
Range:
Describe: Return the current analog level reported by the sound loudness

level sensor specified. Supports the AVERAGE and RANGE options.
READ LOUDNESS i
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Command:

LOUDNESS i RANGE

Advanced user

READ LOUDNESS i AVERAGE
READ LOUDNESS i RANGE

Result: Return level of sound detected by sound sensor.
Typeor Sensor

Addressable

Component:
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BBPORT

Command: READ BBPORT

Command READ BBPORT [MASK value]

Syntax: Get B

Range

Describe: Reads the connected pins of the BBPORT object as inputs, switching

pins from output state to input state. The default connection mask
limits the pins that are used in this operation, as does the optional
MASK value provided.

Result:

Typeor Sensor
Addressable
Component:
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TIMER

Command: | TIMER
Command READ TIMER
Syntax:
Code While getkey () <> "esc"
Sample: " "
Send "READ BRIGHTNESS
Get b
Send "READ TIMER"
Get t
Disp "Brightness: ", b, "Timer: ", t
Wait 1
EndWhile
Range
Describe: This is a built-in sensor. Thereis no need for CONNECT or
DISCONNECT.
The Timer is set to O at power up. It willincrease monotonically.
Result:
Typeor Sensor
Addressable
Component:
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Settings

Settings menu contains operations to set the state of digital and analog pin operations
such as the LED in the TI-Innovator™ Hub or a connected servo motor movement to
states such as ON, OFF, CW (clockwise), and CCW (counterclockwise).

1: ON
2: OFF
3:TO
4: TIME
5: BLINK
6: TEMPERATURE
7: HUMIDITY
8: CW

- O
0
A
B
C
D
E
F
G

ccw

: NAMED

: PULLDOWN
T INPUT

:PH

: FORCE10

: FORCE50

: PRESSURE

: PRESSURE2

CE Calculators

TI-Nspire™ CX

) Il
"SET

2 OFF "READ >
FEON 3710 s i
2: OFF 4 TIME
3:TO 5 BLINK
4:TIME 6 TEMPERATURE
S:BLINK 7 HUMIDITY rRV) >
6: TEMPERATURE "CONNECT-Output ~ »
7:HUMIDITY 9 ccw "CONNECT-Input >
8:CH A NAMED v
94CCH - v
% 1 Actions 0]
8 cw "READ »
9 ccw &s |
91TCCH A NAMED
[EBNAMED B PULLDOWN
A: PULLDOWN C INPUT
B: INPUT D PH rRV) >
C:PH E FORCE10 "CONNECT-Output ~ »
D:FORCE10 F FORCESO "CONNECT-Input ~ +
E: FORCES@ G PRESSURE »
F : PRESSURE ~
G: PRESSURE2

Wait

Wait suspends execution of a program for a given time. Maximum time is 100 seconds.
During the wait time, the busy indicator is on in the top-right corner of the screen.

Wait may be used in Tl-Innovator™ Hub programs to allow time for sensor or control
communications prior to the program executing the next command line.

CE Calculators

CTL 1,0 COLOR EXEC
1:Send("SET...

2: Send("RERD...
3:Settings..

Wait

S:Get (

6:eval(

7:Rover (RV)..
8:Send("CONNECT-Output...
94Send("CONNECT-InpPut...

TI-Nspire™ CX

% 1 Actions
2 Check 1 Send'SET
i= 3 Define 2 Send "READ »
1.4 Contro3_Settings ,

Y610 5 Get

155 7 Mode 6 eval(

- BIEGBN 7 Rover RV)

[E9 0 Draw © Send"CONNECT-Output
9 Send "CONNECT-lnput
A Ports
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Wait

Command: Wait

Command Wait timelnSeconds

Syntax: Suspends execution for a period of timelnSeconds seconds.

Range Othrough 100

Describe: Wait may be used in TI-Innovator™ Hub programs to allow time for

sensor or control communications prior to the program executing
the next command line.

Wait is particularly usefulin a program that needs a brief delay to
allow requested data to become available.

The argument timelnSeconds must be an expression that simplifies
to adecimalvaluein the range Othrough 100. The command
rounds this value up to the nearest 0.1 seconds.

Note: You can use the Wait command within a user-defined
program but not within a function.

Result: Wait suspends execution of a program for a given time. Maximum
time is 100 seconds. During the wait time, the busy indicator is on in
the top-right corner of the screen.

Typeor Not Applicable
Addressable
Component:

Get(

Get( Retrieves a value from a connected Tl-Innovator™ Hub and stores the data to a
variable on the receiving CE calculator.

CE Calculators

Get( command definition is specific to the TI-8x calculator and the cable connection via
DBus or USB. The CE calculator is USB connectivity only and here, Get( is designed for
communication with the Tl-Innovator™ Hub.

TI-Nspire™ CX

CE Calculators TI-Nspire™ CX
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NORMAL FLOAT AUTO REAL RADIAN MP ]|

CTL 1,0 COLOR EXEC
"SET...

i= 3 Define 2 Send 'READ

1.4 Contro 3 Settings

145 Transfid Walt

1 6 1/0

1257 Mode 6 eval(

- BIEGBN 7 Rover RV)

[E9 0 Draw © Send"CONNECT-Output
9 Send "CONNECT-lnput
A Ports

94Send("CONNECT-InpPut... -

1:Send("S|

Get(
Command: | Get(
Command CE Calculators:
Syntax: Get(variable)
TI-Nspire™ CX platform:
Get [promptString,] var|, statusVar)
Get [promptString,| funclargl, ...argn) |, statusVar)
Range
Describe:
Result: Programming command: Retrieves a value from a connected TI-

Innovator™ Hub and assigns the value to variable var.

The value must be requested:

¢ Inadvance, through a Send "READ ..." command.

—or—

e Byembedding a "READ ..." request as the optional
promptString argument. This method lets you use a
single command to request the value and retrieve it. (TI-
Nspire™ CX platform only).

Implicit simplification takes place. For example, a received string of
"123"isinterpreted as a numeric value.

The information below applies only on the TI-Nspire CX platform:
To preserve the string, use GetStr instead of Get.

If you include the optional argument statusVar, it is assigned a value
based on the success of the operation. A value of zero means that
no data was received.

In the second syntax, the func() argument allows a program to
storethereceived string as a function definition. This syntax
operates as if the program executed the command:

Define func(argl, ...argn) = received string
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Command: | Get(

but not within a function.

The program can then use the defined function func().

Note: You can use the Get command within a user-defined program

Typeor
Addressable
Component:

Allinput devices.

eval(

The software evaluates expression Expr and replaces the eval() statement with the

result as a character string.

The argument Expr must simplify to a real number.

CE Calculators

CTL 1,0 COLOR EXEC
1:Send("SET...
2:Send("RERAD...
3:Settings..

4:Hait

5: Get (

[EHeval(

7:Rover (RV)..
8:Send("CONNECT-Output...
94Send("CONNECT-InpPut...

NORMAL FLOAT AUTO REAL RADIAN MP ]|

TI-Nspire™ CX

% 1 Actions
2 Check 1 Send'SET
i= 3 Define 2 Send "READ »
1.4 Contro 3 Settings ,
145 Transf4 Wait

9 Send "CONNECT-Input
A Ports

eval(

Command: | eval(

Command eval(Expr) = string

Syntax:

Range

Describe: The software evaluates expression Exprand replaces the eval()

Send.

statement with the result as a character string.
The argument Expr must simplify to a realnumber.

CE Calculators: eval() can be used as a standalone command outside
aTl-Innovator™ Hub command.
TI-Nspire™ CX platform: eval() is valid only in the TI-Innovator™ Hub
Command argument of programming commands Get, GetStr, and
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Command: | eval(

Result: CE Calculators: For debugging purposes, using the command line
Disp Ansimmediately after acommand line using Send( displays the
complete string being sent.

TI-Nspire™ CX platform: Although eval() does not display its result,
you can view the resulting Hub command string after executing the
command by inspecting any of the following special variables.
iostr.SendAns

iostr.GetAns

iostr.GetStrdns

Typeor Not Applicable

Addressable

Component:
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CONNECT-Output

CONNECT associates a given control or sensor with a pin or port on the Tl-Innovator. If
the specified control or sensor is currently in use, an error will be generated. If the pin
or port specified in the CONNECT command is currently in use, an error will be

generated.

The CONNECT command does not generate an active response, but a variety of errors
may occur during a connection attempt, such as pin-in-use, unsupported, invalid

options, bad options, etc.

CONNECT 'something i' [TO] IN1/IN2/IN3/OUT1/0UT2/0UT3/BB1

Command: CONNECT

Command
Syntax:

CONNECT

Range:

Describe:
respective pin(s) in use

Associates a sensor or control with a given port or pin(s). Places the

Result:

Typeor
Addressable
Component:

LED i [TO] OUT n/BB n

CE Calculators

NORMAL FLOAT AUTO REAL RADIAN HP )

Send ("CONNECT]
MELED

RGB

SPERKER

:POWER

: SERVO. CONTINUOUS
:ANALOG. OUT
:VIB.MOTOR
:BUZZER

9YRELAY

BNOURWON

TI-Nspire™ CX
" 0l

2 RGB )
3 SPEAKER »
4 POWER

5 SERVO.CONTINUOUS
6 ANALOG.OUT

7 VIBMOTOR

8 BUZZER

9 RELAY

A SERVO

NECT-Output
NECT-Input

Send("CONNECT]
6TANALOG. OUT
7:VIB.MOTOR
8:BUZZER
9:RELAY

[EHSERVO

A: SQUAREWAVE
B:DIGITAL.OUT
C:BBPORT

D: Send( " CONNECT

% 1 Actions » TR
A »

5 SERVO.CONTINUOUS ) »

6 ANALOG.OUT »

7 VIBMOTOR

8 BUZZER

9 RELAY

A SERVO

B SQUAREWAVE NECT-Output

C DIGITAL.OUT NECT-Input

R BEPORT
E Send "'CONNECT 2

Command: | LED i [TO] OUT n/BB n
Command CONNECT LEDi[TO]OUTn/BB n
Syntax:
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Command: | LED i [TO] OUT n/BB n

Range:

Describe: This object provides the ability to connect external LED objects. The
LED object is either connected to a PWM function (if available, and
the pin connecting to supportsit), or a digital output pin which will
be driven at 50% duty cycle; or the specified blink rate if one is
specified in the SET operation.

CONNECT LED 1i [TO] BB3
CONNECT LED 2i [TO] OUT1

Result: LED connected to specific port.

Typeor Control

Addressable

Component:

RGB i/ COLOR [TO] BB rBB g BB b

Command: RGB i/ COLOR [TO]BBrBB gBB b

Command CONNECTRGB i/ COLOR [TO]BB rBB g BB b

Syntax:

Range:

Describe: Connects an external RGB LED to three PWM-capable pins. If
insufficient PWM pins are available for mapping to PWM function,
an error willbe given. To connect an external RGB, the on-board
RGB LED should be DISCONNECTed before the attempt to connect
the external RGB is performed.

CONNECT RGB 1[TO] BB8 BB9 BB10

Result: Digital pins supporting PWM.

Typeor Control

Addressable

Component:

SPEAKER i [TO] OUT n/BB n

Command: SPEAKER i [TO] OUT n/BB n
Command CONNECT SPEAKER i [TO] OUT n/BB n
Syntax:
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Command: | SPEAKER i [TO] OUT n/BB n

Range:

Describe: Connect an external speaker for sound generation. Requires a
digital output pin.
CONNECT SPEAKER 1 [TO]OUT 1
CONNECT SPEAKER i [TO] BB 3

Result: Connect a speaker to a digital output port or pin.

Typeor Control

Addressable

Component:

POWER

Command: CONNECT POWER n [TO] OUT1/0UT2/0UT3

Command CONNECT POWER n [TO]OUT1/0UT2/0UT3

Syntax:

Range

Describe: Connects a POWER object to the specified analog output port.
Default PWM value is zero.

Result: The named POWER device can be used in the program after a
CONNECT command.

Typeor Control

Addressable

Component:

SERVO.CONTINUOUS i [TO] BB 6

Command:

SERVO.CONTINUOUS i [TO] BB 6

Command
Syntax:

CONNECT SERVO.CONTINUOUS i [TO] BB 6

Code
Sample:

Range:
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Command: SERVO.CONTINUOUS i [TO] BB 6

Describe: Used to connect either a normal sweep servo motor, or a
continuous servo motor. External power must be provided before
attempting to connect the servo.
CONNECT SERVO.CONTINUOUS i [TO] BB 6

Result: Servo motor with -90 to 90 degree movement.

Typeor Control

Addressable

Component:

ANALOG.OUT i [TO] OUT i/BB i

Command: ANALOG.OUT i [TO] OUT n/BB n

Command CONNECT ANALOG.OUT i [TO] OUT n/BB n

Syntax:

Range:

Describe: Connect a generic “analog” output control to a pin/port that
supportsanaloginput. ANALOG.OUT shares number space with
DCMOTOR and SQUAREWAVE objects.
CONNECT ANALOG.OUT i [TO]OUT 1
CONNECT ANALOG.OUTi[TO] BB 4
CONNECT ANALOG.OUTi[TO]BB 1

Result: Connect analog output to pin. If pin supports hardware pulse with
modulation (PWM), the object uses.
Ifthe pin does not support hardware-generated PWM, the sketch
will generate PWM in software at 490 Hz with the duty cycle specfic
between 0 (none) and 255 (full on).

Typeor Control

Addressable

Component:

VIB.MOTOR

Command: VIB.MOTOR i [TO] PWM

Command SET VIB.MOTOR i [TO] PWM

Syntax:
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Command: VIB.MOTOR i [TO] PWM

Range: PWM from 0 (none) and 255 (fullon)
Describe: Vibration motor controlinterface.

Result: Vibrations : intensity is a value from 0 to 255.
Typeor Control

Addressable

Component:

BUZZER i [TO] OUT n/BB n

Command: BUZZER i [TO] OUT n/BB n

Command CONNECT BUZZER i [TO]OUT n/BB n

Syntax:

Range:

Describe: Connect an external active buzzer to an output digital pin. Active
buzzers play atone when their signalis set high/on, and stop the
tone when thesignalis dropped to ground. For piezo or passive
buzzers, use the SPEAKER object type to allow generation of
multiple tones.

CONNECT BUZZER i [TO] OUT1

Result: ACTIVE buzzers connect to a digital pin.

Typeor Control

Addressable

Component:

RELAY i [TO] OUT n/BB n

Command: | RELAY i [TO] OUT n/BB n

Command CONNECT RELAY i [TO]OUT n/BB n

Syntax:

Range:

Describe: With external power required, connect a relay module to a given

controlsignal pin. Since the controlis digital, as long as external
power is present, any pin may be used.
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Command: | RELAY i [TO] OUT n/BB n
CONNECT RELAY 1 [TO] BB 3
CONNECT RELAY 1 [TO] OUT 2

Result: Relays.

Typeor Control

Addressable

Component:

SERVO i [TO] OUT 3

Command: SERVOi [TO] OUT 3

Command CONNECT SERVO i [TO] OUT 3

Syntax:

Code

Sample:

Range:

Describe: Used to connect either a normal sweep servo motor, or a
continuous servo motor. External power must be provided before
attempting to connect the servo.
Note: Servo motors should only be connected to OUT 3.
CONNECT SERVO 1 [TO] OUT 3

Result: Servo motor is connected to port.

Typeor Control

Addressable

Component:

SQUAREWAVE i [TO] OUT n/BB n

Command: SQUAREWAVE i [TO] OUT n/BB n

Command CONNECT SQUAREWAVE i [TO] OUT n/BB n

Syntax:

Range:

Describe: Connect a software generated digital waveform generator object.
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Command: SQUAREWAVE i [TO] OUT n/BB n
These objects share the number-space with the DCMOTOR and
ANALOG.OUT output objects. The associated pin is configured as a
digital output signal.
CONNECT SQUAREWAVE n [TO] BB 2

Result: Digital output squarewave from 1to 500 hz.

Typeor Control

Addressable

Component:

DIGITAL.OUT i [TO] OUT n/BB n [[AS] OUTPUT]

Command: DIGITAL.OUT i [TO] OUT n/BB n [[AS] OUTPUT]

Command CONNECT DIGITAL.OUT i [TO] OUT n/BB n

Syntax:

Range:

Describe: Connects a generic digital object to a specified pin or port. The
connected pin is configured either as a digital output signal, default
LOW, or a digital input signal, default INPUT with no pullup or
pulldown enabled.
Theindex number can refer to either an input or output. The index
is shared by both items since a DIGITAL signal can be either an input
oroutput.
CONNECT DIGITAL.OUT 1 [TO] OUT n/BB n

Result: Connect pin to digital object default output state, default OUTPUT,
low.

Typeor Control/Sensor

Addressable

Component:
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BBPORT

Command: | CONNECT BBPORT

Command CONNECT BBPORT [MASK value]

Syntax:

Range

Describe: When the optional MASK is not specified, thiscommand connects
all 10 BB pins to the BBPORT object as digital I/O pins.
The optional MASK parameter may be used to selectively connect
specific pins. The mask value may be specified in decimal, binary, or
hexadecimal format. For example, 1023 or OX3FF selects all 10 pins
and is the default internal mask value used by the BBPORT object if a
MASK is not specified.
Another example: If only pins BB1and BB2 are going to be used, a
mask value of 3 or 0x03 will select on the two pins.

Result: If not MASK is specified, the program can read/write to all pins of
BBPORT.
If a MASK is specified, the program can write to the specified pins.

Typeor Sensor

Addressable

Component:

DCMOTOR i [TO] OUT n/BB n

Command: DCMOTOR i [TO] OUT n/BB n

Command CONNECT DCMOTOR i [TO]OUT n/BB n

Syntax:

Range:

Describe: Connect an external DC Motor object. This object requires the
presence of power on the external power connector to allow
operation. These objects share the number-space with the
SQUAREWAVE output objects and ANALOG.OUT objects. The
associated pin is configured as a digital output signal.
CONNECT DCMOTOR i [TO] OUT1

Result: Connect DCMOTOR to a digital output pin.

Typeor Control

Addressable

Component:
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LIGHT

Command: LIGHT

Command CONNECT LIGHT

Syntax:

Range:

Describe: Thiscommand is not needed for typical use since the on-board
LIGHT (i.e. RED LED) is automatically connected.
Re-connect a previously disconnected on-board RED LED. The
LIGHT is always connected when the system is reset, or powered-
on, or the BEGIN command is used to restore system state. No pin
number is required.
CONNECT LIGHT

Result: Connects on-board digital LED (red) to known fixed pin. Digital only.

Typeor Control

Addressable

Component:

COLOR

Command: | COLOR

Command CONNECT COLOR

Syntax:

Range:

Describe: Thiscommand is not needed for typical use since the on-board
COLOR LED is automatically connected.
(Re-)connect the internal RGB LED. No pins are required for this
command to operate as the internal pins are known. This sensor is
automatically connected when the TI-Innovator is initially powered,
and when the BEGIN command is used. When disconnected, two
PWM signals are freed for external use by other pins.
CONNECT COLOR

Result: Connects on-board RGB LED to fixed pins on board. Uses 3 PWMs.

