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Rover from the top

Calculator holder posts.
i i E or CX side. -
Lift and twist to CE or CX side Battery indicator

,

Red-Green-Blue
(RGB) Color LED

Marker holder

(Expo Fine and
Ultra Fine sizes)

JOAOY JojeAouu]-1L

|||||

Battery Charge
with USB micro On/Off Switch
to wall adapter. ]
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Turn Rover Over

What do you
see?
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Sensors on Rover

Motors to turn
the wheels

Color sensor to
detect different

Ranger to colors

measure distance
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TI-Rover orientation and virtual grid

270°

;

Rover programs set the initial position as the origin and the heading
as 0 degrees measured from the x-axis.

Note: The Rover tracks its position on a virtual coordinate grid with a unit value of 10

cm. The coordinate grid position applies to the to_xy(x,y), to_polar(r,theta_degrees)
and to_angle(angle, “unit”) functions on the Rover Drive menu. The virtual grid also

applies to Path menu functions.
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Connecting Rover to your calculator

3| Make sure that your Rover is
switched on and

on floor ready to roll before
running the program.

BBBBBBBBBBBBB

1 2

Plug B side into Plug A side into
USB B port of port on calculator
the Rover Hub. the Rover Hub.

|

Unit-to-unit cable
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Creating a new TI-Nspire document

1

AP TExas INSTRUMENTS T|-72Spire X II
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Press the [home/on] key to
display the home screen.

Note: If you have a
document open, pressing
the [home/on] key
repeatedly toggles between
the home screen and the
document.

(&)

Scratchpad Documents
A Calculate New
B Graph 2

::. N EH Gl -.

Use arrow keys and [enter] or
Press [1] to select 1 New document.

Doc RAD D X

Press menu

A

See next slide for steps to add
a program.
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Creating a Rover Program

1

Al 1.1 g

raD [I] X

Press menu

[N

Press [menu] to bring up a menu
of applications to add to the page.

Note: You can also add a new page
to the document by pressing
[ctir] [doc] +page.

5
2l 1.1 |8 *Doc rap [I] X
@ *rover.py 1/4

I

You begin at a blank edit
screen.

Press down arrow repeatedly
then press [enter] or
press [A] to select Add Python.

Select 1: New by
pressing [enter] or [1]

2 3 4
T Add Calculator T Add Calculator
& 2 Add Graphs 2 Add Graphs
3 Add Geometry 3 Add Geometry
B 4 Add Lists & Spreadsheet B 4 Add Lists & Spreadsheet New
) 5 Add Data & Statistics D 5 Add Data & Statistics Name: |rove|1 I
K 6 Add Notes 6 Add Notes Type: IElam Program | » |
1) 7 Add Vernier DataQuest™ [2) 7 Add Vernier DataQuest™ ' =
& 8 Add Widget & 8 Add Widget OK Cancel
3 9 Add Program Editor » 3 9 Add Program Editor »
A AddPython 53 A Add Python .
2 Open...
3 Shell

Enter your program name
and press [enter].

- an Dac
forward(distance)

1
8 2 backward(distance)
3 left(angle_degrees)
4 right(angle_degrees)
S Drive with Options »tti_rover as rv
6 stop() »
7 stop_clear()
8 resume()
6 7 9 stay(time) @ *rover.py 3/5
A to_xy(x,y) import ti_rover as rv
v |rv.forward(3)
% 1 Actions KKk’ *Doc rao [I] X
D 2 Rup ’ 12| |ED *rover.py 2/4
B2 3 Edit 4 import ti_rover as rv
1. 4 Built-ins 4
Lo M
D 6 Random 5 D = .
= ; rive
; ; E E't’;“b 3 Inputs ’ A | Press [menu] then [9] Tl Rover [2]
9 TIRover |4 Outputs i Drive [1] forward() to paste to the edit
— 5 Path » ' i i
& A More Modules o ¢ oo : line. Type a value for units to drive.
var B Variables 7 Commands » Right arrow to the end of the line

and press [enter] to complete the

Press [menu] then [9] TI
Rover [1] Import ti_rover.

Importing the ti_rover module
is required at the beginning of
every Rover program.

statement.
Press [ctrl] [R] to run the program
from a Python shell on the next page.
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Running a Rover Program

1
«EER» *Doc rap [I] X
@ *rover.py 3/5
import ti_rover as rv
rv.forward(3)

Press [ctrl] [R] to run the program
from a Python shell on the next page.

Note: [ctrl] [R] also checks syntax and
stores program changes. [ctrl] [B] is
another option for checking syntax
and storing. * before the program
name indicates that changes have not
been stored.

