*’} 10 Minutes of Code - Python UNIT 1: APPLICATION
TI-NSPIRE™ CX Il WITH THE TI-INNOVATOR™ HuB TEACHER NOTES

Unit 1: Getting Started with the Tl-lnnovator™ Hub Application: The Traffic Signals

In this application you will write a program to simulate a traffic Objectives:
signal: both lights and sounds (for the blind). e Control the timing of the red, yellow, and green
states of a traffic signal
e Combine light, color, and sound into one
project
e Use a while loop to repeat a procedure until
esc is pressed

A traffic light has three separate bulbs in red, yellow, and green so that color-
blind people can tell the state of the light just by the position of the lit bulb.

On the side of the road there is also an audio signal to let blind pedestrians know
when it is safe to cross the street. You will make the sound as part of your traffic
signal system.

1. Write a program to input the number of seconds the traffic light is red, yellow,

I yt.u AD X
and green. When the traffic light is red, both the color LED and the red LED 11-7 (Y > Unit 1 Pyt..und RAD 9/9
- . ulapp.p
should be on. When the traffic light is yellow or green, only the color LED FUNT T Af ‘NK ~ton
should be on. When the traffic light is green, there should also be an audio T
from ti_hub import *
signal indicating that it is safe to go. from math import *
from time import sleep
Start with a new Python Hub Project. Ours is called u1app. from ti_plotlib import text_at,cls

from ti_system import get_key

Teacher Tip: This project introduces the while get_key()!="esc’ loop to terminate the
program when the esc key is pressed. This is the easiest way to build a program that ends
with a keypress.

2. Add three input() statements for the times (in seconds) that the light is red, 1.6 | 1.7 | 1.5 aMCUURILMT] rap [I] X
yellow, and green. For simplicity, we use only whole numbers so remember @ *ulapp.py 10/10
to use the int() function around the input() function to convert the entered :wl“im! ==================
string into a number. from ti_hub import *

from math import *
from time import sleep

The screenshot only shows one sample statement. from ti_plotiib import text_at.cls

Note the capital ‘O’ in redOn. Python is case-sensitive, so all references to o mmeomeemmmi—coeoccocccooooo—o=

this variable must be written the exact same way. redOn = int(input("...message...") )
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3. Start with the red light. Turn both the color LED red and turn the light (red
LED) on, too.

Use the sleep() function to pause the program for the redOn number of
seconds using the statement:

sleep(redOn)

Be sure to turn the light off when the color changes to yellow.
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@ *ulapp.py 15115

from time import sleep
from ti_plotlib import text_at,cls
from ti_system import get_key

FedOn:int(input("...message...”))

# another input

# another input
color.rgh(255,0,0)
light.on()
sleep(redOn)
light.off

Teacher Tip: Capital (uppercase) letters are rare, but allowed, in Python programs.
Another convention is the underscore character: red_on. On the TI-Nspire handheld this
underscore (_) character is on the punctuation key to the right of the letter ‘g’ key. A capital

letter is easier to produce using the shift key and is perfectly fine.
How long is a yellow light? It depends on speed and road grade.

To Stop or to Go?

[Traffic engineers have proposed a formula to determine the ideal
Jduration for the yellow light between the green and red signals,
Jepending on the speed of the vehicle, drivers perception and
reaction time, rate of deceleration and road grade.

Road grade

——
SPEED OF VEHICLE

30 35 40 45 50 55 60 65
DURATION OF YELLOW LIGHT IN SECONDS

ate: Speed of the wakicle is the posted speed Bmit plus 7 mehy the driver's perception,’
reaction time of 1 secce atinn t per N squan

Source: NCHRP Report 721, Trans
of Sciences, Engineering, and Medicine

tien Research Bazrd of the Hational Academies

The steepest street in San Francisco, CA is Filbert Street with a grade of 32.5% or about

18°.

4. Turn the color LED yellow for the yellow signal and then green for the green signal.

While the green light is lit, also make a sound (use either .tone or .note) using the speaker. The sound should stay

on as long as the green light is lit and then turn off.

Run your program to test it. Watch the lights on the Tl-Innovator Hub.

Teacher Tip: The next section introduces the while loop...
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5. If your program worked properly, it ended after one cycle through the three
colors. To allow the program to cycle though the three colors repeatedly,
you will add a /oop to your code.

6. Aloop is a programming ‘control structure’ that processes a block of code
over and over. One type of Python loop is the while <condition>: loop. The
<condition> is a Boolean expression, one that evaluates to either True or
False.

An example: while x<10: (the colon (:) is required)

block (block is intentionally indented)
As long as x is less than 10 the statements in the block will be executed
repeatedly. When x is greater than or equal to 10, the loop will end, and
processing passes to the first statement below the block.
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A *utapp.py 12119

from time import sleep
from ti_plotlib import text_at,cls
from ti_system import get_key

redOn = int( input("...message...") )

|
color.rgh(255,0,0)
light.on()

sleep(redOn)

while BooleanExpr:

Teacher Tip: Statements inside the while structure must be indented the same amount.

This is Python’s way of determining blocks of code.

7. Insert a blank line in your program below the three input statements.
Then get the statement
while get_key() != "esc”:
from menu > Tl Hub > Commands.
Notice that the light gray word ‘block’ is indented two spaces and that these
spaces have light gray diamond placeholders (they really are just spaces).

1=s the Python symbol for ‘does not equal’.

8. The while loop executes all the statements in its ‘block’ over and over until
the esc key is pressed. The block is defined by the indent (two spaces).

Delete the word ‘block’ (an ‘inline prompt’) and then indent the rest of your
program two spaces. You could type two spaces at the beginning of each
line, press tab at the beginning of each line, or take this shortcut:
Select all the statements below the while statement (using
shift+down arrow) and then press the tab key. This indents each
selected line.
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A *ulapp.py 1421

from time import sleep
from ti_plotlib import text_at,cls
from ti_system import get_key

redOn = int(input("...message...") )

while get_key() |= "esc'™:

|
color.rgh(255,0,0)

1.8 *Unit1 P.und RAD D X

(A *utapp.py 15/19

from time import sleep
from ti_plotlib import text_at,cls
from ti_system import get_key

redOn = int(input("...message..."))

while get_key() I= "esc':
color.rgh(255,0,0)
light.on(
sleep(redOn)
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9. Check to make sure that all your color, light, and sound statements are indented the same number of spaces (two).
This makes all your light code become the while block. Caution: Improper indenting can lead to errors.

Run your program again. Press esc when you are ready to stop the program. There may be a delay in stopping the
program because it must go through all the block code and stops the loop only after the green light finishes.

When the program ends, what is the state of the LEDs on the TI-Innovator Hub? How would you make sure that they
are both turned off?

Teacher Tip: The color LED will be green after pressing esc. To make sure it's off, just add
a statement at the bottom of the program: color.off(). It should be outside the loop (not
indented).

One possible solution:
redOn = int( input ("Red time? ") )
yellowOn = int( input("Yellow time? ") )
greenOn = int ( input ("Green time? ") )
while get key() != "esc":

color.rgb (255,0,0)

light.on ()

sleep (redOn)

light.off ()

color.rgb (255,255,0)

sleep (yellowOn)

color.rgb (0,255,0)

sound.note ("A4", greenOn)

sleep (greenOn)
color.off ()
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