7.2 V battery pack
and charger

Put the battery in the charger
station at the end of the lab.
period. Red light indicates
charging.

) Introduction to Engineering — E10
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Make sure the clutch
module is always on. It
prevents damage to the
motor in case of large
torque (resistance to
motion).

Ken Youssefi

Motors

Continuous
motor

| Servo motor, rotates
| through a specified angle.




Sensors

Ultrasonic Sensor

Limit Switch Sensor

attach all sensors to 5-8 ports
on Analog/Digital section

Bumper Switch Sensor

) Introduction to Engineering — E10
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Detectors, cover a
field of view of 10/0O

llw u

e T W"“‘@,ﬁ .

 agk = ¥ $35U ENCR 10 IR Receiver "‘O

Infrared Receiver Board, the eyes
of the robot.

\j« Et ““ing]\t e Micro Controller
: L_.-f oy

Motor ports

) Introduction to Engineering — E10 4
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EasyC

Select File and choose New Project

Falsl Edit View Options Buid &Download Wing

ul Mew Project
*f" Qpen Freject -]

: Intelitek»».

Print Setup...

1speedup.ECP
2 obstacle avoidance. ECP

3 bumperstopreverse. ECP

4 C:\DOCUME~1Y,.,\SPINLE~1.ECP
easyCPRO>»
V ©zoos - 2008

MICROCHIP

Introduction to Engineering — E10




5 intelitek easyC for Vex controller - Untitled
File Edit Yiew Options Build &Download Window Help
I

intelitaks»

F Jinputs
=8 Bumper Switch 1 #Hinclude "Main h"
= Light Sensor ) ) 2 -
= Limit Switch Config |
= Line Follower > L
= Optical Shaft Encoder
=4 Ultrasonic Sensor " BEGIN / void main [ void )

3 woid main { void )
Globals ] 4 {
| Glot 5}
Outputs ] I )
=€ Motor Module xvariahlesl
=& Servo Module
=& Digital Output
Program Flow

= If
et Code window
=& While Loop

=& For Loop
=& Timer

@ Wait Drag and DI’Op

=k Assignment
=@ Print To 5 H

o oo sasen program window
RC Control

i, Function Blocks 2$ Project

Build Introduction to Engineering — E10




Continuous motor Choose motor
number, as connected

_ . to the Controller Max. speed
- & Tnputs clockwise

=8 Bumper Switch
=& Light Sensor e
= Limit Switch Config . Motor Module @
=& Line Follower '
=8 Optical Shaft Encoder Globals

=@ Ultrasonic Sensor BEI;;IH void main [ void ] . j pEEELE L
= , {
% Outputs Motor Direction:

&= Eiotor Module Variables
=8 Servo Module 1 Clockwise e
= Digital Output q(

- @ Program Flow = e | )

g If Counter-dodkwise 0 \
=&p Else - If

=63 Elze User Value - J (Value Range: 0..255)
=& While Loop S e | eCt M OtO I’, d rag / \

=& For Loo ode:
= 'llzim;_r " and drop on the Ii:Sz1:I'~"I-:|13:|r [1,255);
9 wa line between Begin \

=6 Assignment Comment:

=8 Print To Screen an d E n d |

=8 Comment
+ @ RC Contral

| K | Cancel | \Elp |

Custom Max. speed
speed counterclockwise

#, Function Blocks 2% Project




Servo motor

Servos control the position of the motor
shaft, angle of rotation

Servo Module

Motor Mumber: | 1

Motor Direction:
Counter-dockwise  *
Stop .

Clockwise .

User Value .

Code:
| setrwm (1, 255) ;

Comment:

F& — Globals and Constants Ctrl +F6 —Local Variables

oK | Cancel Help




b4 Main

: Config .

Globhals

' BEGIN

1
Variables

Robot moving forward

void main [ void ]
{ Motor 1 rotates at
max speed clockwise

SetMotor [ 1, 265
Car moves for

SetMotor (2,0 ; at hlgh Speed

Motor 2 rotates at max speed
counterclockwise

s

Left Motor Right Motor

Q)

@

Clockwise

Counter-
Clockwise

®

Counter-
Clockwise

Clockwise

D)

Counter-
Clockwise

Counter-
Clockwise

ll )

e

Clockwise

Clockwise

Forward

Turn Left

Turn Right



# intelitek easyC for Vex controller - Untitled ; . . -
ile Edit View Options Build &Download Window Help PrOVIde tl me In m I I | Isecond

Wait X
Wait [msec]:
Config

Wait ( | 5000]
Globals

BEGIN void main [ void ]

. {

Variables

Add Variable: :‘ Add Operatar: E‘

Wait { 5000 ) ;

SetMotor [ 1, 255];

Carnment:

e —

Cancel Help

SetMotor [2. 0]

For Loop
Timer Wait [ 5000 ] ;

omment

The Wait function



Config |

Robot goes forward at top
speed for 5 seconds and
then stops

Globals

BEGI void main [ void )

k| Main SetPYWM [1.,255]:

Robot goes forward at
top speed for 5 seconds
and then stops. It waits 1
second and then turns
RCVYISIRESAVI right for 2 seconds and
goes forward.