Before running the program

make sure that

- Rover is connected to the calculator
- Rover is switched on

- Rover is on a flat surface ready to roll

2
(1.0 12 |3 *Doc rap [G X
(3 Python Shell 33

>>>#Running drive.py
>>>from drive import *
>>>|

Your program runs in a Python
shell.

You can re-run the program from
the shell by pressing [ctrl] [R]

again.
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>>>#Running drive.py
>>>from drive import *
>>>|

1 2
(1.0 12 3 *Doc rap [G X 1.0 *Doc rap [I] X
(A Python Shell 33 @ *rover.py 3/5

import ti_rover as rv
rv.forward(3)

Editing a Rover Program

el 1.1 m *Doc rap [@] X
@ drive.py 273
import ti_rover as rv

rv.forward@3)

4
1.1 m *Doc RAD @ X
@ *drive.py 23
import ti_rover as rv
rv.forward()

Press [ctrl] left to go back to your
Python editor page.

5
1.1 [ 1.2 *Doc Rap 3] X
@ *drive.py 3/4
import ti_rover as rv
rv.forward(5)

Use the arrow keys to position
the cursor to change the value of
the forward distance.

6

(1. [ 1.2 |3 *Doc rap [@ X
ython She

@ Python Shell 5/5

>>>#Running drive.py
>>>from drive import *
>>>#Running drive.py
>>>from drive import *
>>>|

N

Press [ctrl] [R] to run the
program again from a
Python shell on the next

page.

Press [del] to
backspace over the 3.

Type in a new value for distance,
right arrow to the end of the line,
then [enter] to move to the next
line.
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Saving a TI-Nspire document file

*Doc rap @] X

Documents

*Doc

Documents

File
Edit

View

Insert

Page Layout
Refresh Libraries
Settings & Status »
& 8 Login...

i 9 Press—to-Test »

»
»
»
4
»

oo @@ m
~N OB W N B

Press [doc] then select 1 File
from the menu by pressing
[enter] or [1].

E1 1 New Document

It (Ctrl+N)
# 2 2 OpenDocument (Ctrl+O)

8 3 3 Close (Cr+w)
L4 save  (CulS)|
[H5 5 SaveAs...
C 6 6 Send

7 7 View copyright information
£ 8 Login...

i 9 Press-to-Test »

3

Folder where file
will be saved.

Save As...

Save In:| My Documents

Name

Ij Coding Music Teacher P...
[ Examples

Ij microbit

File Name: |ﬁb&h&i§dﬁ

=
Type Size
Folder =
|
Folder
Folder -
Save  Cancel

Select 4 Save or 5 Save As...
from the menu.

Type in your file name

using alpha and

numeric characters.

Note: The name must

begin with an alpha
character.

4 /
Save As...

Save In:| My Documents | Sh |
Name Type Size

|j Coding Music Teacher P... Folder ﬁ
3 Examples Folder

[ microbit Folder o

File Name: Imyexample

Save Cancel

Press [enter] to save the file to the
folder indicated above.

To change the folder press the
[UP] arrow key and then use
arrows and [enter] to select a
folder before pressing [enter] to
save the file.

Press [esc] to cancel the save
dialogue.

You can use [ctrl] [S] as a shortcut
to save the TI-Nspire document file.
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Copying and Pasting a Block of Code

rap [I] X

A *drivesquare.py 4/4
import ti_rover as rv

rv.forward(5)

rv.right(S0)

a1 g *Doc

Use arrow keys to move the
cursor to the beginning of row
below the section of code that you
want to copy.

@ *drivesquare.py 4/4

2
A 1.1 g *Doc rap [I] X
@ *drivesquare.py 2/6
import ti_rover as rv
fv.forward(5)
rv.right(S0)

import ti_rover as rv
rv.forward(S)
rv.right(80)

Press and hold [shift] then press
UP arrow repeatedly to highlight
the rows to be copied. Press
[ctrl] [C] to copy the highlighted
code.

Use arrow keys to
move the cursor to the
location that you want
to paste from.

@ *drivesquare.py 6/7

import ti_rover as rv

rv.forward(5)
rv.right(80)
rv.forward(5)
rv.right(30)

Press [ctrl] [V] to
paste.

You can paste
repeatedly.
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Opening an existing TI-Nspire document file

=

CAPS sto - (\ ear

n---

<<<<<

HOEEEEOEEE)

HOHOOMOMM®E)

WEOEEEEEEE
EajEa] < | - ] - [e.

Press the [home/on] key to
display the home screen.

