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Simplest Timing Diagram with

NO red light overlap
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Timing diagram with
red lights overlap

- Timing Diagrarn with red Iigh’g overlapping
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_ light overlapping, at the end of _
| TR I | each red light ON cycle, in order |
- — to ensure safety and be sure that —
v — the intersection is clear, free from
[ | ~ any vehicles. 'l
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Create your "Backdrop* that

will

represent

our

background on which we will

place the two traffic lights
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Create our “Sprites” that
represent our Traffic
Lights shapes and
“Costumes”. Those are
the three possible
situations for each

Sprite: Red, Yellow and g
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The first simple program that controls the two traffic lights with NO red light overlap using
two keys on the PC keyboard ("s" start and "m" maintenance) to activate the two scripts:

when m v« keypressed

stop  other sanpts in sprite = stop other scripls in sprile «

repeat o

swilch costume to ' YELLOW «

wail owm

swilch costume to  VOID «

wailnseconds

key s~ pressed? _ then

swiich cosiume lo YELLOW =

key s » pressed? . then

stop fwsscopl - stop  thisscpt =

else efse

wail @ seconds

switch costume to  YELLOW «

wait @stxomis

switch coslume to  VOID «

switch costume o YELLOW

wail @secmus

swilch costume to  VOID =

wait @) soconds

key m = pressed?

key m = pressed? _ then

siop thisscnpl « siop thissopt «

swiich costume o RED « swilch costume to  GREEN »

Sprite TL_1 Sprite TL_2

swilch costumeto RED =

wail owmch




This program controls the two traffic lights with red light overlap using two keys on the
PC keyboard ("s" start and "m" maintenance) to activate the two scripts:

then

swiich cosiome o VOID -

swilch costume fo  YELLOW =

swiich costume to.  YELLOW «

swilch costume o RED -

swiich coslame fo  VOID -

waid QLY seconds

swiich coslume o VOID -

swiich costume tn. VOID «

| HEeEr

if key m ~ pressed? then

swilch cosiume o GREEN -

Sprite TL_1 Sprite TL_2




Now we introduce the possibility to define, by the operator, the duration of the individual
colours using the "ask" and "answer" functions that we find under the "Sensing" group:

oty SCIis 0ol -

ren overLae + w ()
Timing GREEN = 1o o
Timing RED » o o

Tuming YELLOW = o o

walmnl  Tmng GREEN > o

ksy m

swiich cosiume fo  VOID «

siop e sagl *

switch costume lo RED -
wail  RED OVERAP | ssconds

swilch cosiume fo. GREEN + S p r| te T L_2

wall  Torang GREEN  seconds

swilch coslume o  YELLOW

wall  Teming YELLOW seconils

swiich coslume o  RED ) ) ) )
TL_1 Variable 1 Time| 2 Variable 2 Time|
m RED OVEFRLAP  seconds

swilch costume fo  RED “i‘ningGﬂEEN 5
Timing YELLOW 2

:

wai  Temng RED  seconds Timing GREEN T

Timing YELLOW %




Here another improvement made introducing an “alert”, just in case if the sum of the
Green+Yellow times is not equal to the Red time. This is achieved using the "say" function
in the "Looks* group.

stop ofher scripts n sprie « R?

set Tming GREEN » o o
set Timing RED » fo o

sel  Twning YELLOW » i 0

Compenents of the "if" sequence wait until RED OVERLAP | > o

switch costume to  YELLOW «

lorever

E + O - COFD + D set TmingRED + fo TimngRED + REDOVERLAP

wal (Fs) seconds

Assembling our "if" sequence

i key mw pressed? . ihen

switch costume fo  VOID

E swilch costume fo GREEN =
waik Timing GREEN | seconds
E switch costume fo  YELLOW »

wat Timing YELLOW | saconds

switch costume fo RED »

Sprite TL_1 oo IO Sprite TL_2

saich cosbure i YELLOW =

mad Timing YELLOW smacondds.




BUILD OUR TRAFFIC LIGHTS PROGRAM USING EXTERNAL DEVICES AND GPIOs

The next step is to connect the Raspberry Pi GPIOs to the breadboards. To do this it is
necessary to use the jumper wires, included in the STEAM2GO Mobile Maker Space.

Gm; g 5: Raspberry Pi Led Traffic Lights
eres 4@ oo GPIO PIN | Traffic Light n.| Colour Pin
i O O kot GPIO10 19 1 Green 1 G
g GPIO9 21 1 Yellow1| Y
ead ® () K GPIO11 23 1 Red 1 R
= gg == Ground 25 1 - GND
™ o0 B GP102 3 2 Green 2 G
g g GPIO3 5 2 Yellow 2 Y
crens PP Y . GPIO4 7 2 Red 2 R
eo22n | 27 28 | IBES.. Ground 9 2 — GND
GPIOS % Graund
orions | (53) @ | roune Raspberry Pi Input devices
GPIO19 @ GPIO16 G F.I n F-I N T
e
GPIO26 @ GPIOZ20 ?p
sround | @ (20) | <o GPIO17 11 Start Push-button
GPIO27 13 Maintenance switch
Raspberry Pi PinOut
P ry IV3 1 +Vec




The Breadboard is a way of constructing electronics without having to use a soldering iron.
Components are pushed into the sockets (holes) on the breadboard and then extra ‘jumper' wires
are used to make connections between the various components