Typeor Control

Addressable

Component:
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SOUND

Command: SOUND

Command CONNECT SOUND

Syntax:

Range:

Describe: Thiscommand is not needed for typical use since the on-board

object SOUND is automatically connected.

Re-connect the on-board speaker for sound generation. No pin
needed as it uses known, fixed pin for signal.

CONNECT SOUND
Result: Connects on-board speaker to fixed output digital pin.
Typeor Control
Addressable
Component:
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CONNECT-Input

CONNECT associates a given control or sensor with a pin or port on the Tl-Innovator. If
the specified control or sensor is currently in use, an error will be generated. If the pin
or port specified in the CONNECT command is currently in use, an error will be
generated.

The CONNECT command does not generate an active response, but a variety of errors
may occur during a connection attempt, such as pin-in-use, unsupported, invalid
options, bad options, etc.

CONNECT 'something i' [TO] IN1/IN2/IN3/OUT1/0UT2/0UT3/BB1

Command: CONNECT

Command CONNECT

Syntax:

Range:

Describe: Associates a sensor or control with a given port or pin(s). Places the

respective pin(s) in use

Result:

Typeor

Addressable

Component:
CE Calculators TI-Nspire™ CX
; .
Send("CONNECT] 2 RANGER
(1:p0h 3 LIGHTLEVEL V) »
2: RANGER 4 TEMPERATURE ~ ONNECT-Output  »
3:LIGHTLEVEL 5 MOISTURE ONNECT=Input ¥
4: TEMPERATURE 6 MAGNETIC 3
S:MOISTURE 7 VERNIER ANGE v
6:MAGNETIC 8 ANALOG.IN VERAGE >
7: VERNIER 9 DIGITALIN ISCONNECT-Output »
8:ANALOG. IN A SWITCH ISCONNECT-Input >
94DIGITAL. IN v »
s .

- ET 3

Send("CONNECT] 9 DIGITALIN EAD v
QTSWITCH A SWITCH v
A:BUTTON B BUTTON
B:MOTION C MOTION
C:POTENTIOMETER D POTENTIOMETER
D: THERMISTOR E THERMISTOR W) »
E:RGB F RGB ONNECT-Output _ »
F : LOUDNESS G LOUDNESS ONNECT=Input |
G: BBPORT H BBPORT >
[EBSend (" CONNECT -

DHT i [TO] IN n

Command: | DHTi[TO]INn

Command CONNECT DHT i [TO]IN n
Syntax:
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Command: | DHTi[TO]IN n

Range: Temperature reading default is in Celsius
Humidity reading from 0to 100 %

Describe: The DHT digital temperature humidity sensor can be connected via
this object. The DHT can be either a DHT11 or DHT22 and is identified
automatically when connected to the system via a digital signal line.
CONNECT DHT i [TO] IN1

Result: Digital humidity/temperature sensors (DHT11/DHT22, typeis auto-
detected).

Typeor Sensor

Addressable

Component:

RANGER i [TO] IN n

Command: | RANGER i [TO] IN n

Command CONNECT RANGER i [TO]IN n

Syntax:

Range:

Describe: Connect an external ultrasonic distance ranging module to an input
port. CONNECT RANGER 1i [TO] IN 1

Result: Ultrasonic ranging sensors with either individual trigger/echo pins,
or same pin used for trigger/echo.

Typeor Sensor

Addressable

Component:

LIGHTLEVEL i [TO] IN n/BB n

Command: LIGHTLEVEL i [TO] IN n/BB n

Command CONNECT LIGHTLEVELi [TO] IN n/BB n

Syntax:

Range: An integer value between 0 and 16383 (14 bit resolution)
Describe: Connects an external light sensor. External light sensors can be

Tl-Innovator™ Hub Commands Version 1.5

71



Command: | LIGHTLEVEL i [TO] IN n/BB n
analog sensors.
CONNECT LIGHTLEVEL 1i [TO] IN1
Result: Analog light level sensorsis connected to the specific port.
Typeor Sensor
Addressable
Component:

TEMPERATURE i [TO] IN n/BB n

Command: TEMPERATURE i [TO] IN n/BB n

Command CONNECT TEMPERATURE i [TO]IN n/BB n

Syntax:

Range: Temperature reading default is in Celsius. The range depends on the
specific temperature sensor being used.
Humidity reading from Oto 100 %

Describe: Connects atemperature sensor to the system using either of several

connection methods.

Note: The default temperature sensor isincluded in the Breadboard
pack

Ifthe sensor is based on a thermistor and provides an analog
output, it uses a single analog input pin. If the sensor is a DS18B20
digital temperature sensor, it uses a single bi-directional digital GP10
pin.

The analog thermistor temperature sensors is by default, assumed
to bea PTC thermistor. If the thermistor is an NTC style, an optional
keyword can be added to the connect command sequence to
change the style of the thermistor.

The analog thermistor temperature sensor uses a specific set of
thermistor constants, different than those used by the
THERMISTOR object, to convert thereading into a temperature
reading. The constants are used in the Steinhart-Hart model to
convert theanalog reading to temperature.

Description Value

C1 8.76741e-8
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Command: TEMPERATURE i [TO] IN n/BB n
Description Value
Cc2 2.34125e-4
c3 1.129148e-3
R1-referenceresistance 10000.0 ohms
CONNECT TEMPERATURE i [TO] IN 1 —thermistor sensor attached to
analoginput.
CONNECT TEMPERATURE i [TO] BB 1-DS18B20 digital attached to
digital pin.
CONNECT TEMPERATURE i [TO] 12 C—LM75A attached to 12C port.
CONNECT TEMPERATURE i [TO] BB 5 NTC—connect an analog
temperature sensor to analog input and specifies an NTC style
thermistor.
CONNECT TEMPERATURE i [TO] BB 6 PTC—connect an analog
temperature sensor to analog input and specifies a PTC style
thermistor.
Result: Analog temperature sensor.
Typeor Sensor
Addressable
Component:

MOISTURE i [TO] IN n/BB n

Command: | MOISTURE i [TO] IN n/BB n

Command CONNECT MOISTURE i [TO] IN n/BB n

Syntax:

Range: An integer value between 0 and 16383 (14 bit resolution)

Describe: Connect an analog moisture sensor to return relative moisture
readings.
CONNECT MOISTURE 1i [TO]IN 1

Result: Analog moisture sensors.

Typeor Sensor

Addressable

Component:
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MAGNETIC

Command: MAGNETICi [TO] IN n
Command CONNECT MAGNETIC1ITOIN 1
Syntax:
Range
Describe: The MAGNETIC sensor is used to detect the presence of a magnetic
field. It uses the Hall effect. It is also known as a Hall effect sensor.
Result: The MAGNETIC sensor is now available to use.
Typeor Sensor
Addressable
Component:
VERNIER
Command: | CONNECT VERNIER i TO IN n
Command CONNECT VERNIER 1 TO IN 1 AS LIGHT
Syntax: CONNECT VERNIER 2 TO IN 2 AS ACCEL
CONNECT VERNIER 1 TO IN 1 AS ENERGY
Range
Describe: Thiscommand is used when a Vernier analog sensor is connected to
the Tl-Innovator™ Hub through the TI-SensorLink
Thereis support for three additional Vernier analog sensors
e |S-BTA
e LGA-BTA
e VES-BTA
Result:
Typeor Sensor
Addressable
Component:
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ANALOG.IN i [TO] IN n/BB n

Command: | ANALOG.IN i [TO] IN n/BB n

Command CONNECT ANALOG.IN i [TO] IN n/BB n

Syntax:

Range:

Describe: Connect a generic “analog” input sensor to a pin/port that supports
analoginput.
CONNECT ANALOG.INi[TO]IN 1
CONNECT ANALOG.IN i [TO] BB 5

Result: Connect analog input to pin that supports that function (error if
pin is not analog-input capable).

Typeor Sensor

Addressable

Component:

DIGITAL.IN i [TO] IN n/BB n [[AS] INPUT| PULLUP| PULLDOWN]

Command: DIGITAL.IN i [TO] IN n/BB n [[AS]
INPUT | PULLUP| PULLDOWN]

Command CONNECT DIGITAL.IN i [TO] IN n/OUT n/BB n

Syntax:

Range:

Describe: Connects a generic digital object to a specified pin or port. The
connected pin is configured either as a digital output signal, default
LOW, or a digital input signal, default INPUT with no pullup or
pulldown enabled.
Theindex number can refer to either an input or output. Theindex
is shared by both items since a DIGITALsignal can be either an input
oroutput.
CONNECT DIGITAL.IN 1 [TO] IN 1

Result: Connect pin to digital object default input state, default INPUT.

Typeor Control/Sensor

Addressable

Component:
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SWITCH i [TO] IN n/BB n

Command: | SWITCH i [TO] IN n/BB n

Command CONNECT SWITCH i [TO]IN n/BB n

Syntax:

Range:

Describe: Connect an external switch to a digitalinput pin. The button task
willmonitor the state of the switch allowing reporting for the
switch on, not on, and was on since last checked. The connected
pin is set to a digital input state with its internal pulldown enabled.
The other side of the switch is connected to a power supply (3.3v)
pin (or 5v supply if using IN3 port). Switches share number space
with Buttons.

CONNECT SWITCH1 [TO]IN 1
CONNECT SWITCH 2 [TO] BB 5

Result: Connect a switch object (similar to button, but connected to Vec
instead of Gnd when enabled.)

Typeor Sensor

Addressable

Component:

BUTTON i [TO] IN n/BB n

Command: | BUTTON i [TO] IN n/BB n

Command CONNECT BUTTON i [TO] IN n/BB n

Syntax:

Range:

Describe: Connect an external button to a digital input pin. The button task
willmonitor the state of the button allowing reporting for the
button pressed, not pressed, and was pressed since last checked.
The connected pin is set to a digital input state with its internal
pullup enabled. The other side of the button is connected to a
ground pin. Buttons share number space with Switches.
CONNECT BUTTON i [TO]IN1

Result: Digital button/switch/etc.

Typeor Sensor

Addressable

Component:
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MOTION i [TO] IN n/BB n

Command: MOTION i [TO] IN n/BB n

Command CONNECT MOTION i [TO]IN n/BB n

Syntax:

Range:

Describe: Connects a digital PIR (passive infrared) motion detection sensor to
adigitalinput pin. This sensor is monitored the same as button
objects for a three-state result.

CONNECT MOTION 1i[TO]IN 1

Result: Passive I/R motion detectors.

Typeor Sensor

Addressable

Component:

POTENTIOMETER i [TO] IN n/BB n

Command: POTENTIOMETER i [TO] IN n/BB n

Command CONNECT POTENTIOMETER i [TO] IN n/BB n

Syntax:

Range:

Describe: Connect an externalslide or rotary potentiometer to an analog
input pin.
CONNECT POTENTIOMETER 1i [TO] IN 2
CONNECT POTENTIOMETER 1 [TO] BB 2

Result: Rotary- potentiometer sensors.

Typeor Sensor

Addressable

Component:
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THERMISTOR i [TO] IN n/BB n

Command: | THERMISTOR i [TO] IN n/BB n
Command CONNECT THERMISTOR i [TO] IN n/BB n
Syntax:
Range:
Describe: Connectsa PTC thermistor to the system using a single analog input
pin. The thermistor sensor uses the following values in the
Steinhart-Hart model to convert thereading into a temperature.
Description Value
C1 1.33342e-7
Cc2 2.22468e-4
c3 1.02119e-3
R1-reference resistance 15000.0 ohms
CONNECT THERMISTOR i [TO] IN 1
CONNECT THERMISTOR i [TO] BB 5
Result: Analog thermistor.
Typeor Sensor
Addressable
Component:
RGB
Command: | CONNECT RGB
Command CONNECT RGB
Syntax:
Range n/a
Describe: Thiscommand configures the sketch to use the TI-RGB Array.
The array needs to be pre-connected through the BB port.
An incorrect connection will result in an error indication.
Result: The RGB array is now available for use in the program.
Typeor Sensor
Addressable TI-RGB Array Data Sheet
Component:
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LOUDNESS i [TO] IN n

Command: LOUDNESS i [TO] IN n

Command CONNECT LOUDNESS i [TO] IN n

Syntax:

Range:

Describe: The LOUDNESS object measure sound intensity (loudness).

CONNECT LOUDNESS i1 [TO] IN2

Result: Analog sound level sensors.
Typeor Sensor

Addressable

Component:
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BBPORT

Command: | CONNECT BBPORT

Command CONNECT BBPORT [MASK value]

Syntax:

Range

Describe: When the optional MASK is not specified, thiscommand connects
all 10 BB pins to the BBPORT object as digital I/O pins.
The optional MASK parameter may be used to selectively connect
specific pins. The mask value may be specified in decimal, binary, or
hexadecimal format. For example, 1023 or OX3FF selects all 10 pins
and is the default internal mask value used by the BBPORT object if a
MASK is not specified.
Another example: If only pins BB1and BB2 are going to be used, a
mask value of 3 or 0x03 will select on the two pins.

Result: If not MASK is specified, the program can read/write to all pins of
BBPORT.
If a MASK is specified, the program can write to the specified pins.

Typeor Sensor

Addressable

Component:

BRIGHTNESS

Command: | BRIGHTNESS

Command CONNECT BRIGHTNESS

Syntax:

Range:

Describe: Thiscommand is not needed for typical use since the on-board
BRIGHTNESS sensor is automatically connected.
(Re-)connect theinternal analog ambient light sensor. No pin or
port name s used with this internal object.

Result: Connects on-board light sensor to known analog input pin.

Typeor Sensor

Addressable

Component:
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Ports

Settings menu contains operations to set the state of digital and analog pin operations
such as the LED in the TI-Innovator™ Hub or a connected servo motor movement to
states such as ON, OFF, CW (clockwise), and CCW (counterclockwise).

OouT1
OuT 2
OuT 3
IN1
IN 2
IN 3
12C
BB 1
BB 2
BB 3
:BB 4
:BB5
:BB 6
:BB 7
BB 8
BB 9
:BB 10
: BBPORT

|
O T MO0 mPEOQ Y NUREWNR

T

CE Calculators

TI-Nspire™ CX

—
2 0UT2 5 eval(
MHOUT 1 3 0UT3 7 RoverRV) 3
2:0UT 2 4 IN1 3 Send "CONNECT-Output ~ *
3:0UT 3 5 IN2 3 Send "CONNECT-Input 3
4:IN 1 6 IN3 A Ports h
S:IN 2 7 12C 3 Send "RANGE >
6:IN 3 8 BB1 = Send "AVERAGE v
7:12C 9 BB2 3 Send "DISCONNECT-Output
8:BB 1 A BB3 £ Send "DISCONNECT=Input  »
94BB 2 ~ % Manage »
9 BB2 5 eval(
0TBB 3 ABB3 7 RoverRV) ’
A:BB 4 B BB4 3 Send "CONNECT-Output ~ *
B:BB S CBBS 3 Send "CONNECT-Input 3
C:BB 6 D BB6 A Ports v
D:BB 7 EBB7 3 Send'RANGE ’
E:BB 8 F BE8 I Send'AVERAGE ’
F:BB 9 G BB9 3 Send "DISCONNECT-Output
BB HBB10 = Send"'DISCONNECT-Input *
[EBBBPORT ERERR ,

See also: Breadboard Components and Usable Pins
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RANGE

The RANGE command is used with several analog input sensors to re-map the internal
ADC (Analog to Digital Converter) range of 0 to 16383 (14-bit ADC values) to a floating
point range specified as the parameters to this command, along with the sensor to
which the range is applied. The format for setting the range of a sensor is RANGE
sensor [i] minimum maximum. To remove/reset to default the range from a given
sensor, set the minimum and maximum value to zero. The minimum value must be
less than the maximum value when setting a valid range.

A sensors current range, if present, can be obtained by READ sensor [i] RANGE. A two-
element list of numbers in the form { minimum, maximum } will be returned.

Note: If no range has been applied to the sensor, an error will be returned if an
attempt to read the sensor range is performed .

An individual sensors averaging value may be obtained by READ sensor [i] RANGE.

RANGE 'something' (for analog devices, maps ADC range from 0 to 16383 to the range
specified, min < max, min, max any values.)

CE Calculators TI-Nspire™ CX

MEBRIGHTNESS
2:LOUDNESS
3:LIGHTLEVEL

4: TEMPERATURE
5:POTENTIOMETER
6:MOISTURE

7: THERMISTOR
8:ANALOG. IN

4 1 Actions
Check S

Define 6 eval(

ontro 7_Rover (RV)
BRIGHTNESS ONNECT-Output
2¥ LOUDNESS ONNECT-Input
3 LIGHTLEVEL

4 TEMPERATURE  ANGE

5 POTENTIOMETER VERAGE

6 MOISTURE ISCONNECT-Output »
7 THERMISTOR  ISCONNECT-Input »
8 ANALOGIN »

BRIGHTNESS minimum maximum

Command: BRIGHTNESS minimum maximum

Advanced user

Command RANGE BRIGHTNESS minimum maximum

Syntax:

Range:

Describe: Changes/Sets the mapping of ADC input values from the ADC O-

16383 range to a user-selected range. The resulting sensor reading is
mapped to this and afloating point result is returned. By default,
the on-board BRIGHTNESS sensor is ranged to a 0-100 range.

RANGE BRIGHTNESS minimum maximum

Result: Set mapping for on-board brightness/light sensor.

Typeor Sensor
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Command:

BRIGHTNESS minimum maximum

Advanced user

Addressable
Component:

LOUDNESS i minimum maximum

Command: LOUDNESS i minimum maximum
Advanced user

Command RANGE LOUDNESS i minimum maximum

Syntax:

Range:

Describe: Changes/Sets the mapping of ADC input values from the ADC O-
16383 range to a user-selected range. The resulting sensor reading is
mapped to this and a floating point result is returned.

RANGE LOUDNESS i minimum maximum

Result: Set mapping for sound-level analog sensor.

Typeor Sensor

Addressable

Component:

LIGHTLEVEL i minimum maximum

Command: LIGHTLEVEL i minimum maximum
Advanced user
Command RANGE LIGHTLEVEL i minimum maximum
Syntax:
Range: An integer value between 0and 16383 (14 bit resolution)
Describe: Changes/Sets the mapping of ADC input values from the ADC O-

16383 range to a user-selected range. The resulting sensor reading is
mapped to this and a floating point result is returned.

RANGE LIGHTLEVEL i minimum maximum
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Command: LIGHTLEVEL i minimum maximum

Advanced user

Result: Set mapping for off-board light sensor (analog).
Typeor Sensor

Addressable

Component:

TEMPERATURE i minimum maximum

Command: TEMPERATURE i minimum maximum

Advanced user

Command RANGE TEMPERATURE i minimum maximum
Syntax:

Range:

Describe: .
RANGE TEMPERATURE i minimum maximum

Result: Set mapping for soil moisture analog sensor.
Typeor Sensor

Addressable

Component:

POTENTIOMETER i minimum maximum

Command: POTENTIOMETER i minimum maximum

Advanced user

Command RANGE POTENTIOMETER i minimum maximum

Syntax:

Range:

Describe: Changes/Sets the mapping of ADC input values from the ADC O-

16383 range to a user-selected range. The resulting sensor reading is
mapped to this and a floating point result is returned. RANGE
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Command:

POTENTIOMETER i minimum maximum

Advanced user

POTENTIOMETER i minimum maximum

Result: Set mapping for rotary/linear potentiometers.
Typeor Sensor

Addressable

Component:

MOISTURE i minimum maximum

Command: MOISTURE i minimum maximum
Advanced user

Command RANGE MOISTURE i minimum maximum

Syntax:

Range: An integer value between 0and 16383 (14 bit resolution)

Describe: Changes/Sets the mapping of ADC input values from the ADC O-
16383 range to a user-selected range. The resulting sensor reading is
mapped to this and a floating point result is returned.