Gl

Scratchpad Documents
1 New
2 Browse

4 Current
5 Settings...

Use arrow keys and [enter] or
Press [2] to select 2 Browse files.

Watch out for Rover CXII Py @
Name A Size
[ My Documents m‘
[ Coding Music Teacher Prep Py 852K
R Watch out for Rover CXIl Py 7l
i, Name 4 Size
[ microb L1 rrwrome o L
3 Mood [ Mood Ring Teacher Prep Py 2.0M
o mytie BT MyLio - B Watch out... Py rao [l X
5 mywic I MyWidgetl 1 rover.py 19

— [ on-Ramp|import ti_rover as rv

>
I PyLib |y forward_time(s)
[ Rover Ma

i

O watch outf X8

Use arrow keys and [enter] to
select a folder and a file.

Note: Pressing the [home/on] key
repeatedly toggles between the
home screen and the current
document.

TeExAs
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Copying a Python Program

@ drive.py saved successfully

import ti_rover as rv
rv.forward(5)

Run

Edit
Built-ins
Math
Random
Tl PlotLib
Tl Hub
Tl Rover

1 New...

2 Open...

4 Rename...

5 Close

6 Settings...

7 Install as Python module

»
»

More Modules »

var B Variables

»

Press [ctrl] [B] to compile and
save your program.

Note: You will not be able to copy
the program if you have made
changes since using [ctrl] [R] or
[ctrl] [B].

Press [menu] [1] Actions
[3] Create Copy...

[ drive.py saved successfully

importti rover as rv
rv.forw: Create Copy

Name:

OK Cancel

@ drive.py saved successfully

Type in your new
program name. Press
[enter] to complete the
dialogue.

The new program is
inserted on the page
after the original page,
in this case page 1.2.

import ti rover as rv
rv.forwi Create Copy

Name:

OK Cancel

[ drivesquare.py 13

jmport ti_rover as rv

rv.forward(5)
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»

Entry and Edit Tips

Use number key shortcuts or arrow
keys and [enter] to select from menus

Use [esc] to back out of a menu or a
dialogue.

Use [enter] to complete a dialogue.

Use [tab] to move to the next input when
entering a function

Use arrow keys to move the cursor
around the screen

Use [del] as a destructive backspace

Use [ctrl] [enter] to complete a statement
and move to the next line

Use [ctrl] [Z] to undo an action
Use [ctrl] [S] to save your file

Use [ctrl] [left arrow] and [ctrl] [right
arrow] to move from page to page

Use [menu] to see options for the current
application.

& TEXAS INSTRUMENTS TI-7spire cx I

] 1.1 18 *Doc rap [I] X

@ drive.py saved successfully

import ti_rover as rv
rv.forward(5)

In

log o 0
&

1 13 capture

mel o | [ e

(HEEECEEEEE]

HEHOOEMOMM™E]

LDEEEOEEOEOME
E2103] - ] v ] z JEEE
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MAKE IT MOVE!
Task: Discover how far

Rover drives per unit.

Use differing values (1-20) to

grid units
Find import ti_rover on the Tl Rover menu.
Find forward() and other drive functions on the Rover 2:Drive menu.
% 1 Actions —Action "
D> 2 Run 1 fotwald(_dlstnce_) e
B 3 Edit 2 backward(distance)
1. 4 Built-ins o i l(leftrfta(nglel_dzgrees))
s e Ortve vith Optons. vt
® 6 Random Ol't ti_rover as rv : Z Dtrlvzwnh Options »tti_rover as rv
e 2 Dve stop [
;g 1: Eﬁub 3 Inputs » 7 stop_clear() H »
pe 4 Outputs » 8 resume() its »
i i & A More Modules 4 Pel ' & Ekayllime) i
Press [menu] key to see Python Program Editor options. | A More ModUles ¢ getings , A to_xy(x,y) igs N
v B Variables 7 Commands » v nands ’
Press [ctrl] [R] to run the program from a Python shell on the next page.
Use [ctrl] left to move from the shell page back to the Python editor page. .
I3 TEXAS
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Set the color
Task: Set the color output of

the RGB LED.

Each color takes a value (O-
255).

(A *color.py 20

import ti_rover as rv
rv.color_rgb(ii, green,blue)
0-255 Challenge Task: Try to make Yellow

Find the color_rgb( ) function on the Rover Outputs menu.

