*’} 10 Minutes of Code - Python UNIT 4: SKILL BUILDER 2

TI-NSPIRE™ CX Il WITH THE TI-INNOVATOR™ ROVER TEACHER NOTES
Unit 4: Driving Features Skill Builder 2: Light at the Corners
In this lesson, you will learn about two interesting features of Objectives:
Rover: the color LED and waiting for Rover to be ready for the e Control Rover’s color LED
next task. ¢ Wait for Rover to finish the current task before

starting a new task
e Lighting up the LED at the proper time

On top of Rover near the battery strength meter (the 4 green lights) there is a :

color LED just like on the Tl-Innovator™ Hub. But you cannot see the Tl- ; ; gﬁ:ons
Innovator Hub’s LEDs. This LED works like the TI-Innovator Hub LED. It requires ||EZ 3 Edit
values in the form (red, green, blue). k- 4 Built-ins d =

V5 Math 1 import ti_rover as rv

In a new Rover Coding template program, try the command found on

c.olo-r_-rgb(r, g,b)
color_blink{frequency,time)

menu > Tl Rover > Outputs > color_rgb() g
color_off() }
L}
L3

which is pasted into your program as

rv.color_rgb(red, green, blue).

motor_left(speed, time)
motor_right(speed, time)
motors('ldir", left_val, "rdir", right_val, time)

Oy U B W N

Provide values for the three color channels (0 to 255 each) and run the program
to see the LED light up in your color.

Teacher Tip: There are two other accessories on Rover: the Ultrasonic Ranger on the front
and the Color Sensor on the bottom.

1. In the previous lesson, you made Rover drive in a square pattern using a for
loop. In this lesson, you will have the color LED light up in red at the corners
only.

2. Make a copy of your square program from Unit 4 Skill Builder 1.

*Unit4 Pyt..ive rap [l X
menu > Actions > Create copy... (A *udsb2.py 14/16
from ti_systern import *
Just before the turn statement (left or right) in your program, turn the LED from time import *
red. After the turn statement, turn the LED off: j{lj ;;"lfl{l_;d_“_qa; on at the corers:
foriin range(4):
rv.color_rgb(255,0,0) v forward(1)
mv.color_rgh(255,0,0)
rv.left(90) (vleft(@0)
rv.color_off(y
rv.color_off()

Both color statements are on menu > Tl Rover > Outputs.

Run the program. Does it do what you expected?
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Teacher Tip: Since the program runs faster than Rover can process the drive commands,
the LED is only on for a brief moment. This is because the drive commands are stored in a
‘drive queue’ within the Tl-Innovator Hub so that they can be processed one-by-one. But the
LED command is not part of the queue commands.

So, all commands are sent to the Tl-Innovator Hub very quickly. The TI-Innovator Hub splits
the list of commands into drive commands (queued) and other commands (not queued).

The rest of this lesson explains how to manage ‘syncing’ the non-queued commands with
the drive queue.

Drive Queue and Other

3. This attempt does not work correctly because the TI-Nspire CX Il is working
faster than the Rover. The TI-Nspire CX Il sends all the instructions to the TI-

Innovator Hub as fast as it can. The Tl-Innovator Hub then stores the driving
instructions and processes them as a driver following a route on a mapping N "
rve other

app, one at a time. The drive commands are stored in a ‘queue’ (a list) and )

] . ] ) 2 forward 1 LED red
are processed one at a time because each instruction takes some time to
o left 90 LED off
finish. 4 forward1  LED red
But the rv.color command is not a driving command. When the Tl-Innovator 5 left90 LED off .
Hub receives this instruction, it is processed immediately (independent of the C9 o
driving commands). So, the LED blinks rapidly four times right at the start of
the driving.

Teacher Tip: The concept of a queue may be new to students. In a ‘maps’ app on a
smartphone or GPS device, the route is stored in a queue and instructions are processed as
the driver reaches the next critical point (waypoint) in the route.

Only drive instructions are stored in the drive queue and other instructions are processed
independently of the queue so they are ‘out of sync’ with the drive commands.
rv.wait_until_done() helps with the synchronization of drive commands with other
commands.

4. Fortunately, there is a statement that you can use to tell the program to wait

1.4 1.5 | 1.6 ERCLIEESTST rap i] X
until Rover is ‘ready’ to turn. After the rv.forward() statement add the B *udsb2.py 13722
statement
rv.wait_until_done() for | in range(d):
rv.forward(1)
rv.wait_until_done()
found on menu > Tl Rover > Commands. l‘v.lc?tl%r_r'gb(.’ZSS,0,0) 1
rv.left(
This instruction is telling the TI-Nspire CX |l to wait until it receives a signal
from Rover that the Rover is finished with the rv.forward () command. The

red LED then comes on and Rover turns.

Test your program now.
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5. Notice that the LED flashes quickly at the beginning of the turn. The turning 1.4 |15 [ 1.6 RRCMIELNEE rap [l X
also takes some time to complete, so you must tell the TI-Nspire CX Il to ) *udsb2.py 1618
wait again while the turn is taking place before turning the LED off. .
Add another rv.wait_until_done() statement after the rv.left() statement and fo’;‘JT};ﬁQg’fQﬁ’;
before the LED is turned off so that the LED stays on throughout the entire rv.wait_until_done(
rv.color_rgb(255,0,0)
turn. rv.left()
rv.wait_until_done()
Try your program again. rv.color_rgb(0,0,0)
Can you have the LED light up in another color along the sides of the Y

square? Hint: It only takes one more statement.

Teacher Tip: This wait_until_done() function is not available in TI-Basic.
To light the LED in a different color along the sides of the square, the additional rv.color()

statement goes right before the rv.forward() statement.
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