The five blocks of the horizontal

lines are electrically connected
to each other

o -
= — = Below an example of how to connect
Ty |1 ol .
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Here the first simple program that controls the two traffic lights with NO red light overlap using the
Raspberry Pi GPIOs

Initialize GPIO 17 ("Start" button)
and GPIO 27 "Maintenance" switch)
as "Pull down"

Initizlizes the 3 GPIOs (RED-YELLOW-
GREEN) of Traffic Light 1to "0" (turns
off all 3 LEDs of TL 1)

At the beginning of the program
the yellow LED blinks twice turning
iton and off for 1 second

Until the GPIO27 [maintenance
switch) goes to level "1" (switch
activated) it repeats the RED-
YELLOW-GREEN sequence

[d
Only when the GPI027 (maintenance)

goesto level 1 (switch activate)is the
"maintenance” function  activated and
all the other sequences of the program
are stopped. The 3 LEDs are placed in the
off state (turned off)

Here the program enters the true
maintenance function and
remains there until the GPIO 27
(maintenance] returns to level
"0" {switch off)

Initialize the 3 GPIOs

(RED YELLOW GREEN) of Traffic
Light 2t0"0" (turns off all 3
LEDs of TL 2}

when gpi

setgpic 2w

At the beginning of the
programthe yellow LEDblinks
twice turning it on and off for
1second

Once GPIO 27 [maintenance) returns to
level "0" (switch disabled), GPIO 17
("Start button" to level 1) is returned to
restart the sequence from the
beginning

[ODREC

Until the GPIO 27
(naintenance switch) goes to
level "1" (switch activated) it
repeats the RED-YELLOW-
REEN seguence.

= high s 7

high =

low =

Iow =

high =

Jow »

Only when the GPI027 (maintenance)
goes to level 1 (switch activate)isthe
"maintenance” function  activated
and ali the other sequences of the
program are stopped. The 3 LEDs are
placed in the off state (turned off)

Here the program entersthe
true maintenance function
and remains there until the
GPIO 27 (maintenance)
returns to level "0" {switch
disabled)

t high »

Once GPIO 27 (maintenance) returns to
level "0" (switch disabled), GPIO 17
{"Start button" to level 1) is returned to
restart the sequence from the
beginning

Q@
Q




This is a bit complex program that controls the two traffic lights with red light overlap using the

Raspberry Pi GPIOs

initialize GPIO 17 ("Start" button)
and GPI0 27 (Maintenance”
switch) as "Pull down" input

Initialize the 3 GPIOs (RED-
YELLOW-GREEN) of Traffic Light 1
to"0" (turn off all the 3 LEDs of
TL 1)

At the beginning of the
programthe yellow LEDblinks
twice turning it on and off for
1second

Until the GPIO 27 (Maintenance
switch) goes to level "1" (switch
activated) it repeats the RED-
YELLOW-GREEN sequence

Only when the GPIO 27 (maintenance) goes
to level "1" (switch activated) is this
"maintenance” function  activated and all
the other sequences of the program are
stopped. The 3 LEDs are placed in "off" state
{turned off)

Here the program enters the true
maintenance function and
remains there until the GPIO 27
(maintenance) returns to level
"0" (switch off)

[Once GPIO 27 [maintenance) returns to
level "0" (switch off}, GPIO 17 ("Start
button") is set to level "1" so that the
eguence restarts from the beginning

Initialize the 3 GPIOs
(RED-YELLOW-GREEN)
of Traffic Light 2 to "0"
(turns off all 3 LEDs of
1L 2)

At the beginning of the program
the yellow LED blinks twice
turning it on and off for 1 sec.

Only when the GPI0 27 (maintenance) goe
to level "1" (switch activated) is this
"maintenance” function  activated and all
the other sequences of the program are
stopped. The 3 LEDs are placed in "off" state
(turned off}

If the GPIO 27 (Maintenance
switch) is at level "1" the RED light
is turned "on" for 1 sec. (to create
the first overlap of the RED lights)

Until the GPIO 27 (maintenance
switch) goes to level "1" (switch
activated) it repeats the RED-
YELLOW-GREEN sequence.

Here the program enters the true
maintenance function and
remains there until the GPIO 27
(maintenance) returns to level
"0" (switch off)

[Once GPIO 27 (malnienance) returns o
level "0" (switch off), GPIO 17 ("Start
button"} is set to level "1" so that the
sequence restarts from the beginning




The plan of the traffic light intersection can be made with a sheet of paper of the size, as in our
case, 28x34 cm., cutting out an A3 sheet or using a simple A4 sheet

The plan could be created by hand with felt-tip pens
or colored pencils or by using a drawing program
and printing it; in our case we used MS Word as
shown below
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After creating the paper layout it will be necessary to create a 1 cm high styrofoam base where the
breadboards will be inserted

The styrofoam sheet must have the size of the paper
sheet (you can use a A4 sheet) used to create the
graphic layout

| -

The layout and the styrofoam sheets cut to size are
shown below

S B




The next step will be to mark the exact position of the breadboards on a drawing of the
intersection using a previously created layout




Now we will cut out the breadboard slots in the styrofoam sheet to insert the breadboards in




We can now put the plan on a alveolar polypropylene substrate and proceed to insert the mini led
traffic lights on the relative breadboard

Below the layout of the complete traffic light with the two LEDs traffic lights inserted in the
breadboard




Last step: connect the LED devices to the GPIO of the Raspberry Pi
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