RANGE MOISTURE i minimum maximum

Result: Set mapping for soil moisture analog sensor.

Typeor Sensor

Addressable

Component:

THERMISTOR i minimum maximum

Command: THERMISTOR i minimum maximum
Advanced user
Command RANGE THERMISTOR i minimum maximum
Syntax:
Range:
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Command:

THERMISTOR i minimum maximum

Advanced user

Describe: .
RANGE THERMISTOR i minimum maximum
Result: Set mapping for XXXXXXXXXX.
Typeor Sensor
Addressable
Component:

ANALOG.IN i minimum maximum

Command: ANALOG.IN i minimum maximum
Advanced user

Command RANGE ANALOG.IN i minimum maximum

Syntax:

Range:

Describe: Changes/Sets the mapping of ADC input values from the ADC O-
16383 range to a user-selected range. The resulting sensor reading is
mapped to this and a floating point result is returned.

RANGE ANALOG.IN i minimum maximum

Result: Set mapping for generic analog input objects.

Typeor Sensor

Addressable

Component:
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AVERAGE

The AVERAGE command is used to set the number of ADC (Analog to Digital converter)
samples taken to represent a single analog sensor reading. By default, the TI-
Innovator™ Hub sets a global value of three (3) readings to be taken for a sensor
measurement. This is done to reduce variation due to noise etc. This default is
adjustable between 1 and 25 by the SET AVERAGING n command. The current default
can be obtained by the READ AVERAGING command.

For individual sensors, the default can be changed after the CONNECT operation by
using the AVERAGE command. The format is AVERAGE sensor [i] value where sensor is
a sensor from the table below, [i] is the index, if needed to identify the specific sensor,
and value is a number from 1 to 25.

The sensor, when a sample is requested, will take value number of readings, 10
microseconds apart, summing the readings together and averaging them over the
number of readings taken.

An individual sensors averaging value may be obtained by READ sensor [i] AVERAGE.

AVERAGE 'something' (for analog devices, sets the individual oversampling value for
reading, from 1 to 25)

Command: AVERAGE

Command AVERAGE
Syntax:
Describe: Specifies the number of analog readings to take on a specific sensor

to obtain a single reading of that sensor. Valid values are from 1to
25 readings, taken 10 microseconds apart and averaged together.
Sensors use the system default of 3 readings if not altered by
changing the system global setting via a SET AVERAGING command.

Result:

Typeor
Addressable
Component:

CE Calculators TI-Nspire™ CX

[MHBRIGHTNESS 1e. 4 Contro 5 Get
2: LOUDNESS 1_BRIGHTNESS
3:LIGHTLEVEL 2 LOUDNESS V)
4: TEMPERATURE 3 LIGHTLEVEL ONNECT-Output
S:POTENTIOMETER 4 TEMPERATURE ~ 'ONNECT-Input
6:MOISTURE 5 POTENTIOMETER
7: THERMISTOR 6 MOISTURE ANGE
8:ANALOG. IN 7 THERMISTOR ~ VERAGE

8 ANALOGIN ~

4 1 Actions
2 Check
i= 3 Define 4 Walt
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BRIGHTNESS n

Command: BRIGHTNESS n

Command AVERAGE BRIGHTNESS n

Syntax:

Range: Where nranges from 1to 25

Describe: Set the number of readings from the ADC to be used for the on-
board light sensor.

Result: Set oversampling for on-board brightness/light sensor.

Typeor Sensor

Addressable

Component:

LOUDNESS i n

Command: | LOUDNESS i n

Command AVERAGE LOUDNESS in

Syntax:

Range: —wherenrangesfrom 1to 25

Describe: Set the number of readings from the ADC to be used with an
external sound loudness sensor.

Result: Set oversampling for sound-level analog sensor.

Typeor Sensor

Addressable

Component:

LIGHTLEVEL i n

Command: | LIGHTLEVELin

Command AVERAGE LIGHTLEVELin

Syntax:

Range: —wherenranges from 1to 25

Describe: Set the number of readings from the ADC to be used for the
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Command:

LIGHTLEVEL i n

externallight sensor connected to an analoginput. Does not
support 12C light sensors.

Result: Set oversampling for off-board light sensor (analog).
Typeor Sensor

Addressable

Component:

TEMPERATURE i n

Command: | TEMPERATURE in

Command AVERAGE TEMPERATURE in

Syntax:

Range: Where nranges from 1to 25

Describe: Set the number of readings from the ADC to be used for the
external temperature sensor connected to an analog input. Does
not support 12C or digital temperature sensors.

Result: When using an analog-style thermistor temperature sensor,
oversample this many times.

Typeor Sensor

Addressable

Component:

POTENTIOMETER i n

Command: | POTENTIOMETER i n

Command AVERAGE POTENTIOMETER in

Syntax:

Range: Wherenranges from 1to 25

Describe: Set the number of readings from the ADC to be used with an
external potentiometer, either a linear or rotary model.

Result: Set oversampling for rotary/linear potentiometers.

Typeor Sensor

Addressable
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Command:

POTENTIOMETER i n

Component:
MOISTURE i n
Command: | MOISTURE i n
Command AVERAGE MOISTURE in
Syntax:
Range: —wherenrangesfrom 1to 25
Describe: Set the number of readings from the ADC to be used with an
external moisture sensor.
Result: Set oversampling for soil moisture analog sensor.
Typeor Sensor
Addressable
Component:

THERMISTOR i n

Command: | THERMISTOR i n

Command AVERAGE THERMISTOR in

Syntax:

Range: Where nranges from 1to 25

Describe: Set the number of readings from the ADC to be used with an
external thermistor connected to an analoginput.

Result: Set oversampling for thermistor device analog input.

Typeor Sensor

Addressable

Component:
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ANALOG.INin

Command: ANALOG.INin

Command AVERAGE ANALOG.IN in

Syntax:

Range: Where nranges from 1to 25

Describe: Set the number of readings from the ADC to be used for the analog

sensor attached to this generic analog item.

Result: Sets oversampling count for generic analog input.
Typeor Sensor
Addressable
Component:
PERIOD n

Command: PERIOD n

Command PERIOD n

Syntax:

Range:

Describe: The AVERAGE command is somewhat unique for PERIOD in that it

specifies how many distinct periods are to be measured and
averaged together to obtain the desired measurement. Up to 25
samples may be taken to obtain the period measurement for a
given pin.

Result: Set number of samples of frequency to take to be average together
to generate period.

Typeor Sensor
Addressable
Component:
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DISCONNECT-Output

DISCONNECT breaks the association between a specified control or sensor and the
pin/port it is associated with. If the specified sensor or control is not currently
connected to anything, an error is generated.

The DISCONNECT command does not generate an active response, other than possible
error responses. Pins associated with an actively connected sensor, or control, are
released from use and, in general, are set to a digital input state with no enabled

pullup/pulldown.

DISCONNECT - disconnect something that has been connected, by index if needed.

Command: | DISCONNECT-Output

Command DISCONNECT

Syntax:

Range:

Describe: Removes the association of a sensor or control with a pin, or set of
pins, if such association exists.
Places the pin(s) back to an OUTPUT state.

Result:

Typeor

Addressable

Component:

CE Calculators
Send("DISCONNECT]
MELED

2:RGB

3: SPEAKER

4:POWER
S: SERVO. CONTINUOUS

TI-Nspire™ CX

» il
2 RGB

3 SPEAKER

4 POWER NECT-Output
5 SERVO.CONTINUOUS NECT-Input

6 ANALOG.OUT

7 VIBEMOTOR SE

6: ANALOG. OUT 8 BUZZER AGE
7:VIB.MOTOR 9 RELAY ONNECT-Output §
8:BUZZER A SERVO ONNECT-Input »
9YRELRY > D)
# 1 Ao ]
Send("DISCONNECT] 5 SERVO.CONTINUOUS

6TANALOG. OUT 6 ANALOG.OUT »
7:VIB.MOTOR 7 VIB.MOTOR NECT-Output ~ *»
8:BUZZER 8 BUZZER NECT-nput »
9: RELAY 9 RELAY ’
[EHSERVO A SERVO € »
A: SQUAREWAVE B SQUAREWAVE AGE >
B:DIGITAL.OUT C DIGITAL.OUT ONNECT-Output »
C:BBPOR D BEPORT ONNECT-Input »

T
D: Send("DISCONNECT

E_Send "'DISCONNECT |
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LED i

Command: LED i

Command DISCONNECT LED i

Syntax:

Range:

Describe: Disconnect an external LED object from the system.

Result: LEDiis disconnected

Typeor Control

Addressable

Component:

RGB i

Command: RGB i

Command DISCONNECT RGB i

Syntax:

Range:

Describe: Disconnect an external RGB LED from the system. These objects use
three hardware PWM signals to properly operate, so in theinitial
product release, the on-board COLOR object must be disconnected
to connect one of these objects.

Result: Disconnect RGB and free up PWM outputs for use elsewhere.

Typeor Control

Addressable

Component:

SPEAKER i

Command: | SPEAKER i

Command DISCONNECT SPEAKER i

Syntax:
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Command: | SPEAKER i

Range:

Describe: Disconnect an external speaker from its digital pin.

Result: Disconnect a speaker from a digital output pin.

Typeor Control

Addressable

Component:

POWER

Command: DISCONNECT POWER i

Command DISCONNECT POWER 1

Syntax:

Range

Describe: Thiscommand removes the name POWER device from the
program.

Result: The named POWER device cannot be used in the program after a
DISCONNECT command.

Typeor Control

Addressable

Component:

SERVO.CONTINUOUS i

Command:

SERVO CONTINUOUS i

Command
Syntax:

DISCONNECT SERVO.CONTINUOUS i

Code
Sample:

Range:

Describe:

Disconnect a sweep or continuous SERVO motor from the digital
pin associated with the motor.

94 Tl-Innovator™ Hub Commands Version 1.5



Command: SERVO CONTINUOUS i
Result: Servo motor disconnected.
Typeor Control
Addressable
Component:

ANALOG.OUT i

Command: ANALOG.OUT i

Command DISCONNECT ANALOG.OUT i

Syntax:

Range:

Describe: Disconnects the connected generic analog output device specified,

freeing a hardware map-able PWM if it is in use with the object.

Result: Disconnect generic analog PWM output from pin.
Typeor Control

Addressable

Component:
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VIB.MOTOR

Command: | VIB.MOTOR i [TO] PWM
Command SET VIB.MOTOR i [TO] PWM
Syntax:
Range: PWM from 0 (none) and 255 (fullon)
Describe: Vibration motor controlinterface.
Result: Vibrations : intensity is a value from 0 to 255.
Typeor Control
Addressable
Component:
BUZZER i

Command: | BUZZER i

Command DISCONNECT BUZZER i

Syntax:

Range:

Describe: Disconnect an active buzzer from the system.

Active buzzers play atone when their signal is set high/on, and stop
thetonewhen thesignalis dropped to ground.

DISCONNECT BUZZER i

Result: ACTIVE buzzers disconnected from a digital pin.
Typeor Control
Addressable
Component:
RELAY i

Command: RELAY i

Command DISCONNECT RELAY i
Syntax:
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Command: | RELAY i
Range:
Describe: Disconnect a digital relay interface from the system.
Result: Relay disconnected.
Typeor Control
Addressable
Component:

SERVO i
Command: | SERVOi
Command DISCONNECT SERVO i
Syntax:
Code
Sample:
Range:
Describe: Disconnect a sweep or continuous SERVO motor from the digital

pin associated with the motor.

Result: Servo motor disconnected.
Typeor Control
Addressable
Component:

SQUAREWAVE i
Command: | SQUAREWAVE i
Command DISCONNECT SQUAREWAVE i
Syntax:
Range:
Describe: Disconnect the software generated squarewave generator from an

associated digital output pin. The pin reverts to digitalinput upon
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Command: | SQUAREWAVE i
disconnect.

Result: Disconnect squarewave function from pin(s), stops squarewave
generation.

Typeor Control

Addressable

Component:

DIGITAL.OUT i

Command: | DIGITAL.OUT i

Command DISCONNECT DIGITAL.OUT i

Syntax:

Range:

Describe: Disconnect a generic DIGITAL object. The associated pin is reverted
to a digital INPUT pin with no enabled pullup or pulldown. The
DIGITAL object number can be used to refer the same pin in either
input, or output form...

Result: Disconnect digital input object.

Typeor Control/Sensor

Addressable

Component:
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BBPORT

Command: DISCONNECT BBPORT

Command DISCONNECT BBPORT

Syntax:

Range

Describe: Disconnects allconnected BBPORT object pins, and resets those

pins to the default INPUT state, and unused/available for other use.

Result: The BBPORT object is no longer available for use in the program.
Typeor Control/Sensor
Addressable
Component:
LIGHT

Command: LIGHT

Command DISCONNECT LIGHT

Syntax:

Range:

Describe: Disconnect the on-board RED LED used for direct program control

from the system.

Result: On-board LED disconnected
Typeor Control
Addressable
Component:
COLOR
Command: | COLOR
Command DISCONNECT COLOR
Syntax:
Range:
Describe: Disconnects the on-board RGB LED item from use. This action (in the
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Command:

COLOR

initial release of the TI-Innovator™) frees three (3) hardware map-
able PWM signals for use on other pins..

Result: Disconnect on-board RGB LED.

Typeor Control

Addressable

Component:

SOUND

Command: | SOUND

Command DISCONNECT SOUND

Syntax:

Range:

Describe: Disconnect the on-board speaker from its digital pin.

Result: Disconnects on-board speaker.

Typeor Control

Addressable

Component:

DCMOTOR i

Command: DCMOTOR i

Command DISCONNECT DCMOTOR i

Syntax:

Range:

Describe: Disconnects a DCMOTOR object from the system. DCMOTOR,
ANALOG.OUT, and SQUAREWAVE all share the same number space
of items. DCMOTOR requires external power.

Result: Disconnect DCMOTOR from pin.

Typeor Control
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Command: DCMOTOR i

Addressable
Component:
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DISCONNECT-Input

DISCONNECT breaks the association between a specified control or sensor and the
pin/port it is associated with. If the specified sensor or control is not currently
connected to anything, an error is generated.

The DISCONNECT command does not generate an active response, other than possible
error responses. Pins associated with an actively connected sensor, or control, are
released from use and, in general, are set to a digital input state with no enabled
pullup/pulldown.

DISCONNECT - disconnect something that has been connected, by index if needed.

Command: DISCONNECT-Input...

Command DISCONNECT

Syntax:

Range:

Describe: Removes the association of a sensor or control with a pin, or set of

pins, if such association exists. Places the pin(s) back to an INPUT
state.

Result:

Typeor

Addressable

Component:
CE Calculators TI-Nspire™ CX
—
2 RANGER
EDHT 3 LIGHTLEVEL n 3
2: RANGER 4 TEMPERATURE NNECT-Output ~ »
3:LIGHTLEVEL 5 MOISTURE NNECT-Input v
4: TEMPERATURE 6 MAGNETIC ,
5:MOISTURE 7 VERNIER NGE ,
6:MAGNETIC 8 ANALOGIN ZRAGE v
7: VERNIER 9 DIGITALIN SCONNECT-Output
8:ANALOG. IN A SWITCH JCONNECT-Input ¥
94DIGITAL. IN ~ »
9 DIGITALIN
[ERSWITCH A SWITCH n 3
A:BUTTON B BUTTON NNECT-Output ~ »
B:MOTION C MOTION NNECT-Input v
C:POTENTIOMETER D POTENTIOMETER ,
D: THERMISTOR E THERMISTOR NGE ,
E:RGB F RGB ZRAGE v
F : LOUDNESS G LOUDNESS SCONNECT-Output
G:BBPORT H BBPORT JCONNECT-Input »
H:Send("DISCONNECT »

DHTi
Command: | DHTi
Command DISCONNECT DHT i
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Command: DHT i

Syntax:

Range: Temperature reading default is in Celsius
Humidity reading from 0to 100 %

Describe: Disconnects the specified digital humidity DHT and temperature
sensor from the system. This also removes that object from the
period scan list of style sensorsin the DHT task.

Result: Digital humidity/temperature sensor(s) disconnected.

Typeor Sensor

Addressable

Component:

RANGER i

Command: RANGER i

Command DISCONNECT RANGER i

Syntax:

Range:

Describe: Disconnect a digital ultrasonic ranging sensor from the two digital
pins it uses.

Result: Ultrasonic ranging sensor disconnected.

Typeor Sensor

Addressable

Component:

LIGHTLEVEL i

Command: LIGHTLEVEL i

Command DISCONNECT LIGHTLEVEL i

Syntax:

Range:

Describe: Disconnect an external light sensor.
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Command:

LIGHTLEVEL i

Result: Light sensor disconnected.

Typeor Sensor

Addressable

Component:

TEMPERATURE i

Command: TEMPERATURE i

Command DISCONNECT TEMPERATURE i

Syntax:

Range: Temperature reading default is in Celsius. The range depends on the
specific temperature sensor being used.

Humidity reading from 0to 100 %

Describe: Disconnect a connected temperature sensor from the system.
TEMPERATURE sensors can be either analog (thermistor-style).
Disconnecting from the analog or digital reverts the associated pins
to INPUT.

Result: Disconnect temperature sensor.

Typeor Sensor

Addressable

Component:

MOISTURE i

Command: | MOISTURE i

Command DISCONNECT MOISTURE i

Syntax:

Range:

Describe: Disconnect an analog moisture sensor.

Result: Disconnect analog moisture sensors

Typeor Sensor

Addressable

Component:
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MAGNETIC

Command: DISCONNECT MAGNETIC i

Command DISCONNECT MAGNETIC1

Syntax:

Range

Describe: The MAGNETIC sensor is used to detect the presence of a magnetic
field. It uses the Hall effect. It is also known as a Hall effect sensor.
The DISCONNECT command removes the sensor from the program.

Result: The name “MAGNETIC1” is now disconnected from the sensor. It
cannot be used in the program after a DISCONNECT command.

Typeor Sensor

Addressable

Component:

VERNIER

Command: DISCONNECT VERNIER i

Command DISCONNECT VERNIER 1

Syntax:

Range

Describe: Thiscommand removes the named Vernier device from the
program.

Result: AVernier analog sensor connected to the TI-Innovator™ Hub
through a TI-SensorlLink cannot be used in the program after a
DISCONNECT command.

Typeor Sensor

Addressable

Component:
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ANALOG.IN i

Command: | ANALOG.IN i

Command DISCONNECT ANALOG.IN i

Syntax:

Range:

Describe: Disconnects the connected generic analog input device specified.

Result: Disconnect generic analog input from pin.