. SetPwWM([2.0]:;
Config .

Globals (5000)
i ' . . . Wait :
BEGIN void main [ void )

1
Variables

=

SetMotor [1, 255]; SetPWM [2.,127]:

(B

SetMotor [2,0) ; Wait (1000 ;

—

SetPW"M [1.,191];
Wait (5000 ] ; ¢ [ ]

Wait [ 2000 ] ;

SetMotor [1.127];

SetPWM [1. 255]:
SetMotor [ 2, 127 ) ;

SetPWM [2,0]:




Controller

{
{
1
|

i ol Ol
] O—p
| Oip
| O—ip
1 O
Oty
Od—
3 O— |
4 O |
2 O |
] Ot—|
ot O
3 O
J O

Left-Click to set Digital I/O

Right-Click to set Analog Input RGN DEERES |




The section labeled “Analog/Digital” represents the sensor
ports on the controller

Digital Output

1
14
i
1
|
|
il

Ports 9 and 10 are
preprogrammed for
stops when bumper
sensor is activated

Dlgltal ‘IAn'puts' |

Ports 5 — 8 are for
bumper sensors
and limit switches

Analog »fnputs'

Ports 1 -4
are for light
Sensors

Introduction to Engineering — E10



While Loop

5 easyC Pro - myrobot
File Edit View Options Build & D

> !

The While Loop code is
executed as long as the
condition is true

While Loop

Expression:

while (| 1==1 )
Add Variable: j Add Operator: E‘

Code:

while [ 1==1)

Comment:

For Loop
-

Timer
‘ait

ssignment

F& — Globals and Constants Ctrl + F& — Local Variables Config

1

BEGIN void main [ void ]

Variables
Print To Screen
raphic Display
omment
zer Code

'C Control

while [1==1)
{

armera
antrol
ﬁ} User Funictions

Ken Youssefi




If & Else Statement

5 easyC Pro - myrobot
File Edit View Options Build & D

T p The If condition is

+-i, Inputs :, evaluated (bumper==1).

%, Outputs sctverse: [=] addaperae If the condition is true the
code within the If brackets
IS executed.

if { bumper==1)

Comment:

_—_—————————

F& — Globals and Constants Ctrl + F6 — Local Variables

Confii
¢ While Loop nfig

or Loop

Globals

e void main [ void )

Variables

if [ bumper==1]

eturn
'rint To Screen

If the condition is not true
the code within the Else
brackets is executed

ﬁ} User Functions

Ken Youssefi




2] Main Objective

— Write a program so that the robot,
-G,D,',a,i '3 upon encountering any obstacle,
geom ) void main (void ) would back up, then turn and

{ i
.Uariahles; CO ntl n U e .

while [ 1]
{

WHILE

| @ | limitR = GetDigitallnput (1) ;

|-f limitl. = GetDigitallnput (2] Testing (scan) the 4 sensors
|
|

| bumper = GetDigitallnput [6] ;

3
.| I bumperlL = GetDigitallnput [ 7] :
IF

if [ bumper==1 && bumperL==1 && limit
{

SetMotor (2, 174 ; If all sensors off (no obstacle),
then go forward

SetMotor (3. 80];



{ ELSE = one of the sensors is enabled

SetMotor (2, h

SetMotor (3, ~ Stop both motors for 1 second

Wait (1000 ) ; <
SetMotor (2, B

SetMotor (3, > Back up for 1 second

Wait (1000 ) ; p

SetMotor (2,
> Turn for 2 seconds

Wait (2000 ) ;

SetMotor [ 2.,

r Go forward
SetMotor [ 3,

Ken-Youssefi




To down load the program to the controller mounted on the robot, select
Build & Download from the pull down menu Build & Download.

[ &

&4 intelitek easyC for Vex controller - OBSTAC~1
File Edit View Options EFGEDLIGGEGE Window Help
Loader Setup...
Build Setup...

¥ Compile Project

@ program Flow B_Ulld & Download F7

& RC Control Download Default Code GetD

(L] Download Window...
B Terminal Window...
_ On-Line Window...

Connect the computer via USB to the controller for the down load (orange
cables), follow the screen instructions. Make sure the COM port is
correct, change the COM port using the Loader Setup. Check for
compilation errors and other errors on the Troubleshooting section of the
manual.