% 1 Actions % 1 Actions
D 2 Run D 2 Run
B9 3 Edit ’ 9 3 Edit
1. 4 Built-ins * blue) 1. 4 Built-ins 3
L k1 import ti_rover as rv ¥ 5 Math ‘1 import ti_rover as rv
@ 6 Random = L6 _Randam U Unlelasul HeASFERS N |
K 7 Tl PlotLib 2 Drive i 1_color_rgb(r,g,b)
Press [menu] key to see Python Program Editor options. @ 8 T Hub 3 _Inputs ' 2 color_blink(frequency, time) i
- 4 3 color_offQ)
& =!
5 Path » 4 motor_left(speed, time) 4
Press [ctrl] [R] to run the program from a Python shell on the next page. %, A M°f_e SRR . crings , 5 motor right(speed, ime) l
var B Variables 7 Commands ’ 6 motors("ldir", left_val, "rdir", right_val,time) »

Use [ctrl] left to move from the shell page back to the Python editor page.
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Explore angles
Task: Drive a square.

il X Challenge Task: Try to drive an

@ *drive.py LR cquilateral triangle.
Import ti_rover as rv

rv.forward(distance)
rv.left(angle)

rv.forward(distance)
rv.left(angle)
rv.forward(distance)

rv.left(angle)
rv.forward(distance
rv.left(angle)

The program above is a framework for driving a square. Enter values for distance and turn angle.
Press [menu] key to see Python Program Editor options.
Press [ctrl] [R] to run the program from a Python shell on the next page.

| Use [ctrl] left to move from the shell page back to the Python editor page.
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Quick Math Reminders

» Complementary

Angles:

» Sum to 90 degrees

» Supplementary
Angles:

» Sum to 180 degrees

1 cm

1 cm

a+b
180.0
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Quick Math Reminders

» Exterior angles:

] 1.1 1.2 *Doc
+

1 cm

peG [l X

» Interior Angles:

1.1 (1.2 *Doc

¢ 51.6164° 33.0536° =
V4
‘/
a+b+c
180
i3 TEXAS
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Logic Challenge

Task: Drive the figure shown
without crossing any lines
or going back over a line
and without picking up the

pen.

When you are ready put the
pen in and trace your path
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!"#$#%&'(%)*+% *o(#-.9%/0."YAB5HS6

Drive an obstacle course Drive a design Draw artwork

Use a Forloop  Write your name Navigate a map

Park your Rover to draw polygons
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Quick Math Reminders

» Pythagorean Theorem

a=10cm

c=26 cm

1 cm

i3 TEXAS
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Logic Challenge 2

Task: Drive the figure shown
without crossing any lines
or going back over a line
and without picking up the

pen.

When you are ready put the
pen in and trace your path

Import the Python Math module in addition to the Rover
module for this challenge.

1.1 (1.2

@ *drive.py 3/6
ns import ti_rover as rv
1 from math import *
S
s
L 7 T PlotLib 3 e"p(() )
@ 8 TIHub 5 f’ V("Xxl’)}a's )
% 9 Tl Rover 9 fn’?od,(x 9
& A More Modules B
A ceil)
var B Variables
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Logic Challenge 2
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Logic Challenge 3

Task: Drive the figure shown
without crossing any lines
or going back over a line
and without picking up the

pen.

Now match the colors using
the RGB LED. Don’t worry
about using the pen.

Import the Python Math module in addition to the Rover module for this challenge.

Use wait-until_done() from the Rover Commands menu to synchronize Rover drive functions with

the RGB LED.
71 Acions > [ 1 Acions _/ENSEENSSSESITRY [T
P 2 Run d 511 ; f"ef”(f(ew",,dts) . 56| |6 *drive.py 1011
E8 3 Edit » ext_at(row, "text’, "align®) import ti_rover as rv
1. 4 Built-ins 4 3 clsO from math import *
RIS N ath . : 4 while get_key( = "esc": rv.color_rgh(255,0,0)
@ 6 Random 1 |mpkortt|_rover as v 5 wait_until_done() i_rover as rv rv.forward(3)
oo = a2 Drive »’ 6 while not path_done() » rv.wait_until_doneQ
k£ 7 T PlotLib it # rv.wait_until_done() pauses the program
& 8 Tl Hub 3 Inputs " 7 position(x,y) N # until the drive TUI:'TI"l;'\um:\ljl'l;ﬁl:Tl’{”‘ "
pe 4 Outputs 4 8 position(x,y, heading, "unit") 3 4 # Ii‘ef.‘re ‘” ‘ “C"’rm,‘[;m]‘ cdiately
& A More Modules 2 Path ’ 3 gr!d_or|g|nQ N rv.color_rgb(0,255,0)
WS Settings » A grid_m_unit(scale_value) 4 |
>
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Thank You

www. TIstemProjects.com

Contact stem-team@ti.com with questions
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