Typeor Sensor

Addressable

Component:

DIGITAL.IN i

Command: | DIGITAL.IN i

Command DISCONNECT DIGITAL.IN i

Syntax:

Range:

Describe: Disconnect a generic DIGITALobject. The associated pin is reverted
to a digital INPUT pin with no enabled pullup or pulldown. The
DIGITALobject number can be used to refer the same pin in either
input, or output form.

Result: Disconnect digitalinput object.

Typeor Control/Sensor

Addressable

Component:

SWITCH

Command: | SWITCH

Command DISCONNECT SWITCH i

Syntax:

Range:

Describe: Disconnect a switch from its digital pin. The pin revertsto INPUT
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Command:

SWITCH

state, and the switch is removed from the scanning sequence in the
BUTTON task.

Result: disconnect switch object from pin

Typeor Sensor

Addressable

Component:

BUTTON i

Command: BUTTON i

Command DISCONNECT BUTTON i

Syntax:

Range:

Describe: Disconnects the specified button object from the system and
removes it from the list of scanned buttons/switches in the BUTTON
task.

Result: Digital button/switch is disconnected.

Typeor Sensor

Addressable

Component:

MOTION i

Command: MOTION i

Command DISCONNECT MOTION i

Syntax:

Range:

Describe: Disconnects a digital PIR (passive infrared) MOTION detector and
removes the object from the scanning list in the BUTTON task.

Result: Disconnect passive I/R motion detectors

Typeor Sensor
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Command: MOTION i

Addressable
Component:
POTENTIOMETER i

Command: | POTENTIOMETER i

Command DISCONNECT POTENTIOMETER i

Syntax:

Range:

Describe: Disconnect an analog variable resistor (POTENTIOMETER) from the
system

Result: Disconnect a rotary/linear potentiometer sensors

Typeor Sensor

Addressable

Component:

THERMISTOR i

Command: | THERMISTOR i

Command DISCONNECT THERMISTOR i

Syntax:

Range:

Describe: Disconnect an analog thermistor sensor from the associated pin.

Result: disconnect analog thermistor

Typeor Sensor

Addressable

Component:
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RGB

Command: DISCONNECT RGB

Command DISCONNECT RGB

Syntax:

Range

Describe: The DISCONNECT command removes the TI-RGB Array from the
program.

Result: The TI-RGB Array cannot be used in the program after a

DISCONNECT command.

Typeor Sensor
Addressable
Component:
LOUDNESS i
Command: | LOUDNESS i
Command DISCONNECT LOUDNESS i
Syntax:
Range:
Describe: Disconnect an analog sound intensity (LOUDNESS) sensor.
Result: Analog sound level sensor disconnected
Typeor Sensor
Addressable
Component:
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BBPORT

Command: DISCONNECT BBPORT
Command DISCONNECT BBPORT
Syntax:
Range
Describe: Disconnects allconnected BBPORT object pins, and resets those
pins to the default INPUT state, and unused/available for other use.
Result: The BBPORT object is no longer available for use in the program.
Typeor Control/Sensor
Addressable
Component:
BRIGHTNESS
Command: BRIGHTNESS
Command DISCONNECT BRIGHTNESS
Syntax:
Range:
Describe: Disconnects theinternal connection to the on-board BRIGHTNESS
(light sensor) object.
Result: Disconnect on-board LIGHT sensor.
Typeor Sensor
Addressable
Component:
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MANAGE

The Manage menu pastes a Send( command with the following management items.

Str0 is displayed on Home Screen with information if requested in the command.

CE Calculators TI-Nspire™ CX

% 1 Actions
2 Check B
:= 3 Define 6 eval(
1. 4 Contro7 Rover RV)
2nsf8 Send "CONNECT-Output

NORMAL FLOAT AUTO REAL RADIAN MP |

EBEGIN") : Get (Str@):Disp
2:ISTI"):Get (Str@):Disp
3:WHO") : Get (Str@) :Disp

' CONNECT-Input
4:WHAT"):Get (Str@):Disp 2 Send'ISTI"
S:HELP"):Get(Str@):Disp 3 Send "WHO" "RANGE
6:VERSION"):Get (Str@):Disp | 4 Send"WHAT" 'AVERAGE »
7:ABOUT") : Get (Str@) :Pause 5 Send "HELP" "DISCONNECT-Output
6 Send"VERSION' 'DISCONNECT-Input »

7 Send"ABOUT" g B

BEGIN

The BEGIN command disconnects all connected sensors and controls, re-initializes all
sensor/control memory within the sketch, and resets the sensor average default value,
error formatting, and flow control defaults. Additionally, all INz port pins, and the
breadboard connector (BBn) pins are set to the INPUT pin mode. All OUT# port pins are
set to the INPUT state, and allowed to float, including OUT3 which will read as high
due to a pullup resistor from the 5V supply on this pin.

When the entire process completes, a response of READY is sent to the host system.
This response must be waited for by the host before any further operations are
performed. Additional commands may be in the command queue to be executed, but
will not be acted upon until this command completes.

BEGIN

Command: BEGIN

Command SEND("BEGIN"

Syntax:

Describe: Disassociates sensors from ports or pins, and resets all settings back
to defaults.

Disconnects any connected sensor objects and restores system to
state as if RESET button pressed.

Result: Responds with a "READY" when completed.
Typeor Not Applicable

Addressable

Component:
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Note: The [ : ] is used to sequence command lines on one command line. The Manage...
menu pastes a convenient set of commands to then display the information in Str0 on
the home screen.

ISTI

The ISTI command is used to synchronize communications with the sketch. The
response to this command must be TISTEM. Responses may have a leading NUL (0)
character on initial power-on of the Innovator hub. All responses from the Innovator
hub will be followed with a CR/LF pair that may or may not be stripped by software
layers in the host system prior to the response being received by the application layer
on the host system.

ISTI

Command: ISTI

Command ISTI

Syntax:

Describe: Send "ISTI", and get response "TISTEM".

Result: Handshake command used to determine presence of a supported

“sketch” on the Tl-lnnovaotr™ Hub.

Typeor
Addressable
Component:

WHO

WHO is an identification command (similar to the ISTI handshake command below)
that can be used to determine what product is present and running the sketch.

The correct response to WHO is "TI INNOVATOR ON MSP432" when this command is
sent to the Tl-Innovator Hub.

WHO

Command: | WHO

Command WHO

Syntax:

Describe: Identification command to determine what product is running the
sketch.
Send ("WHOQ")
Get StrO
Disp Str0

Result: Identify the product - TI INNOVATOR ON MSP432.
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Command:

WHO

Typeor
Addressable

Component:

WHAT

The WHAT command is an identification command. The response to WHAT for TI-
Innovator is "TI INNOVATOR HUB".

WHAT
Command: | WHAT
Command WHAT
Syntax:
Describe: Product name query.
Identify the product - "TI INNOVATOR HUB"
Send ("WHAT")
Get Str0
Disp Str0
Result: Identify the product.
Typeor
Addressable
Component:
HELP

HELP is used to obtain quick information about each of these commands. The HELP
command-name is sent, and generates a string response with a one-line description of
the given command.

HELP

Command:

HELP

Command
Syntax:

HELP

Describe:

Provides per command quick help information. i.e. HELP SET, etc.

Result:

Typeor
Addressable

Component:
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VERSION

The VERSION command has a response that represents the current version of the
sketch running on the Tl-Innovator™ Hub.

The version will be of the major.minor.patch.build form in released products; for
example, 1.0.0.

VERSION

Command: VERSION

Command VERSION
Syntax:
Describe: Returns version number (and possibly Accurev stream name from

which sketch was built).

Result: Report the version of the sketch in format major. minor. patch. build.
Send ("VERSION")
Get StrO
Disp Str0

Typeor

Addressable

Component:

ABOUT

The ABOUT command response is the product line name along with a copyright date
and owner. The current response to this command is "TI INNOVATOR (C)2015-2016
TEXAS INSTRUMENTS".

ABOUT

Command: ABOUT

Command ABOUT

Syntax:

Describe: Product name and copyright information returned.
Send ("ABOUT")
Get StrO
Disp Str0

Result: Returns copyright string.

"TI INNOVATOR (C)2015-2016 TEXAS INSTRUMENTS"

Typeor
Addressable
Component:
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COLLECT
Use the COLLECT and READ LIST commands to:

- Collect up to 10 samples per second

- From up to 4 sensors (the Digital Humidity and Temperature — DHT — sensor
counts as 2 sensors)

- The sensors can be a mix of Vernier sensors (through Tl Sensor Link) and Seeed

sensors
Note:
- Datais collected through programs in TI-Basic and Python

- Data can be saved in lists

- Nointegration with Vernier DataQuest (TI-Nspire™ CX) & EzData (TI-8x CE
family)

COLLECT

Command: COLLECT <sensorl> AND <sensor2> TIME t RATE r

Command COLLECT <sensor1> AND <sensor2> TIME t RATE r
Syntax:

Default Default value of for TIME: 10 seconds

value: Default value of rate: 4 (samples/second)
Range: Maximum 4 sensors

Range for TIME: 1- 100 (seconds)
Range for RATE: 1- 10 (samples per second)

Code TI-Nspire™:

Sample: Send "CONNECT TEMPERATURE 1 TO IN 1"
Send "COLLECT TEMPERATURE 1 TIME 5 RATE 4"
Wait 6

Send "READ LIST TEMPERATURE 1"
Get listtemp

Send "READ LIST TIME"

Get listtime

Code CE family:

Sample: Send ("COLLECT BRIGHTNESS RATE 5 TIME 5")
Wait 6

Send ("READ LIST BRIGHTNESS")

Get (L1)

Send ("READ LIST TIME")

Get (L2)
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Command: COLLECT <sensorl> AND <sensor2> TIME t RATE r
Disp Li
Disp L

Describe:

Result: The "READ LIST TIME" command willreturn the sample times
corresponding to the sensor sample values.
Each "READ LIST" command returns a maximum of 64 data points.
For collections that exceed 64 samples, the program will have to use
the "READ LIST" command multiple times and combine the resulting
lists.

Typeor Thiscommand can be used with most sensors.

Addressable It cannot be used with many 12C sensors or the RV.COLORINPUT

Component: | and RV.GYRO sensors built-in to TI-innovator™ Rover.
This command will work with the RV.RANGER sensor.

For collections that exceed 64 samples, the program will have to use the “READ LIST”
command multiple times and combine the resulting lists.

Example:

1. This TI-Nspire™ program will collect 10 samples per second from a temperature
sensor for 10 seconds — a total of 101 samples.

Code Send "CONNECT TEMPERATURE 1 TO IN 1"
Sample: Send "COLLECT TEMPERATURE 1 TIME 10 RATE 10"
Wait 11

Send "READ LIST TEMPERATURE 1"
Get readbuffer
listtempl:=readbuffer
While dim(readbuffer)=64
Send "READ LIST TEMPERATURE 1"
Wait 0.2
Get readbuffer
listtempl:=augment (listtempl, readbuffer)
EndWhile
Send "READ LIST TIME"
Get readbuffer listtime:=readbuffer
While dim(readbuffer)=64
Send "READ LIST TIME"
Wait 0.2
Get readbuffer
listtime:=augment (listtime, readbuffer)
EndWhile
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The ‘Wait 0.2’ command between the ‘Send’ and the ‘Get’ commands is needed to
ensure that all of the data makes it to the program before the next batch is read.

This delay is only needed on the TI-Nspire™ CX and TI-Nspire™ CX Il handhelds.

2. This CE program collects 8 samples per second for 10 seconds from the built-in
BRIGHTNESS sensor. The total number of samples will be 81 so the program will have
to use READ LIST twice to get all the samples and then combine the lists.

Code
Sample:

Send ("COLLECT BRIGHTNESS RATE 8 TIME 10"

Wait 11

Send ("READ LIST BRIGHTNESS")
Get (L)

Send ("READ LIST BRIGHTNESS")
Get (L2)

Send ("READ LIST TIME")

Get (Ls)

Send ("READ LIST TIME")

Get (La)

augment (L1, L2) »L1
augment (Ls, L4) L3
Disp dim (L)
Disp dim(Ls)
Disp Li

Disp Ls

3. This TI-Nspire™ program collects samples from 2 sensors.

Code Send "CONNECT DHT1 TO IN 1"
Samph: Send "CONNECT VERNIER 1 TO IN 2 AS PRESSURE"
Send "COLLECT DHT 1 AND VERNIER 1 TIME 10 RATE 4"
@ This will collect 41 samples for each sensor
WAIT 10
Send "READ LIST DHT1 TEMPERATURE"
Get listl
Send "READ LIST DHT1 HUMIDITY"
Get list2
Send "READ LIST VERNIER 1"
Get 1ist3
Send "READ LIST TIME"
Get list4
Note:

1. The COLLECT command cannot be used for some RV sensors like RV.GYRO or
RV.COLORINPUT. It will work with RV.RANGER
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It can be used with sensors connected to the Hub while the Hub is in TI-Innovator™
Rover.

The data collection starts as soon as the command is processed.

If a READ LIST command is issued during an active collection, an error is indicated.

Other SET & READ commands can be processed while a COLLECT is in progress as
long as the READ command doesn’t use a sensor that’s part of the COLLECT
command.

The AVERAGING command will affect the data collected with a COLLECT command
only if it is issued before the CONNECT commands. See the documentation for the
AVERAGING command.

READ COLLECT

Command: READ COLLECT

Command READ COLLECT
Syntax:

Default
value:

Range:

Describe:

Result: Returns:

0-no active collection in progress
1-active collection in progress

Typeor This command can be used with most sensors.

Addressable It cannot be used with many 12C sensors or the RV.COLORINPUT
Component: | 334 RV.GYRO sensors built-in to TI-innovator™ Rover.

This command will work with the RV.RANGER sensor.

Note:

1.

2.

The COLLECT command cannot be used for some RV sensors like RV.GYRO or
RV.COLORINPUT. It will work with RV.RANGER

It can be used with sensors connected to the Hub while the Hub is in Tl-Innovator™
Rover.

The data collection starts as soon as the command is processed.
If a READ LIST command is issued during an active collection, an error is indicated.

Other SET & READ commands can be processed while a COLLECT is in progress as
long as the READ command doesn’t use a sensor that’s part of the COLLECT
command.
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5. The AVERAGING command will affect the data collected with a COLLECT command
only if it is issued before the CONNECT commands. See the documentation for the
AVERAGING command.
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Additional Supported Commands

The following sets of supported commands are not found in the Hub Menus.

Additional SET Commands

FORMAT ERROR STRING/NUMBER

Command: FORMAT ERROR STRING/NUMBER
Advanced user

Command SET FORMAT ERROR STRING/NUMBER

Syntax:

Range:

Describe: Used for setting error return format and optional audible tone on
error.
SET FORMAT ERROR STRING/NUMBER —returned error codes in
string or numeric format.

Result: Sets the format for the return of error information (numbers, or
strings).

Typeor Setting

Addressable

Component:

FORMAT ERROR NOTE/QUIET

Command: FORMAT ERROR NOTE/QUIET
Advanced user
Command SET FORMAT ERROR NOTE/QUIET
Syntax:
Range:
Describe: Used for setting error return format and optional audible tone on

error.
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Command: | FORMAT ERROR NOTE/QUIET

Advanced user

SET FORMAT ERROR NOTE/QUIET —error display flash accompanied
by speaker sound or no sound.

Result: Enables tones, or disables tones in addition to the string/number
reporting above.

Typeor Setting
Addressable
Component:

FLOW [TO] ON/OFF

Command: FLOW [TO] ON/OFF

Advanced user

Command SET FLOW [TO] ON/OFF

Syntax:

Range:

Describe: Enables (ON) or disables (OFF) the software flow control mechanism

between the sketch and the communications hardware.
NOTE: When the SEGDISP module is CONNECTed, this setting
determines whether or not the display module shows error
information (flow control disabled), or command queue depth
(flow controlenabled).

Result: Turn on xon/xoff flow control, or turn off (no flow control)
Typeor Setting

Addressable

Component:
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0UT1/2/3 [TO]

Command: | OUT1/2/3 [TO]
Command 0uUT1/2/3[TO]...
Syntax: SET OUTn 0-255
SET OUTn HIGH/ON
SET OUTn LOW/OFF
Range: Set analog PWM value on OUT port(s) of the TI-Innovator™Hub
Describe: Direct output of information to a given output port. These are
PWM outputson the TI-Innovator™ Hub.
Set analog PWM value on Tl-Innovator™ Hub OUT port(s).
SET OUTn 0-255 — 0=0ff, 255=0n, anything else is a PWM signal @ 500
Hz with duty cycle high from 1to 254, where that range provides a
percentage of the high-time signal of the waveform.
SET OUTn HIGH/ON —same as 255
SET OUTn LOW/OFF —same as 0
Result: Set analog PWM value on OUT port(s) of the TI-Innovator™ Hub
Typeor Port
Addressable
Component:
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Additional READ Commands

BUZZER i
Command: BUZZER i
Command READ BUZZER i
Syntax:
Range:
Describe: Returnsthe current state of the active buzzer specified; 0 =silent, 1=
playing tone.
Result: Returns state of active buzzer, O=silent, 1=on
Typeor Control
Addressable
Component:
COLOR
Command: | COLOR
Command READ COLOR
Syntax:
Range:
Describe: Read the current output state of the on-board COLOR RGB LED with

sub-components.RED, .GREEN, .BLUE. When reading the entire
item, a list of three values is returned, with values between 0 and
255 where 0=0off, 255=full on, and values in between indicate PWM
levels.

READ COLOR —returns list of 3 values representing { red, green, blue }
PWM levels

READ COLOR.RED
READ COLOR.GREEN
READ COLOR.BLUE
See Also: RGB i
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Command:

COLOR

Result: Returns list of 3 values representing {red, green, blue } PWM levels.
Returns RED/GREEN/BLUE values for on-board RGB (color) LED.

Typeor Control

Addressable

Component:

COLOR.RED

Command: | COLOR RED

Command READ COLOR.RED

Syntax:

Range:

Describe: Read the current output state of the on-board COLOR RGB LED with
sub-components.RED, .GREEN, .BLUE. When reading the entire
item, a list of three values is returned, with values between 0 and
255 where 0=0off, 255=full on, and values in between indicate PWM
levels.

READ COLOR.RED

Result: Returnsvalues representing {red} PWM levels.
Returns RED values for on-board RGB (color) LED.

Typeor Control

Addressable

Component:

COLOR.GREEN

Command: | COLOR GREEN

Command READ COLOR.GREEN

Syntax:
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Command:

COLOR GREEN

Range:

Describe: Read the current output state of the on-board COLOR RGB LED with
sub-components.RED, .GREEN, .BLUE. When reading the entire
item, a list of three values is returned, with values between 0 and
255 where 0=0ff, 255=full on, and values in between indicate PWM
levels.

READ COLOR.GREEN

Result: Returns list of 3values representing {red, green, blue } PWM levels.
Returns RED/GREEN/BLUE values for on-board RGB (color) LED.

Typeor Control

Addressable

Component:

COLOR.BLUE

Command: COLOR BLUE

Command READ COLOR.BLUE

Syntax:

Range:

Describe: Read the current output state of the on-board COLOR RGB LED with
sub-components.RED, .GREEN, .BLUE. When reading the entire
item, a list of three values is returned, with values between 0 and
255 where 0=0off, 255=full on, and values in between indicate PWM
levels.

READ COLOR.BLUE

Result: Returns list of 3values representing {red, green, blue } PWM levels.
Returns RED/GREEN/BLUE values for on-board RGB (color) LED.

Typeor Control

Addressable

Component:
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DCMOTOR i

Command: DCMOTOR i

Command READ DCMOTOR i

Syntax:

Range:

Describe: Motor that converts direct current electrical power into
mechanical power.

Result: Returns whether dcmotor is running (1) or stopped (0).

Typeor Control

Addressable

Component:

DIGITAL.OUT i

Command: DIGITAL.OUT i

Command READ DIGITAL.OUT i

Syntax:

Range:

Describe: Returnsthe current state of the digital pin connected to the
DIGITALobject, or the cached state of the digital output value last
SETto the object.

Result: Return 0 (output low), 1 (output high).

Typeor Control/Sensor

Addressable

Component:
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FORMAT

Command: FORMAT
Advanced user

Command READ FORMAT

Syntax:

Range:

Describe: Return the current formatting flags for error reporting. The value
returned is a byte value indicating various flags. Masking with values
indicates what error reporting options are active.
1=ERROR stringsreported
2 =ERROR numbersreported
+4 =ERROR TONE enabled, if not set, errors are reported silently.

Result: Read error format (1=strings, 2=numbers, +4 to either: tones
enabled).

Typeor Setting

Addressable

Component:

FLOW
Command: FLOW
Advanced user

Command READ FLOW

Syntax:

Range:

Describe: Returnsthe current flow control setting; O=disabled, 1=enabled.

Result: Read current flow control, 0=none, 1 =xon/xoff

Typeor Setting

Addressable

Component:
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IN1/IN2/IN3

Command: | IN1/IN2/IN3

Command READIN1

Syntax: READ IN2
READIN3

Range:

Describe: Read thevalue present on the indicated port, and return that value
to the host.

Result: Read value of analog port on TI STEM board

Typeor Port

Addressable

Component:

LAST ERROR

Command: LAST ERROR

Command READ LAST ERROR

Syntax:

Range:

Describe: Returnsthelast reported error from the last operation. Depending
on the FORMAT ERROR setting, the response may be a STRING or a
NUMBER.

Result: Return last encountered error, resets automatically to 0, no error.

Typeor Setting

Addressable

Component:
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LED i

Command: LED i

Command READ LED i

Syntax:

Range:

Describe: Read the current state of the specified LED. If the LED is digital, aO or

lisreturned indicating the LEDis off or on. Ifthe LED is connected to
aPWM output, avalue from 0to 255 will be returned, indicating the
current PWM level where Ois off, 255 is full on, and values in
between indicate the current PWM setting.

Result: Get state of LED, O or 1if digital, 0-255 if PWM on analog.
Typeor Control
Addressable
Component:
LIGHT

Command: LIGHT

Command READ LIGHT

Syntax:

Range:

Describe: Returnsthe state of the on-board RED LED (digital only). A value of 0

is off, and 1ison.

Result: Get current state of on-board red LED (0O=off, 1=on).
Typeor Control

Addressable

Component:
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0uUT1/2/3

Command: | OUT1/2/3

Command READ OUT1

Syntax: READ OUT2
READ OUT3

Range:

Describe: Read value of current port asinput (may be a digital read since these
do not support analog-input.
READ OUT1/0UT2/0UT3

Result: Read value of analog port on TI STEM board.

Typeor Port

Addressable

Component:

PWR

Command: PWR

Command READ PWR

Syntax:

Range:

Describe: Returnsthe current state of presence of external power connected

to the PWR port. The PWR port is read, and a status value of 0 (not
present) or 1 (present)is returned, based on whether or not
external power is available.

READ PWR

Result: Returns state of external power presence on PWR port (0O=not
present, 1=ext pwr present).

Typeor Status
Addressable
Component:
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RELAY i

Command: RELAY i
Command READ RELAY i
Syntax:
Range:
Describe: Return the current state of the specified relay. 0= OFF, 1=0N.
Result: Read state of relay - O=not active 1=active.
Typeor Control
Addressable
Component:

RESOLUTION
Command: RESOLUTION
Command READ RESOLUTION
Syntax:
Range:
Describe: Returnsthe bit resolution used by the system for ADC readings.
Result: Returns ADC resolution in use, in bits (default is 14).
Typeor Setting
Addressable
Component:

RGB i

Command: RGB i

Command READRGB i
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Command:

RGB i

Syntax:

Range:

Describe: Same as the COLOR object referenced above, and has sub-objects
named RED, GREEN, and BLUE. Thiscommand returns the current
PWM level that the specified object is using.
READ RGB i—returns a 3 element list, consisting of the { red, green,
blue }color level.
READ REDi—returnsjust the current red-component level.
READ GREEN i
READ BLUE i

Result: Get state of RGB LED, {r,g,b}list values

Typeor Control

Addressable

Component:

RED i

Command: RED i

Command READREDi

Syntax:

Range:

Describe: Same as the COLOR object referenced above, and has sub-objects
named RED, GREEN, and BLUE. Thiscommand returns the current
PWM level that the specified object is using.
READ RGB i—returns a 3 element list, consisting of the {red, green,
blue }color level.
READ REDi—returnsjust the current red-component level.

Result: Get state of RGB RED component.

Typeor Control

Addressable

Component:
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GREEN i

Command: GREEN i

Command READ GREEN i

Syntax:

Range:

Describe: Same as the COLOR object referenced above, and has sub-objects
named RED, GREEN, and BLUE. Thiscommand returns the current
PWM level that the specified object is using.
READ RGB i—returns a 3 element list, consisting of the { red, green,
blue }color level.
READ GREEN i—returnsjust the current green-component level.

Result: Get state of RGB GREEN component.

Typeor Control

Addressable

Component:

BLUE i

Command: BLUE i

Command READ BLUE i

Syntax:

Range:

Describe: Same as the COLOR object referenced above, and has sub-objects
named RED, GREEN, and BLUE. This command returns the current
PWM level that the specified object is using.
READ RGB i—returns a 3 element list, consisting of the {red, green,
blue } color level.
READ BLUE i—returnsjust the current blue-component level

Result: Get state of RGB BLUE component.

Typeor Control

Addressable

Component:

Tl-Innovator™ Hub Commands Version 1.5

133



SERVO i

Command: | SERVOi

Command READ SERVO i

Syntax:

Range:

Describe: Returnsthe current position of a sweep servo in the range -90 to 90,
OR the current speed of rotation of a continuous servo motor.
Additionally, the current “calibration” setting for the servo which
consists of a 2-element list representing the lower and upper
microsecond pulse widths corresponding to the sweep/rotation
ranges may beread.
READ SERVO i—get current sweep position or rotation
speed/direction.
READ SERVO i CALIBRATION —get current microsecond range for
sweep or rotation.

Result: Return current servo position in degrees from -90 to +90.

Typeor Control

Addressable

Component:

SERVO i CALIBRATION

Command: SERVO i CALIBRATION
Advanced user
Command READ SERVO i CALIBRATION
Syntax:
Range:
Describe: Returnsthe current position of a sweep servo in the range -90 to 90,

OR the current speed of rotation of a continuous servo motor.
Additionally, the current “calibration” setting for the servo which
consists of a 2-element list representing the lower and upper
microsecond pulse widths corresponding to the sweep/rotation
ranges may be read.

READ SERVO i CALIBRATION —get current microsecond range for
sweep or rotation.
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Command: SERVO i CALIBRATION
Advanced user

Result: Return current servo position in degrees from -90 to +90.
Typeor Control
Addressable
Component:
SOUND

Command: SOUND

Command READ SOUND

Syntax:

Range:

Describe: Returns avalue indicating whether sound is currently being played

(1) or not (0) through the on-board speaker.

Result: Return whether on-board speaker is playing a tone (1) or is silent(0).
Typeor Control
Addressable
Component:
SPEAKER i

Command: SPEAKER i

Command READ SPEAKER i

Syntax:

Range:

Describe: Returns avalue indicating whether sound is currently being played

(1) or not (0) through an external speaker.
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Command: SPEAKER i

Result: Return whether speaker is playing a tone (1) or silent (0).
Typeor Control
Addressable
Component:
SQUAREWAVE i

Command: SQUAREWAVE i

Command READ SQUAREWAVE i

Syntax:

Range:

Describe: ReturnsaOthecurrent squarewave object is not active. Avalue of 1

isreturned if the object is actively generating an output.

Result: Returns whether squarewave is active (1) or not active (0).
Typeor Control

Addressable

Component:
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Additional AVERAGE Commands

PERIOD n

Command: PERIOD n

Command PERIOD n

Syntax:

Range:

Describe: The AVERAGE command is somewhat unique for PERIOD in that it

specifies how many distinct periods are to be measured and
averaged together to obtain the desired measurement. Up to 25
samples may be taken to obtain the period measurement for a
given pin.

Result: Set number of samples of frequency to take to be average together
to generate period.

Typeor Sensor
Addressable
Component:
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Additional CALIBRATION Commands

CALIBRATE

CALIBRATE is used to set various sensor and control values that do not otherwise fit
within a means of setting any other way. For thermistors and temperature sensors
that use an analog input port, it can be used to adjust the coefficients of the Steinhart-
Hart equation used to map thermistor readings to temperature values. For servo
motors, it is used to adjust the PWM pulse width within the range for a servo motor,
where the zero position is set at 1500 microseconds. It is also used to set the
calibration frequency for the DDS signal generator module (default is 24MHz).

For sensors supporting calibration, the value(s) may be obtained by READ sensor [i]
CALIBRATION.

SERVO i / SERVO.CONTINUOUS i

Command: SERVO i /SERVO.CONTINUOUS i minimum maximum

Advanced user

Command CALIBRATE SERVO i minimum maximum
Syntax:

Code
Sample:

Range:

Describe: Servos operate by using pulse modulation where the high pulse
width determines both direction of servo operation and possibly
the speed of operation. The time between pulses is generally 20
milliseconds and is not adjustable by this command. The pulse
width generally varies around a mid-point of 1.5 milliseconds (1500
microseconds). Pulse widths less than 1.5 milliseconds cause servo
operation in one direction, while pulse widths greater than 1.5
milliseconds cause operation in the opposite direction.

The CALIBRATE command for SERVO allows programmable changes
to the minimum and maximum pulse widths. Parameters are pulse
width times in microseconds.

Current defaults are minimum 600 and maximum 2400
microseconds.
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Command: SERVO i /SERVO.CONTINUOUS i minimum maximum

Advanced user

Result: Set minimum and maximum pulse width for servo motor, valuesin
microseconds, default 600 and 2400.

Typeor Control
Addressable
Component:

TEMPERATURE i C1 C2 C3 R1

Command: | TEMPERATURE i C1 C2 C3 R1

Advanced user

Command CALIBRATE TEMPERATURE iC1C2 C3R1

Syntax:

Range:

Describe: The CALIBRATE command for analog temperature sensors allows

changing the default Steinhart-Hart equation coefficients to match
those of the thermistor element in the sensor being used.

The default values are:

C1:8.76741e-8

C2:2.34125e-4

C3:1.129148e-3

R1: 10000.0 (reference resistor value = 10kQ)

Result: When using an analog-style thermistor temperature sensor.
Typeor Sensor

Addressable

Component:
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THERMISTOR i C1 C2 C3 R1

Command: | THERMISTOR i C1 C2 C3 R1
Advanced user

Command CALIBRATE THERMISTOR i C1 C2 C3R1

Syntax:

Range:

Describe: The CALIBRATE command for analog thermistors allows changing
the default Steinhart-Hart equation coefficients to match those of
thethermistor element in the sensor being used.

The default values are:

C1:1.33342e-7

C2: 2.22468e-4

C3:1.02119e-3

R1: 15000.0 (reference resistor value = 15kQ)

Result: Where c1/c2/c3 arefloat constants for the Steinhart-Hart equation.
... that models the thermistor, and r is resistance for the reference.
... resistor used to create a voltage divider with the thermistor.

Typeor Sensor

Addressable

Component:
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Tl-Innovator™ Rover Commands Version 1.5

Prerequisite: Use the Send "Connect RV" Command First

The "CONNECT RV" command needs to be used first when using the Rover. The
"CONNECT RV" command configures the TI-Innovator™ Hub software to work with the
Tl-Innovator™ Rover.

It establishes the connections to the various devices on the Rover — two motors, two
encoders, one gyroscope, one RGB LED and one color sensor. It also clears the various
counters and sensor values. The optional ‘MOTORS’ parameter configures only the
motors and allows direct control of motors without the additional peripherals.

CONNECT RV - initializes the hardware connections.

e Connects RV and inputs and outputs built into the RV.
e Resets the Path and the Grid Origin.

e Sets the units per meter to default value of 10. Default Grid unit = 10cm.

Named RV Subsystems

The RV object contains several subsystems that are directly addressed by name. These
subsystems consist of the wheels, and sensors that let the Rover sense the world.

The subsystems are listed by name in the following table.

Subsystem Name Description of Subsystem
RV The RV object as a whole.
RV.COLOR The tri-color RGB LED on the top surface of the

Rover can be controlled through user programs
to display any color combination.

RV.COLORINPUT The color sensor is on the bottom of the Rover
and is used to detect the color of the surface.

RV.RANGER The front-facing ultrasonic distance sensor.
Returns measurements in meters. ~10.00
meters means no obstacle was detected.

RV.ENCODERGYRO The rotary encoders — one on each motor —
measure the distance traveled by the Rover.
The left and right encoder, coupled with the
gyroscope and operating time information.

RV.GYRO The gyroscope is used to maintain the heading
of Rover while it’s in motion. It can also be
used to measure the change in angle during
turns.

RV.MOTOR.L Left wheel motor and control for direct control
(advanced) use.

RV.MOTOR.R Right wheel motor and control for direct control
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Subsystem Name Description of Subsystem
(advanced) use.

RV.MOTORS Both the LEFT and RIGHT motor, managed as a
single object for direct control (advanced) use.

Rover Command Categories
The Rover commands fall into two categories:

1. Queued execution: All of the Rover motion commands — FORWARD, BACKWARD,
LEFT, RIGHT, ANGLE — are queued on the TI-Innovator Hub. They may execute at a
future time.

2. Immediate execution: Other commands — like the ones to read the sensors or set
the RGB LED on the Rover — are executed immediately.

This means that certain statements in your program will execute before statements
that appear earlier in the program especially if the latter commands are part of the
queued family.

For example, in the program below, the RGB LED will turn RED before the Rover stops
moving:

Send "SET RV.COLOR 255 0 255" —immediately executed
Send "RV FORWARD 5" —queued command
Send "RV LEFT 45" —queued command
Send "RV RIGHT 90" — queued command
Send "SET RV.COLOR 255 0 0" —immediately executed
Example:
To change color after a "FORWARD" movement, use "TIME" parameter with "WAIT".
Send "RV FORWARD TIME 5"
WAIT 5

Send "SET RV.COLOR 255 0 255"
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RV Commands, Code Samples, and Syntax

The following examples show how various commands for the RV are used. Anywhere a
SET command is used, the SET may be left off (optional use).

Code Samples

When you see "Code Sample" in a command table, this "Code Sample" may be copied
and pasted as is to send to your graphing calculator to use in your calculations.

Example:
Code Send ("RV FORWARD 5")
Sample: Send ("RV FORWARD SPEED 0.2 M/S TIME 10")

TI-Innovator™ Rover Menu

Rover (RV)... CE Calculators TI-Nspire™ CX

CTL 1,0 COLOR EXEC
d("SET...

i= 3 Define 2 Send 'READ

1.4 Contro 3 Settings »

2:Send( "READ... 5 Transid Watt

3:Settings.. Y610 5 Get

4:Hait 1557 Mode 6 eval

S:Get ( x> BB 7 Rover RV)

6:eval( [ o Draw 8 Send"CONNECT-Output
9 Send "CONNECT-Input

8:Send("CONNECT-Output... A Ports

94Send("CONNECT-InpPut... -

g [NORMAL FLOAT AUTO REAL RADIAN MP 4 1 Acti

e Drive RV... - 5
Rover (RV) := 3 Define 2 Send 'READ [IESRIVE]

. Read RV Sensors... FEDrive RV.. N Brive RV 2 BACKWARD

: 2:Read RV Sensors.. 2 Read RV Sensors 3 LEFT

. RV Settlngs... 3:RV Settings.. 3 RV Settings 4 RIGHT
4:Read RV Path.. 4 Read RV Path 5 STOP

. Read RV Path... 5:RV Color.. 5 RV Color 6 RESUME
6:RV Setup.. 6 RV Setup 7 STAY

° RV Color... 7:RV Control.. 7 RV Control 8 TOXY
8:Send("CONNECT RV") 8 Send "CONNECTRV" 9 TOPOLAR

e RV Setup_" 9:Send("DISCONNECT RV") 9 Send 'DISCONNECTRV" A TO ANGLE

e RV Control...

.

Send("CONNECT RV")
e Send("DISCONNECT RV")

Tl-Innovator™ Rover Commands Version 1.5 143



* Drive RV...

— Send( "RV
- FORWARD
- BACKWARD
— LEFT
- RIGHT
- STOP
- RESUME
- STAY
- TOXY
— TO POLAR
— TO ANGLE

CE Calculators

3
4
S
6
7
8
9

TO XY
NTO POLAR

NORHAL FLOAT AUTO REAL RADIAN MP

TI-Nspire™ CX

1 Actions
2 Check 1 Send'SET
3 Define 2_Send
Drive RV

Read RV Sensors
RV Settings

Read RV Path

RV Color

RV Setup

RV Control

Send "CONNECT RV*

9 TOPOLAR
Send "DISCONNECT RV' A TO ANGLE

©oNa 0w

* Read RV Sensors...
— Send"READ"

— RV.RANGER
— RV.COLORINPUT
— RV.COLORINPUT.RED
— RV.COLORINPUT.GREEN
— RV.COLORINPUT.BLUE
— RV.COLORINPUT.GRAY

CE Calculators

« COLORINPUT.BLUE
« COLORINPUT. GRAY

TI-Nspire™ CX

% 1 Actions. )]
2 Check 1SENd SET )
Define 2 Send 'READ ,
rive 3
UIIEL 1 RVRANGER ]
RV Settings 2 RV.COLORINPUT

Read RV Pa3 RV.COLORINPUT.RED

RV Color 4 RV.COLORINPUT.GREEN
RV Setup 5 RV.COLORINPUT.BLUE
RV Control 6 RV.COLORINPUT.GRAY
Send "CONNECT RV* y
Send "DISCONNECT RV

©mN o0 s Wk

e RV Settings...
— RV Settings

— SPEED
- TIME
— DISTANCE
— UNIT/S
- M/S
- REV/S
— UNITS
- M
- REVS
— DEGREES
— RADIANS

CE Calculators
1= ings

2: TIME

3: DISTANCE
4:UNITS/S
5:
3
7

TI-Nspire™ CX

% 1 Actions [
2 Check 1 Send'SET »
:= 3 Define 2 Send'READ 2 TIME »

1 Drive RV 3 DISTANCE »
2 Read RV Sensors 4 UNITS/S

RV Settings 5 MS

Read RV Path 6 REVS/S
5 RV Color 7 UNITS I
6 RV Setup 8 M »
7 RV Control 9 REVS 3
8 Send'CONNECTRV" A DEGREES »
9 Send "DISCONNECT RV A

NORMAL FLOAT AUTO REAL RADIAN MP ]|

9TREVS
DEGREES
RADIANS

MMOOWD O
o)
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GRADS
XYLINE
LEFT
RIGHT
BRAKE
COAST
cw
ccw

e Read RV Path... CE Calculators TI-Nspire™ CX
— Send "READ e T e

:= 3 Define 22 RV.WAYPOINT.PREV

—  RV.WAYPOINT.XYTHDRN R HvPOINT -y [ RISRY ]2 RO CVONM
3 RV.WAYPOINT.CMDNUM 3 RV Settings 5 RV.PATHLIST.Y

—  RV.WAYPOINT.PREV SiRv. PATHLIST. v AR R oot MeRING
SERV.PHTHLIST.TIME 6 RV Setup 8 RV.PATHLIST.DISTANCE

—  RV.WAYPOINT.CMDNUM aiRV. PATHLIST . DISTANGE R o ior cronM
94RV.PATHLIST.REVS 9 Send "DISC v

~ RV.PATHLIST.X

- RV.PATHLIST.Y Pz 1. preTANCE
9: RV PATHLIST.RI

—  RV.PATHLIST.TIME 0: RV, PATHLIST, gMDNUM
B:RV.WAYPOINT.Y

—  RV.PATHLIST.HEADING CIRV.UAVPOINT. TIME

—  RV.PATHLIST.DISTANCE RS

—  RV.PATHLIST.REVS

—  RV.PATHLIST.CMDNUM

—  RV.WAYPOINT.X

—  RV.WAYPOINT.Y

—  RV.WAYPOINT.TIME

—  RV.WAYPOINT.HEADING

—  RV.WAYPOINT.DISTANCE

—  RV.WAYPOINT.REVS

e RV Color...

Send "SET

RV.COLOR
RV.COLOR.RED
RV.COLOR.GREEN
RV.COLOR.BLUE

CE Calculators

RV COL

2:RV. COLOR. RED
3:RV. COLOR. GREEN
4:RV.COLOR.BLUE

TI-Nspire™ CX

% 1 Actions

@ 2 Check 1 Send'SET
:= 3 Define 2 Send” READ »
1 Drive RV |

2 Read RV Sensors ,
3 RV Seftings ,

4 Read RV Path »

% RV Color
8 RV Setup 2 RV.COLORRED

7 RV Control 3 RV.COLOR.GREEN

8 Send "CONNECTF4 RV.COLOR.BLUE
9 Send "DISCONNECT RV"
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* RV Setup...
— Send "SET

— RV.POSITION
- RV.GYRO
— RV.GRID.ORIGIN
— RV.GRID.M/UNIT
— RV.PATH CLEAR
— RV MARK

CE Calculators

NORMAL FLOAT AUTO REAL RADIAN MP

Send("SET]
(1:1

TI-Nspire™ CX

% 1 Actions !

:= 3 Define 2 Send

1 POSITION 1 Drive RV ’ ’
2 GYRO 2 Read RV Sensors ,
3 . 3 RV Settings »
4:RV.GRID.M/UNIT 4 Read RV Path
S:RV.PATH CLEAR 5 RV Color 2 0
6:RV MARK )6 RV Setup 3 ID.ORIGIN
7 RV Control 4 RV.GRIDMUNIT
8 Send "CONNECTRV'S RV.PATH CLEAR
9 Send 'DISCONNECT6 RV MARK

e RV Control...
- Send"

— SET RV.MOTORS
— SET RV.MOTOR.L
— SET RV.MOTOR.R
— SET RV.ENCODERSGYRO 0
— READ RV.ENCODERSGYRO
— READRV.GYRO
— READRV.DONE
— READRV.ETA

CE Calculators TI-Nspire™ CX

1 Actions »l

2 Check 1 Send"SET »
S 3 Define 2 Send "READ »
[MESET RV.MOTORS Drive RV »

1 »
2:SET RV.MOTOR.L 2 Read Rv [ICETEERC
3:SET RV.MOTOR.R 3 RV Settin2 SETRV.MOTOR.L
4:SET RV.ENCODERSGYRO @ 4 Read RV 3 SETRV.MOTOR.R
5:READ RV.ENCODERSGYRO 5 RV Color 4 SET RV.ENCODERSGYRO0
6:READ RV.GYRO 6 RV Setup5 READ RV.ENCODERSGYRO
7:READ RV.DONE 7 RV Contr 6 READ RV.GYRO
8:READ RV.ETA % 'Send"CC7 READ RV.DONE

9 Send'DI{8 READRV.ETA

e Send "CONNECT RV"
— Send "CONNECT RV"
— CONNECT RV

CE Calculators TI-Nspire™ CX
o ’
2 Check 1 Send"SET >

over (RV) 3 Define 2 Send 'READ »

:Drive RV.. 1 Drive RV ’ »

:Read RV Sensors.. 2 Read RV Sensors »

:RV Settings.. 3 RV Settings »

:Read RV Path.. 4 Read RV Path g

iRV Color.. 5 RV Color | d

iRV Setup.. 6 RV Setup ¥CT-Output  »

:RV Control... 7 RV Control »CT-Input »
,

[EBSend("CONNECT RV")
9:Send("DISCONNECT RV")

R _Send "CONNECT RV"

9 Send "DISCONNECT RV"

NORMAL FLOAT AUTO REAL RADIAN MP 1]
[EDIT MENU: [o.Tphal [£51

PROGRAM: P

:Send("CONNECT RV")

e Send "DISCONNECT RV"
— Send "DISCONNECT RV"
— DISCONNECT RV

CE Calculators TI-Nspire™ CX

2 Check 1 Send'SET ’
3 Define 2 Send 'READ i
1:Drive RV.. 1 Drive RV v v
2:Read RV Sensors.. 2 Read RV Sensors »
3:RV Settings.. 3 RV Settings »
4:Read RV Path.. 4 Read RV Path »
5:RV Color.. 5 RV Color B J
6:RV Setup... 6 RV Setup YCT-Output  »
7:RV Control.. 7 RV Control ¥CT-Input »
8:Send("CONNECT RV") 8 Send "CONNECT RV* v

[EBSend("DISCONNECT RV")

o Send Disconnec R I
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NORMAL FLOAT AUTO REAL RADIAN MP ]|
[EDIT MENU: [aTphal [£51

PROGRAM: P

:Send("DISCONNECT RV")
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Drive RV...

RV Drive Command Families
e Base Drive Commands (in the spirit of Turtle Graphics)
- FORWARD, BACKWARD, RIGHT, LEFT, STOP, STAY
e Math Coordinate Drive Commands
- Turn to Angle
Note: Drive commands have options for Speed, Time and Distance as appropriate
e See RV Settings for Machine-Level Control Commands

- Set Left and Right Motor values for direction (CW/CCW) and level (0-255,Coast)
- Read accumulated values for wheel encoder edges and gyro heading change.

e Drive RV... CE Calculators TI-Nspire™ CX
~  Send("RV AL ,
:= 3 Define 2 Send "READ [INECRIVATNN
FHFORWARD | Drive RV 2 BACKWARD
— FORWARD 2: BACKHARD % ReadRVSensors 3 LEFT
3:LEFT 3 RV Settings 4 RIGHT
4:RIGHT
- BACKWARD 5:510p s R o AEsUvE
6 RV Setup 7 STAY
7 RV Control 8 TOXY
— LEFT & Send"CONNECTRV' 9 TO POLAR
9 Send 'DISCONNECTRV" A TOANGLE
- RIGHT
- sToP
- RESUME
- STAY
- TOXY
— TO POLAR
— TO ANGLE

148 Tl-Innovator™ Rover Commands Version 1.5



RV FORWARD

Command: RV FORWARD
Command RV FORWARD [[SPEED s] [DISTANCE d] [TIME t]]
Syntax:
Code Send ("RV FORWARD 0.5 M")
Samples: Send ("RV FORWARD SPEED 0.22 M/S TIME 10")
[SET] RV FORWARD
[SET] RV FORWARD [DISTANCE] d [M|UNIT|REV]
[SET] RV FORWARD [DISTANCE] d [M|UNIT|REV]
SPEED s.ss [M/S|[UNIT/S]|REV/S]
[SET] RV FORWARD [DISTANCE] d [M|UNIT|REV]
TIME t
[SET] RV FORWARD SPEED s
[M/S|UNIT/S|REV/S]
[TIME t]
[SET] RV FORWARD TIME t [SPEED s.ss
[M/S| [UNIT/S] |REV/S]]
Range: N/A
Describe: RV moves forward a given distance (default 0.75 m). Default
distance if specified is in UNIT (grid units). Optional M=meters,
UNIT=grid-unit, REV=wheel-revolution.
Default speed is 0.20 m/sec, max is 0.23 m/sec, min is 0.14 m/sec.
Speed may be given and specified in meters/second, unit/second,
revolutions/second.
Result: Action to make the RV movein a forward direction
Typeor Control
Addressable Note: This Rover control command is sent and executed in a queue.
Component:
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RV BACKWARD

Command: RV BACKWARD

Command RV BACKWARD

Syntax:

Code Send ("RV BACKWARD 0.5 M")
Sample:

Send ("RV BACKWARD SPEED 0.22 M/S TIME 10")

[SET] RV BACKWARD

[SET] RV BACKWARD [DISTANCE] d
[M|UNIT|REV]
[
[

SET] RV BACKWARD [DISTANCE] d
M|UNIT |REV]

SPEED s.ss [M/S|[UNIT/S]|REV/S]

[SET] RV BACKWARD [DISTANCE] d
[M|UNIT|REV]

TIME t
[SET] RV BACKWARD SPEED s.ss
[M/S|UNIT/S|REV/S] [TIME t]
[SET] RV BACKWARD TIME t
[SPEED s.ss [M/S|UNIT/S|REV/S]]

Range: N/A

Describe: RV moves backward a given distance (default 0.75 m). Default
distance if specified is in UNIT (grid units). Optional M=meters,
UNIT=grid-unit, REV=wheel-revolution.

Default speed is 0.20 m/sec, max is 0.23 m/sec, min is 0.14 m/sec.

Speed may be given and specified in meters/second, unit/second,
revolutions/second.

Result: Action to make the RV move in a backward direction.

Typeor Control

Addressable Note: This Rover control command is sent and executed in a queue.
Component:
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RV LEFT

Command: RV LEFT

Command RV LEFT

Syntax:

Code Send "RV LEFT"

Sample:
[SET] RV LEFT [ddd [DEGREES] ]
[SET] RV LEFT [rrr RADIANS]
[SET] RV LEFT [ggg GRADIANS]

Range: N/A

Describe: Default turn is 90 degrees unless DEGREES, RADIANS, or GRADIANS
keyword is present, and then the value is converted internally to
degrees format from the specified units. Value given is ranged to a
value between 0.0 and 360.0 degrees. The turn will be executed as a
SPIN motion.

Result: Turn Rover to the LEFT.

Typeor Control

Addressable Note: This Rover control command is sent and executed in a queue.

Component:

RV RIGHT

Command: RV RIGHT

Command RV RIGHT

Syntax:

Code Send "RV RIGHT"

Sample:
[SET] RV RIGHT [ddd [DEGREES]]
[SET] RV RIGHT [rrr RADIANS]
[SET] RV RIGHT [ggg GRADIANS]

Range: N/A

Describe: Default turn is 90 degrees unless DEGREES, RADIANS, or GRADIANS

keyword is present, and then the valueis converted internally to
degrees format from the specified units. Value given isranged to a
value between 0.0 and 360.0 degrees. The turn will be executed as a
SPIN motion.
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Command:

RV RIGHT

Result: Turn Rover to the RIGHT.

Typeor Control

Addressable Note: This Rover control command is sent and executed in a queue.

Component:

RV STOP

Command: | RV STOP

Command RV STOP

Syntax:

Code Send "RV STOP"

Sample:
[SET] RV STOP
[SET] RV STOP CLEAR

Range: N/A

Describe: The RV will stop any current movement immediately. That
movement can be resumed from where it left off with a RESUME
operation. Any movement commands will cause the queue to flush
immediately, and begin the just-posted new movement operation

Result: Stop processing Rover commands from the command queue, and
leave pending operationsin the queue. (immediate action). Queue
can beresumed by RESUME.The RV will stop any current
movement immediately. That movement can be resumed from
where it left off with a RESUME operation. Any movement
commands will cause the queue to flush immediately, and begin the
just-posted new movement operation.
Stop processing Rover commands from the command queue, and
flush any pending operations left in the queue. (immediate action).

Typeor Control

Addressable Note: This Rover control command is executed immediately.

Component:
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RV RESUME

Command: RV RESUME

Command RV RESUME

Syntax:

Code Send "RV RESUME"

Sample:
[SET] RV RESUME

Range: N/A

Describe: Enable processing of Rover commands from the command queue.
(immediate action), or resume (see RV STAY) operation.

Result: Resume operation.

Typeor Control

Addressable Note: This Rover controlcommand is sent and executed in a queue.

Component:

RV STAY

Command: RV STAY

Command RV STAY

Syntax:

Code Send "RV STAY"

Sample:
[SET] RV STAY [[TIME] s.ss]

Range: N/A

Describe: Tells RV to "stay" in place for an optionally specified amount of time
in seconds.
Default is 30.0 seconds.

Result: RV stays in position.

Typeor Control

Addressable Note: This Rover controlcommand is sent and executed in a queue.

Component:
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RV TO XY

Command: RV TO XY

Command RV TO XY x-coordinate y-coordinate [[SPEED] s.ss

Syntax: [UNIT/S]|M/S|REV/S] [XYLINE]

Code Send "RV TO Xy 1 1"

Sample: Send "RV TO XY eval (X) eval(Y)"
Send "RV TO XY 2 2 SPEED 0.23 M/S"

Range: -327to +327 for X and Y coordinates

Describe: Thiscommand controls the movement of Rover on a virtual grid.
Default location at start of program execution is (0,0) with Rover
facing the positive x-axis.
Thex and y coordinates match the current grid size (default: 0.1
M/grid unit).
Grid size can be changed through “SET RV.GRID.M/UNIT“command
The speed parameter is optional.

Result: Moves Rover from current grid location to the specified grid
location.

Typeor Control

Addressable | Note: This Rover control command is sent and executed in a queue.

Component:

RV TO POLAR

Command: RV TO POLAR

Command RV TO POLAR R-coordinate Theta-coordinate

Syntax: [[DEGREES]| RADIANS | GRADS] [[SPEED] s.ss [UNIT/S]| M/S|REV/S]
[XYLINE]

Code Send ("RV TO POLAR 5 30") - r = 5 units,

Sample: theta = 30 degrees
Send ("RV TO POLAR 5 2 RADIANS")
Send ("RV TO POLAR eval (sqrt (372+472)) eval
(tan-1(4/3) DEGREES ")

Range: Theta-coordinate: -360 to +360 degrees
R-coordinate: -327 to +327

Describe: Moves the RV from its current position to the specified polar

position relative to that position.
The RV's X/Y position willbe updated to reflect the new position.
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Command:

RV TO POLAR

The “r” coordinate matches the current grid size (default: 0.1 M/grid
unit).

Default location at start of program execution is (0,0) with Rover
facing the positive x-axis.

Default unit of theta is Degrees.

The speed parameter is optional.

Result: Moves Rover from current grid location to the specified grid
location.
Typeor Control
Addressable Note: This Rover control command is sent and executed in a queue.
Component:
RV TO ANGLE
Command: | RV TO ANGLE
Command RV TO ANGLE
Syntax:
Code Send "RV TO ANGLE"
Sample:
[SET] RV TO ANGLE rr.rr
[[DEGREES] |RADIANS | GRADIANS]
Range: N/A
Describe:
Result: Spinsthe RV to the specified angle from current heading.
Typeor Control
Addressable Note: This Rover controlcommand is sent and executed in a queue.
Component:

Tl-Innovator™ Rover Commands Version 1.5

155



READ RV Sensors...

SEND("Read Sensor Commands

e Reading of low level sensors for learning foundations of robotics.

e Read RV Sensors...
— Send("READ

RV.RANGER
RV.COLORINPUT
RV.COLORINPUT.RED
RV.COLORINPUT.GREEN
RV.COLORINPUT.BLUE
RV.COLORINPUT.GRAY

CE Calculators

SendC"READ)
RV . RANGER
RV. COLORINPUT

- COLORINPUT.RED

« COLORINPUT. GREEN
« COLORINPUT.BLUE

- COLORINPUT. GRAY

TI-Nspire™ CX

% 1 Actions.
2 Check 1"Send*SET
i= 3 Define 2 Send 'READ »
1 Drive RV » »
[ORTUIEE T RVRANGER |
3 RV Settings 2 RV.COLORINPUT

4 Read RVPa3 RV.COLORINPUTRED

5 RV Color 4 RV.COLORINPUT.GREEN
6 RVSetup 5 RV.COLORINPUT.BLUE

7 RV Control 6 RV.COLORINPUT.GRAY

8 Send "CONNECT RV" »
9 Send "DISCONNECT RV"

* RV.RANGER: Returns value in Meters.

* RV.COLORINPUT: Reads color sensor

that is built into the RV.

RV.RANGER
Command: RV.RANGER
Command RV.RANGER
Syntax:
Code Send ("READ RV.RANGER")
Sample:

Get (R)

Connectsthe Rover
Vehicle to the TI-
Innovator™ Hub. This
establishes
connections with the
motor driver, color
sensor, gyroscope,
ultrasonic ranger, and
proximity sensors.

CONNECT RV

Returnsthe current
distance from the front
oftheRVto an
obstacle. If thereis no
obstacle detected, a
range of 10.00 meters is
reported

READ RV.RANGER
Get (R)
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Command: | RV.RANGER

Range: N/A

Describe: The front-facing ultrasonic distance sensor. Returns measurements
in meters. ~10.00 meters means no obstacle was detected.

Result: Returnsvalue in Meters.

Typeor Sensor

Addressable Note: This Rover sensor command is executed immediately.

Component:

READ RV.RANGER TIME

Command: READ RV.RANGER TIME

Command READ RV.RANGER TIME

Syntax:

Range:

Describe: Additional functionality for RV.RANGER - to return time of flight
instead of distance.
Thevalueisin seconds. And it is the round trip time for the signal.

Result: Retrieves the time-of-flight data readings for the RANGER on TI-
Innovator™ Rover.

Typeor Sensor

Addressable

Component:

RV.COLORINPUT

Command: RV.COLORINPUT

Command RV.COLORINPUT

Syntax:

Code Send ("READ RV.COLORINPUT")
Sample:

Get (C)
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Command: | RV.COLORINPUT

Range: 1thru9

Describe: Bottom-mounted color sensor detects the color of the surface. Can
also detect gray-level scale of black (0) to white (255).

Result: Returns current color sensor information.
Thereturn valueis in the 1-9range which mapsto the colors
below:
Color Return value
Red
Green
Blue
Cyan
Magenta
Yellow
Black
White
Gray

O 00 N O U b WN P

Typeor Sensor

Addressable Note: This Rover sensor command is executed immediately.
Component:

RV.COLORINPUT.RED

Command: RV.COLORINPUT.RED

Command RV.COLORINPUT.RED

Syntax:

Code Send ("READ RV.COLORINPUT.RED")

Sample: Get (R)

Range: 0-255

Describe: Detect intensity of individual red components of surface.

Theresults arein 0-255 range.

Result: Returns current color sensor "red value".

Typeor Sensor

Addressable Note: This Rover sensor command is executed immediately.
Component:
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RV.COLORINPUT.GREEN

Command: RV.COLORINPUT.GREEN

Command RV.COLORINPUT.GREEN

Syntax:

Code Send ("READ RV.COLORINPUT.GREEN")

Sample: Get (G)

Range: 0-255

Describe: Detect intensity of individual green components of surface.
Theresults arein 0-255range.

Result: Returns current color sensor "green" value.

Typeor Sensor

Addressable

Component:

Note: This Rover sensor command is executed immediately.

RV.COLORINPUT.BLUE

Command: RV.COLORINPUT.BLUE

Command RV.COLORINPUT.BLUE

Syntax:

Code Send ("READ RV.COLORINPUT.BLUE")

Sample: Get (B)

Range: 0-255

Describe: Detect intensity of individual blue components of surface.
Theresults arein 0-255 range.

Result: Returns current color sensor "blue" value.

Typeor Sensor

Addressable Note: This Rover sensor command is executed immediately.

Component:
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RV.COLORINPUT.GRAY

Command: RV.COLORINPUT.GRAY
Command RV.COLORINPUT.GRAY
Syntax:
Code Send ("READ RV.COLORINPUT.GRAY")
Sample: Get (G)
Range: 0-255
Describe: Detect grayness of surface.
Theresult willbein 0-255 range.
Result: Returns an interpolated "grayscale" value based on 0.3*red +
0.59*green +0.11*blue
0-black, 255 - white.
Typeor Sensor
Addressable Note: This Rover sensor command is executed immediately.
Component:
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RV Settings...
RV Settings Commands

Settings menu for Rover contains other commands that support RV commands such as
FORWARD or BACKWARD.

e RV Settings... CE Calculators TI-Nspire™ CX
. NORMAL FLOAT AUTO REAL RADIAN MP % 1 Actions N
— RV Settings - 3
:= 3 Define 2 Send'READ 2 TIME »
FESPEED 1 Drive RV 3 DISTANCE »
- SPEED 2: TIME 2 Read RV Sensors 4 UNITS/S
3: DISTANCE ki RV Settings 5 MIS
4:UNITS/S Read RV Path 6 REVS/S
- TIME 5:M/S S RV Calor 7 UNITS J
'SIEE\II%S 6 RV Setup 8 M >
: 7 RV Control 9 REVS
— DISTANCE 8:M 8 Send?g.gNNECT RV A DEGREES ]
9LREVS 9 Send "DISCONNECT RV" -

- UNIT/S )
2 Check 1 Send"SET -~ R

_ M/S i= 3 Define 2 Send'READ A DEGREES »
9TREVS 1 Drive RV B RADIANS  »
@: DEGREES 2 Read RV Sensors C GRADS
- R EV/S R:RADIANS 3 RV Sefings D XYLINE
B: GRADS 4 Read RV Path E LEFT
C: XYLINE 5 RV Color F RIGHT J
_ U N |TS D:LEFT 6 RV Setup G BRAKE >
E:RIGHT 7 RV Control H COAST >
F : BRAKE 8 Send"CONNECTRV" | CW ’
— M [@consT 9 send "DISCONNECT Rv" IS

- REVS

— DEGREES
— RADIANS
- GRADS
— XYLINE

- LEFT

- RIGHT

— BRAKE

— COAST

- W

- Ccw
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Read RV Path...
Reading WAYPOINT and PATH
Tracking the RV’s Path

In order to support analysis of the Rover during and after a run, the sketch will
automatically measure the following information for each Drive command:

e X Coordinate on virtual grid

e Y Coordinate on virtual grid

e Time in seconds that the current command has been executing.
e Distance in coordinate units for the path segment.

e Heading in degrees (absolute terms measured Counter Clockwise with the X-axis as
0 degrees.

e Revolutions by the wheel in executing the current command

e Command number, tracks the number of commands executed, begins with 0.

The Path values will be stored in lists, starting with the segments associated with the
earliest commands and going to the segments associated with the latest commands.

The drive command in progress, the WAYPOINT, will repeatedly update the last
element in the Path lists as the Rover progresses toward the last waypoint.

When a drive command is completed a new waypoint is initiated and the dimension of
the Path lists are incremented.

Note: This implies that when all the drive commands in the queue are completed
that another waypoint for the stopped state is automatically started. This is similar
to the initial position where the RV is stationary and counting time.

Max number of waypoints: 80
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RV Position and Path

e Ability to read X,Y coordinate, Heading, Time and Distance for each drive command
in execution.

e  Will store path history in lists for plotting and analysis

Note: Coordinate grid scale can be set by the user, default is 10cm per unit. The user
will have options to set the origin of the grid.

e Read RV Path... CE Calculators TI-Nspire™ CX
[NORMAL FLOAT AUTO REAL RADIAN MP X
— Send("READ 25 Co NN EENRSaReAY
INT XyTHORN B 22 RV WAYPONT M
1 DriveRV 3 RV.WAYPOINT.CMDNUM
- RVWAYPO' NT.XYTHDRN 2 RV 2 Read RV S¢4 RV.PATHLIST.X
3:R NHVPOINT CMDNUM 3 RV Settings 5 RV.PATHLIST.Y
- RV.WAYPOINT.PREV SRV PATHLIST. ¥ R oo 7 R pATHLIST A
. . RV, . 5 RV Color 7 RV.PATHLIST.HEADING
?S¥ Egmt%g;égglm 6 RVS:‘ZL 8 RV.PATHLIST.DISTANCE
-~ RV.WAYPOINT.CMDNUM  [pvimmbistisdne, | joie:nopeoees
9¢RV PATHLIST.REVS 9 S::d 'DISC
- RV PATHLIST X [NORMAL FLOAT AUTO REAL RADIAN MP
. . % 1 Actions. )l
s ;7 RVPATHLISTHEADING
= 4 J
- RVPATHLISTY 8TRV.PATHLIST.DISTANCE 1 gmréegr\}e 8 RV.PATHLIST.DISTANCE
9:RV.PATHLIST.REVS 2 Read RV S¢9 RV.PATHLIST.REVS
= RV.PATHLIST.TIME B RV AYPOINT % EREIRIEI S v AvEONTY
g:sg.ﬁg;};gm;.%m 5 RV Color ~ C RV.WAYPOINT.Y
—_ : . . 6 RV Setu D RV.WAYPOINT.TIME
RV.PATHLIST.HEADING D:RV.WAYPOINT.HEADING 7 RV cz::m E RV.WAYPOINT.HEADING
E:RV.WAYPOINT.DISTANCE 8 Send "CONIF_RV.WAYPOINT.DISTANCE
— RV.PATHLIST.DISTANCE [ERV. WAYPOINT.REVS ERERIEREEe G RV.WAYPOINT.REVS

— RV.PATHLIST.REVS

— RV.PATHLIST.CMDNUM
— RV.WAYPOINT.X

— RV.WAYPOINT.Y

— RV.WAYPOINT.TIME

— RV.WAYPOINT.HEADING
— RV.WAYPOINT.DISTANCE
— RV.WAYPOINT.REVS

See Also:
- RV.ETA
- RV.DONE
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RV.WAYPOINT.XYTHDRN

Command: RV.WAYPOINT.XYTHDRN

Command RV.WAYPOINT.XYTHDRN

Syntax:

Code Send ("READ RV.WAYPOINT.XYTHDRN")

Sample:

Example: Getting the distance traveled toward the current way-point from
the last way-point

Code Send ("READ RV.WAYPOINT.XYTHDRN")

Sample: Get (L7)
(L1) (5)->D

Range: N/A

Describe: READ RV.WAYPOINT.XYTHDRN - read the x-coord, y-coord, time,
heading, distance traveled, number of wheel revolutions,
command number of the current waypoint. Returns a list with all
these values as elements.

Result: Return list of current way-point X, Y coordinates, Time, Heading,
Distance, Revolutions, and command number.

Typeor Returns Data

Addressable

Component:

RV.WAYPOINT.PREV

Command: RV.WAYPOINT.PREV
Command RV.WAYPOINT.PREV
Syntax:
Code Send ("READ RV.WAYPOINT.PREV")
Sample:
Example: Getting the distance traveled during the previous way-point.
Code Send ("READ RV.WAYPOINT.PREV")
Sample: Get (L7)
(L) (5)->D
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Command: RV.WAYPOINT.PREV

Range: N/A

Describe: READ RV.WAYPOINT.PREV - read the x-coord, y-coord, time,
heading, distance traveled, number of wheel revolutions,
command number of the previous waypoint. Returns a list with all
these values as elements.

Result: Return list of the previous way-point X, Y coordinates, time,
heading, distance, revolutions, and command number.

Typeor Returns Data

Addressable

Component:

RV.WAYPOINT.CMDNUM

Command: RV.WAYPOINT.CMDNUM
Command RV.WAYPOINT.CMDNUM
Syntax:
Code Send ("READ RV.WAYPOINT.CMDNUM")
Sample:
Example: Program to determineif a drive command has completed without
referring to a specific command number.
Note: the Wait is intended to increase the probability of catching a
differencein the Command Number.
Code Send ("RV FORWARD 10")
SRl Send ("READ RV.WAYPOINT.CMDNUM")
Get (M)
M->N
While M=N
Send ("READ RV.WAYPOINT.CMDNUM")
Get (N)
End
Disp "Drive Command is completed"
Range: N/A
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Command: | RV.WAYPOINT.CMDNUM

Describe: READ RV.WAYPOINT.CMDNUM - returns the last command number
ofthe current waypoint.

Result: Returnsavalue of 0ifthe RV is currently "working" on acommand
and is either in motion, or running a STAY operation. Thiscommand
willreturn avalue of 1 when ALLqueued operations are completed,
nothingis remaining in the command queue, and the current
operation has completed (and immediately after CONNECT RV).

Typeor Returns Data
Addressable
Component:

See Also: RV.DONE

RV.PATHLIST.X

Command: RV.PATHLIST.X

Command RV.PATHLIST.X

Syntax:

Code Send ("READ RV.PATHLIST.X")

Samples:

Example: Program to plot the RV path on the graph screen

Code Plotl (xyLine, L;, Ly, ®,BLUE)

ST 22 Send ("READ RV.PATHLIST.X")
Get (L1)
Send ("READ RV.PATHLIST.Y")
Get (L2)
DispGraph

Range: N/A

Describe: READ RV.PATHLIST.X - returns a list of X values from the beginning
to and including the current Waypoint X value.

Result: Return list of X coordinates traversed since last RV.PATH CLEAR or
initial CONNECT RV.
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Command:

RV.PATHLIST.X

Typeor Returns Data
Addressable
Component:
RV.PATHLIST.Y
Command: RV.PATHLIST.Y
Command RV.PATHLIST.Y
Syntax:
Code Send ("READ RV.PATHLIST.Y")
Sample:
Example: Program to plot the RV path on the graph screen
Code Plotl (xyLine, Lj, Ly, =,BLUE)
Sl Send ("READ RV.PATHLIST.Y")
Get (L1)
Send ("READ RV.PATHLIST.X")
Get (L2)
DispGraph
Range: N/A
Describe: READ RV.PATHLIST.Y - returns a list of Y values from the beginning to
and including the current Waypoint Y value.
Result: Return list of Y coordinates traversed since last RV.PATH CLEAR or
initial CONNECT RV.
Typeor Returns Data
Addressable
Component:

RV.PATHLIST.TIME

Command: RV.PATHLIST.TIME

Command RV.PATHLIST.TIME

Syntax:

Code Send "READ RV.PATHLIST.TIME"
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Command: RV.PATHLIST.TIME

Sample:

Range: N/A

Describe: READ RV.PATHLIST.TIME - returns a list of the time in seconds from
thebeginning to and including the current Waypoint time value.

Result: Return list of cumulative travel times for each successive way-point.

Typeor Returns Data

Addressable

Component:

RV.PATHLIST.HEADING

Command: RV.PATHLIST.HEADING

Command RV.PATHLIST.HEADING

Syntax:

Code Send "READ RV.PATHLIST.HEADING"

Sample:

Range: N/A

Describe: READ RV.PATHLIST.HEADING -returns a list of the headings from
the beginningto and including the current Waypoint heading value.

Result: Return list of cumulative angular headings taken.

Typeor Returns Data

Addressable

Component:

RV.PATHLIST.DISTANCE

Command: RV.PATHLIST.DISTANCE

Command RV.PATHLIST.DISTANCE

Syntax:

Example: Getting the cumulative distance traveled since the beginning of a
journey by the RV

Code Send "READ RV.PATHLIST.DISTANCE"
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Command: RV.PATHLIST.DISTANCE

Sample: Get (Ly)
sum (Lq)

Range: N/A

Describe: READ RV.PATHLIST.DISTANCE - returns a list of the distances
traveled from the beginning to and including the current Waypoint
distance value.

Result: Return list of cumulative distances traveled.

Typeor Returns Data

Addressable

Component:

RV.PATHLIST.REVS

Command: RV.PATHLIST.REVS

Command RV.PATHLIST.REVS

Syntax:

Code Send "READ RV.PATHLIST.REVS"

Sample:

Range: N/A

Describe: READ RV.PATHLIST.REVS - returns a list of the number of revolutions
traveled from the beginning to and including the current Waypoint
revolutions value.

Result: Return list of wheel revolutions traveled.

Typeor Returns Data

Addressable

Component:

RV.PATHLIST.CMDNUM

Command: RV.PATHLIST.CMDNUM

Command RV.PATHLIST.CMDNUM

Syntax:
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Command:

RV.PATHLIST.CMDNUM

Code
Sample:

Send "READ RV.PATHLIST.CMDNUM"

Range:

N/A

Describe:

READ RV.PATHLIST.CMDNUM -returns a list of command numbers
for the path

Result:

Return list of commands used to travel to the current way-point
entry.

0- Start of Way-points (if first action is a STAY, then no START is
given, but a STAY willbe shown instead.)

1-Travel forward

2 -Travel backward

3 - Left spin motion
4-Right spin motion
5 - Left turn motion
6 - Right turn motion

7 - Stay (no motion) the time the RV stays at the current position is
given in the TIME list.

8-RVis currently in motion on this way-point traversal.

Typeor
Addressable

Component:

Returns Data

RV.WAYPOINT.X

Command: RV.WAYPOINT.X

Command RV.WAYPOINT.X

Syntax:

Code Send ("READ RV.WAYPOINT.X")

Samples:

Range: N/A

Describe: READ RV.WAYPOINT.X - returns x coordinate of current waypoint.
Result: Return current way-point X coordinate.

Typeor Returns Data

Addressable
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Command:

RV.WAYPOINT.X

Component:

RV.WAYPOINT.Y

Command: | RV.WAYPOINT.Y

Command RV.WAYPOINT.Y

Syntax:

Code Send ("READ RV.WAYPOINT.Y")
Samples:

Range: N/A

Describe: READ RV.WAYPOINT.Y - returns x coordinate of current waypoint.
Result: Return current way-point Y coordinate.
Typeor Returns Data

Addressable

Component:

RV.WAYPOINT.TIME

Command: RV.WAYPOINT.TIME

Command RV.WAYPOINT.TIME

Syntax:

Code Send ("READ RV.WAYPOINT.TIME")

Sample:

Range: N/A

Describe: READ RV.WAYPOINT.TIME - returns time spent traveling from
previous to current waypoint

Result: Return total cumulative way-point travel time value in seconds.

Typeor Returns Data

Addressable

Component:

Tl-Innovator™ Rover Commands Version 1.5

171



RV.WAYPOINT.HEADING

Command: RV.WAYPOINT.HEADING

Command RV.WAYPOINT.HEADING

Syntax:

Code Send ("READ RV.WAYPOINT.HEADING")

Sample:

Range: N/A

Describe: READ RV.WAYPOINT.HEADING - returns absolute heading of
current waypoint

Result: Return current absolute heading in degrees. ( +h =counter-
clockwise, -h = clockwise.)

Typeor Returns Data

Addressable

Component:

RV.WAYPOINT.DISTANCE

Command: RV.WAYPOINT.DISTANCE

Command RV.WAYPOINT.DISTANCE

Syntax:

Code Send ("READ RV.WAYPOINT.DISTANCE")

Sample:

Range: N/A

Describe: READ RV.WAYPOINT.DISTANCE - returns distance traveled between
previous and current waypoint

Result: Return cumulative total distance traveled in meters.

Typeor Returns Data

Addressable

Component:
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RV.WAYPOINT.REVS

Command: RV.WAYPOINT.REVS

Command RV.WAYPOINT.REVS

Syntax:

Code Send ("READ RV.WAYPOINT.REVS")

Sample:

Range: N/A

Describe: READ RV.WAYPOINT.REVS - returns number of revolutions needed

to travel between previous and current waypoint

Result: Return totalrevolutions of the wheels performed to travel the
cumulative distance to the current way-point.

Typeor Returns Data
Addressable
Component:
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RV Color...

Send("SET Commands

RGB LED on Rover - This supports the same commands and parameters as the RGB
LED on the TI-Innovator™ Hub.

e RV Color... CE Calculators TI-Nspire™ CX
Send("SET B a2 senarEnD .
- RV.COLOR Rv: CoLon.eD  PiRews '
o e S )
— RV.COLOR.RED o ) VCobor '
§em
- RV.COLOR.GREEN & Send-CONECT3 RV COLORBLUE .
9 Send "DISCONNECT RV"
— RV.COLOR.BLUE
RV.COLOR
Command: RV.COLOR
Command RV.COLOR
Syntax:
Code Send "SET RV.COLOR
Sample:
[SET] RV.COLOR rr gg bb [[BLINK] b [[TIME]
s.ss]]
Range: N/A
Describe: Set the RGB color to be displayed on the Rover's RGB LED.
Same syntax as for all RGB LED operations with COLOR, etc.
Result: Return the current RGB color, as a three-element list, that is being
displayed on the Rover's RGB LED
Typeor Control
Addressable Note: This Rover control command is sent and executed in a queue.
Component:
RV.COLOR.RED
Command: RV.COLOR.RED
Command RV.COLOR.RED
Syntax:
Code Send "SET RV.COLOR.RED
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Command: RV.COLOR.RED

Sample:
[SET] RV.COLOR.RED rr [[BLINK] b [[TIME]
s.ss]]

Range: N/A

Describe:

Result: Set the RED color to be displayed on the Rover's RGB LED.

Typeor Control

Addressable Note: This Rover controlcommand is sent and executed in a queue.

Component:

RV.COLOR.GREEN

Command: RV.COLOR.GREEN

Command RV.COLOR.GREEN

Syntax:

Code Send "SET RV.COLOR.GREEN

Sample:
[SET] RV.COLOR.GREEN gg [[BLINK] b [[TIME]
s.ss]]

Range: N/A

Describe:

Result: Set the GREEN color to be displayed on the Rover's RGB LED.

Typeor Control

Addressable Note: This Rover controlcommand is sent and executed in a queue.

Component:

RV.COLOR.BLUE

Command: RV.COLOR.BLUE

Command RV.COLOR.BLUE

Syntax:
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Command:

RV.COLOR.BLUE

Code Send "SET RV.COLOR.BLUE

Sample:
[SET] RV.COLOR.BLUE bb [[BLINK] b [[TIME]
s.ss]]

Range: N/A

Describe:

Result: Set the BLUE color to be displayed on the Rover's RGB LED.

Typeor Control

Addressable Note: This Rover control command is sent and executed in a queue.

Component:
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RV Setup...

"
Send("SET Commands
e RV Setup... CE Calculators TI-Nspire™ CX
[NORMAL FLOAT AUTO REAL RADIAN MP
—  Send("SET B3t senaseT
Send("SET] i= 3 Define 2 Send 'READ »
HRV.POSITION 1 Drive RV » »
— RV.POSITION :RV. GYRO 2 ResdRVSensors >
#RV.GRID.ORIGIN 3 RV Settings »
:RV.GRID.M/UNIT 4 Read RV Path
- RV.GYRO :RV.PATH CLEAR 5 Rf/aCulor ° 2 RV.GYRO
MARK )6 RV Setup 3 RV.GRID.ORIGIN
7 RV Control 4 RV.GRID.M/UNIT

— RV.GRID.ORIGIN
— RV.GRID.M/UNIT
— RV.PATH CLEAR
- RV MARK

8 Send"CONNECTRV S RV.PATH CLEAR
9 Send "DISCONNECT 6 RV MARK

RV.POSITION

Command: RV.POSITION

Command RV.POSITION

Syntax:

Code Send "SET RV.POSITION"
Sample:

[SET] RV.POSITION XXX YVV
[hhh [ [DEGREES] |RADIANS |GRADIANS] ]

Range: N/A

Describe: Setsthe coordinate position and optionally the heading of the
Rover on the virtual grid.

Result: Rover configuration is updated.
Typeor Setting
Addressable
Component:
RV.GYRO

Command: RV.GYRO

Command RV.GYRO

Syntax:

Code Send "SET RV.GYRO"
Sample:
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Command: RV.GYRO

Range: N/A

Describe: Sets the on-board Gyroscope.
Result:

Typeor Control (for Gyroscope)
Addressable

Component:

RV.GRID.ORIGIN

Command: RV.GRID.ORIGIN

Command RV.GRID.ORIGIN

Syntax:

Code Send "SET RV.GRID.ORIGIN"
Sample:

[SET} RV.GRID.ORIGIN

Range: N/A

Describe: Sets RV as being at current grid origin point of (0,0). The "heading" is
set to 0.0resulting in the current position of the RV now set to
pointing down a virtual x-axis toward positive x values.

Result:

Typeor Setting
Addressable
Component:

RV.GRID.M/UNIT

Command: | RV.GRID.M/UNIT

Command RV.GRID.M/UNIT

Syntax:

Code Send "SET RV.GRID.M/UNIT"
Sample:

[SET] RV.GRID.M/UNIT nnn
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Command: | RV.GRID.M/UNIT

Range: N/A

Describe: Set the size of a "grid unit" on the virtual grid. Default is 10 units per
meter (100 mm / 10 cm per unit grid). A value of 5 means 5 units per
meter or 200 mm /20 cm per unit grid). A value of 20 means 20 units
per meter, or 50 mm /5cm per unit grid.

Result:

Typeor Setting

Addressable

Component:

RV.PATH CLEAR

Command: RV.PATH CLEAR

Command RV.PATH CLEAR

Syntax:

Code Send "SET RV.PATH CLEAR"

Sample:
[SET] RV.PATH CLEAR

Range: N/A

Describe: Clears any pre-existing path / waypoint information.
Recommended before doing a sequence of movement operations
where waypoint / path-list information is desired.

Result:

Typeor Setting

Addressable

Component:

RV MARK

Command: | RV MARK

Command RV MARK

Syntax:

Code Send "SET RV MARK"

Sample:

[SET] RV MARK [[TIME] s.ss]
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Command: RV MARK

Range: N/A

Describe: Enable RV to make a "mark" with a pen at the specified time interval
(default is 1 second if not specified).

Atimevalue of 0.0 turns OFF marking.
Marking ONLY happens if the Rover is moving in a forward direction.

Result:

Typeor Setting (for Rover)
Addressable
Component:
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RV Control...
SEND(" Commands

Wheel commands and other commands relevant for learning foundations of the Rover

vehicle.
e RV Control ... CE Calculators TI-Nspire™ CX
~ Send(" A
i= 3 Define 2 Send "READ >
— SET RV.MOTORS > Ress v NS
3 RV Settin2 SET RV.MOTOR.L
- SETRV.MOTOR.L 5 R Color 4 SETRYENCODERSGYRO0
6 RV Setup5 READ RV.ENCODERSGYRO
— SET RV.MOTOR.R 3:RERD RV.ETA X St RERD RV0ONE
9 Send'DI$8 READ RV.ETA
— SET RV.ENCODERSGYRO 0O
— READ RV.ENCODERSGYRO
— READ RV.GYRO
— READ RV.DONE
— READRV.ETA
SET RV.MOTORS
Command: | SET RV.MOTORS
Command SET RV.MOTORS
Syntax:
Code Send "SET RV.MOTORS"
Sample:
[SET] RV.MOTORS [LEFT][CW|CCW]
<pwm value |BRAKE | COAST>
[RIGHT] [CW|CCW]
<pwm value|BRAKE | COAST>
[DISTANCE ddd [M| [UNITS] |REV|EFT]]
| [TIME s.ss]
Range: N/A
Describe: Set left or right or both motor PWM values. Negative values imply
CCW and Positive values imply CW. Left CW=backward motion. Left
ccw=forward motion. Right CW=forward motion, Right
CCW=backward motion. PWM values may be numeric from -255to
4255, or keywords "COAST" or "BRAKE". Value of O is stop (coast).
Use of the DISTANCE option is only available if the RV is connected
with all sensors. CONNECT RV MOTORS means no sensors are
available to measure distance, so the DISTANCE option is an error in
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Command:

SET RV.MOTORS

thisinstance.

Result: Both the LEFT and RIGHT motor, managed as a single object for
direct control (advanced) use.

Typeor Control

Addressable Note: This Rover controlcommand is sent and executed in a queue.

Component:

SET RV.MOTOR.L

Command: SET RV.MOTOR.L

Command SET RV.MOTOR.L

Syntax:

Code Send "SET RV.MOTOR.L"

Sample: [SET] RV.MOTOR.L [CW|CCW] <+/-pwm
value | BRAKE | COAST>
[TIME s.ss] | [DISTANCE ddd
[[UNITS] |M|REV|FT] ]

Range: N/A

Describe: Set left motor direct PWM value. CCW =forward, CW =backward,
pwm value negative =forward, positive = backward. TIME option
available in allmodes, DISTANCE option available only when RV is
fully connected (not the RV MOTORS option).

Result: Left wheel motor and controlfor direct control (advanced) use.

Typeor Control

Addressable

Component:

Note: This Rover control command is sent and executed in a queue.

SET RV.MOTOR.R

Command: SET RV.MOTOR.R

Command SET RV.MOTOR.R

Syntax:

Code Send "SET RV.MOTOR.R"
Sample:

[SET] RV.MOTOR.R [CW|CCW] <+/-pwm
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Command: | SET RV.MOTOR.R
value | BRAKE | COAST>
[TIME s.ss] | [DISTANCE ddd
[[UNITS] IM|IREVI|FT]]

Range: N/A

Describe: Set right motor direct PWM value. CW =forward, CCW = backward,
pwm value positive = forward, negative = backward. TIME option
available in allmodes, DISTANCE option available only when RV is
fully connected (not the RV MOTORS option).

Result: Right wheel motor and controlfor direct control (advanced) use.

Typeor Control

Addressable Note: This Rover controlcommand is sent and executed in a queue.

Component:

SET RV.ENCODERSGYRO 0

Command: | SET RV.ENCODERSGYRO 0

Command SET RV.ENCODERSGYRO 0

Syntax:

Code Send "SET RV.ENCODERSGYRO Q0"

Sample:

Range: N/A

Describe: Reset the left and right encoder, coupled with the gyro and
operating time information.

Result:

Typeor Control

Addressable Note: This Rover controlcommand is sent and executed in a queue.

Component:

READ RV.ENCODERSGYRO

Command: READ RV.ENCODERSGYRO
Command READ RV.ENCODERSGYRO
Syntax:
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Command: READ RV.ENCODERSGYRO

Code Send "READ RV.ENCODERSGYRO"

Sample:

Range: N/A

Describe: The left and right encoder, coupled with the gyro and operating
time information.

Result: List of values of current left and right encoder, coupled with gyro
and operating time information

Typeor Control

Addressable Note: This Rover READ command is executed immediately.

Component:

READ RV.GYRO

Command: | READ RV.GYRO
Command READ RV.GYRO
Syntax:
Code Send "READ RV.GYRO"
Sample:
READ RV.GYRO [ [DEGREES] |RADIANS|GRADIANS]
Range: N/A
Describe: The gyroscope s used to maintain the heading of Rover while it’s in
motion. It can also be used to measure the change in angle during
turns.
The gyroscopeis ready to use after the CONNECT RV command is
processed.
The GYRO object shall be usable even when the RVis not in motion.
Result: Returns current gyro sensor angular deviation from 0.0, reading
partially drift-offset compensated.
Typeor Control
Addressable Note: This Rover READ command is executed immediately.
Component:
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READ RV.DONE

Command: READ RV.DONE

Command READ RV.DONE
Syntax:
Code Send ("READ RV.DONE")
Sample:
Example: RV.DONE as an alias for RV.WAYPOINT.CMDNUM
Code For n,1,16
e Send "RV FORWARD 0.1"
Send "RV LEFT"
EndFor

@ Wait for Rover to finish driving
Send "READ RV.DONE"

Get d

While d=0

Send "READ RV.DONE"

Get d

Wait 0.1

EndWhile

Send "READ RV.PATHLIST"

Get L

Range: N/A

Describe: RV.DONE as an alias for RV.WAYPOINT.CMDNUM

To improve usability a new state variable was created called
RV.DONE. This is an alias of RV.WAYPOINT.CMDNUM.

Result:

Typeor Returns Data
Addressable
Component:

See Also: RV.WAYPOINT.CMDNUM
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READ RV.ETA

Command: READ RV.ETA

Command READ READ RV.ETA

Syntax:

Code Send ("READ RV.ETA")

Sample:

Example: The code sample below returns the estimated time to drive to
coordinate (4,4)

Code Send "RV TO XY 4 4"

sl Send "READ RV.ETA"
Get eta
Disp eta
Note: This value will not be exact. It willdepend on the surface for
one, but it willbe a close enough estimate for the expected
applications.
Thevalue will be time in seconds with a minimum unit of 100 ms.

Example If a different READ command is issued, the value of the variable is
overwritten with the information that was requested.

Code Send "RV TO XY 3 4"

e Send "READ BRIGHTNESS"
Get eta
Note: eta - will contain the value of the BRIGHTNESS sensor, not the
RV.ETA variable

Range: N/A

Describe: Calculate the estimated time to complete each Rover command.

Result:

Typeor Returns Data

Addressable

Component:
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Sample program:

Set RGB to red while moving forward, green when turning.

Code
Sample:

For n, 1, 4

Send "RV FORWARD"
Send "READ RV.ETA"
Get eta

Send "SET COLOR 255 0
Wait eta

Send "RV LEFT"

Send "READ RV.ETA"
Get eta

Send "SET COLOR 0 255
Wait eta

EndFor

on
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Send "CONNECT RV"
SEND("CONNECT RV") Commands
CONNECT RV - initializes the hardware connections.

e Connects RV and inputs and outputs built into the RV.
e Resets the Path and the Grid Origin.
e Sets the units per meter to default value.

e Send("CONNECT RV") CE Calculators TI-Nspire™ CX

NORHAL FLOAT AUTO REAL RADIAN HP )
[EDIT MENU: [a1phal [£51 > Cheek 1 Send"SET
PROGRAM: P i= 3 Define 2 Send "READ ,
:Send("CONNECT RV") 1 Drive RV » >

2 Read RV Sensors

3 RV Settings ,

4 Read RV Path

5 RV Color )

6 RV Setup ¥:CT-Output

7 RV Control »:CT-Input

R _Send "CONNECT RV"

9 Send "DISCONNECT RV"

% 1 Actions

CONNECT RV

Command: CONNECT RV

Command CONNECT RV [MOTORS]
Syntax:

Code Send "CONNECT RV"
Sample:

Send "CONNECT RV MOTORS"

Range: N/A

Describe: The "CONNECT RV" command configures the TI-Innovator™ Hub
software to work with the TI-innovator™ Rover.

It establishes the connections to the various devices on the Rover —
two motors, two encoders, one gyroscope, one RGB LED and one
color sensor. It also clears the various counters and sensor values.
The optional ‘'MOTORS’ parameter configures only the motors and
allows direct control of motors without the additional peripherals.

Result: Connects the Rover Vehicle to the Tl-Innovator™ Hub.

This establishes connections with the motor driver, color sensor,
gyroscope, ultrasonic ranger, and RGB LED.

The Rover is now ready to be programmed

Typeor Allcomponents of the Rover - two motors, two encoders, one
Addressable gyroscope, one RGB LED and one color sensor.
Component:
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Send "DISCONNECT RV"
SEND("DISCONNECT RV") Commands

DISCONNECT RV

- disconnects all the hardware peripherals from the Hub.

Format: Send("DISCONNECT RV")

e Send("DISCO

DISCONNECT RV

NNECT RV") CE Calculators TI-Nspire™ CX

NORFAL FLOAT AUTO REAL RADIAN MP
[EDIT MENU: [a.lphal [£5]
PROGRAM: P
:Send("DISCONNECT RV") 1 Drive RV
2 Read RV Sensors
3 RV Seftings
4 Read RV Path
5 RV Color
6 RV Setup
7 RV Control
8 Send "CONNECT RV*

4 1 Actions

2 Check 1 Send'SET
i= 3 Define 2 Send 'READ

» »
»

)
¥CT-Output
»CT-Input

o send-oisconnect v I

Command: DISCONNECT RV
Command DISCONNECTRV
Syntax:
Code Send "DISCONNECT RV"
Sample:
DISCONNECT RV
Range: N/A
Describe: The "DISCONNECT RV" command removes the logical connections
between the TI-Innovator™ Hub and the TI-Innovator™ Rover.
It also clears the counters and sensor values. It allows the use of
the breadboard port of the TI-Innovator™ Hub with other devices.
Result: TheTl-Innovator™ Hub is now logically disconnected from the TI-
Innovator™ Rover
Typeor N/A
Addressable
Component:
TI-RGB Array Commands
Prerequisite: Use the Send "Connect RGB" Command First

The "CONNECT RGB" command needs to be used first when using the TI-RGB Array.
The "CONNECT RGB" command configures the Tl-Innovator™ Hub software to work

with the TI-RGB

Array.
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It establishes the connections to the various led binary slots on the TI-RGB Array — 0
through 15 RGB LED. It also clears the various counters and sensor values.

For additional commands see: education.ti.com/eguide

CONNECT RGB

Command: CONNECT RGB

Command CONNECT RGB

Syntax:

Code Send "CONNECT RGB"

Sample:

Range: N/A

Describe: The "CONNECT RGB" command configures the TI-Innovator™ Hub

software to work with the TI-RGB Array.

Result: Connectsthe TI-RGB Array to the TI-Innovator™ Hub.
The TI-RGB Array is now ready to be programmed

Typeor Allcomponents of the TI-RGB Array.
Addressable See Also: Commands to use with TI-RGB Array
Component:

Command: CONNECT RGB AS LAMP

Command CONNECT RGB AS LAMP

Syntax:

Code Send "CONNECT RGB AS LAMP"

Sample:

Range: N/A

Describe: Thiscommand will enable the “high brightness” mode of the TI-RGB

Array as long as an external power source (like the USB battery) is
connected to the PWR port.

Note: “AS LAMP” willneed to be typed in.

Result: The TI-RGB Array is now configured to be in high-brightness mode.
If the external power is not connected, the “AS LAMP” has no effect
—i.e. the brightness willbe at the default level. Also note, an error
willbe indicated by a beep tone.

Typeor Allcomponents of the TI-RGB Array.
Addressable | see Also: Commands to use with TI-RGB Array
Component:
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SET RGB

Command: | SETRGBnrgbh

Command SETRGBnrgh

Syntax: SETRGB eval(n)rgb

Code Send "SET RGB 1 255 0 255"

Sample:

Range: 0-15for 'n', 0-255for r,g,b

Describe: The SETRGB command controls the brightness and color of each

RGB LED in the TI-RGB Array

Result: The specific LED lights up with the specified color

Typeor Allcomponents of the TI-RGB Array
Addressable See Also: Commands to use with TI-RGB Array
Component: | goq Also: SETRGB ALL

SETRGB [n1n2n3..]rgb

Command: | SETRGB[n1n2n3..]rgh

Command SETRGB [n1n2n3..]rgb

Syntax:

Range: A max of 16 LEDs can be specified.

Code SET RGB [1 3 5 7] 200 0 200
Sample: Sets LEDs #1, 3, 5& 7to purple (red + blue).

Note: If using eval() with a variable for the LED number, make sure
there’sa preceding space before the ‘eval()’.

SET RGB [ eval (i) eval(i+l) ] 255 0 255
Describe: Set the LEDs specified by their numbers to the specified color.
Result:
Typeor Allcomponents of the TI-RGB Array.
Addressable
Component:
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SET RGB PATTERN nnnnrgb

Command: | SET RGB PATTERN nnnnrgb

Command SET RGB PATTERN nnnnrgh

Syntax: nnnn—can be a decimal or a hexadecimal number.

Range: nnnn —0to 65535

Code SET RGB PATTERN 100 255 0 255

Sample: Display the number 100in binary form on the RGB array and set the

color of the LEDs to purple.
SET RGB PATTERN 0X100 255 0 0

Display the hexadecimal number 100 (equal to 256 in decimal) in
binary form on the RGB array and set the color of the LEDs to red.

Describe: Display the pattern indicated by the number using the specified
color.
Result:
Typeor Allcomponents of the TI-RGB Array.
Addressable
Component:
SET RGB ALL

Command: SETRGB ALLrgb

Command SETRGB ALLrgb

Syntax:

Code SET RGB ALL 255 0 255
Sample:

SET RGB ALL 255 0 O

SET RGB ALL eval (R) eval (G) eval (B)

SET RGB ALL 0 0 O

Range:

Describe: To controlallthe LEDs in a single command use: SETRGB ALLr g b
Result: Controlall LEDs in a single command

Typeor Allcomponents of the TI-RGB Array

Addressable

Component:
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READ RGB

Command: READ RGB

Command Send "READ RGB"

Syntax:

Code Send "READ RGB"

Sample: Get c

Range:

Describe: Returnsthevalue of the current consumed by the TI-RGB Array in
mA

Result:

Typeor Allcomponents of the TI-RGB Array

Addressable See Also: New Commands to use with TI-RGB Array

Component:
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