S e // Comment
“@ e task

* main()

Getting Started in . mo{t;rn
RObOtC e waitlMsec()

[ ) .
4

e Header

e Code
e Compile
e Download
* Run




Learning Objectives

Understand Motion

— Motors: How they work and respond.
— Fuses: Understand why they keep blowing

Understand how to control Motors with a program
including

— Setting up the motors

— Reading the basic outline of a program

— Using commands for controlling motors

 motor[portl] = ...
 motor[rightMotor] = ...
e waitlMsec();

Be able to write programs for a Robot to complete r
virtual challenges.



VEX Motion: Motors

e2-\Wire Motor 393
¢100 RPM

e No load

eTorque peaks at 13.5 in-lbs at
o0 RPM

3.6 amp draw

eContinually at 3.375 in-Ibs
e +/- 77 RPM
¢ (0.9 amp draw




High Speed Gears

e High Speed Gearing: 60% faster

e Unscrew the motor and replace
Internal gearing.

e 160 RPM
e No Load

eTorgue 8.4 in-Ib in bursts
e 0 RPM
e 3.6 AMP
o Continually at 2.1 in-lbs

o+/- 123 RPM
¢ (0.9 amp draw




Motor Controller

e Motor
Controller: 2-
Wire to 3-Wire

e Not needed for
motor ports 1
and 10




What happens when you floor it?

Fuses you can
blow

Motor: 3.6 Amp
— One Motor Stops

Ch1 High
4.54 A

Current (Amps) in

Controller: 3 Amp

— One motor stops

Cortex Port: 4 N - Signal in Blue

amps combined |
1 1.00 A €25y M40.0ms A 5310V

with four other oo Syul 2013

ports. Robot Stops | o



gl
Chrome

Lightroom
576

== Getting Started

Open RobotC
Select VEX 2.0 Cortex

& ROBOTC ==
File Edit View Robot | Window Help
Compile and Download Program F5 [] + N
. ile: Save / Fixc Ft
~Contrel Structur Compile Program 7 *
- Advanced = s 4
Battery & Power Compiler Target y Pith.c | Sourcefiled03.c
-Debug
Open Debugger Manually
Display
e Robot-> Platform ->VEX 2.0
. — - -
-File Access Advanced Toals 3 O O a O r .
-Math
-Miscellaneous Platform Type VEX 2.0 Cortex
Moters Mators and Sensors Setup VEXIQ bt wai
-PID Control D e \
ownload Firmware
-Semaphore VEX Robotics secont
.Sensors Test Communication Link ttor on
Sensors RC ] 1z motor[leftkd Natural Language PLTW ptor on .
i S e Make the robot compile to
File Edit Wiew | Robot | Window Help
Compile and Download Program F5 [T R
ile Save / Fix Formatting .
- ~Control Structur Compile Program F7 *
- Advanced 15 =
Battery & Power Compiler Target ¥ Physical Robot
Deb -
.e g Open Debugger Manually BBl Eulaloy
Drive Train Debugger Windows 3 .
File Access Advanced Tools 3 — - > - >
- Math
- Miscellaneous Platform Type 4
- Motors Mators and Sensors Setup 00) ; // Robot waits fo: -
- PID Centrol
Daownload Firmware
- Semaphore lard at fu power for 3 seconds I r u a O r S
- Sensors Test Communication Link otor] = 1 Motor on port
- Sensors 2C 12 motor[leftMotor] = 127 / Motor on port
- Serial Link i3 waitiMsec (3000) ; // Robot runs pr
11 . | .
G rosorc e Select Virtual World
File Edit View Robot | Window | Help
Menu Level » [ |
~Control Structures Select Virtual World to Use . Curriculum Companion . .
Advanced — -
Open RVW Level Builder Utilty Operation Reset! igram
Battery & Power Control —
Ring Tone Converter Utility Palm Island: Training Ground L,
Debug ]
Display Configure Joysticks Ruins of Atlantis ’ .
Drve T T s World to Use -> Curriculum
. .
File Access 5 RVW Level Builder 2.7.0 frat
Math :
- Miscellaneous = Download more Packages! .
- Motors a £ PMreed e Tl OI I l pa l I Iol I



Your Robot

p
¥ Curriculum Companion

A -E o W REMOTE
HOME LOGIN OPTIONS BADGES Rl L CONTROL sl L

VEX Clawbot
VEX Squarebot %
VEX Clawbot : . . Length: 47 cm
] Width: 31 cm
VEX Swervebot B el T Front Left Whee 'cm radius
Buggy Bot z S Front Rig m radius

Rear Lett : m radius
Rear Right Wheel: 4. 7cm radius

Mammal Bot

Left Motor: Motor 1

Claw Motor: Motor 6

Arm Motor: Motor 7

Right Motor: Motor 10

Left Light Sensor: Analog 1
Middle Light Sensor: Analog 2
Right Light Sensor: Analog 3
Gyro Sensor: Analog 6

Right Shaft Encoder: Digital 1
Left Shaft Encoder: Digital 3
Touch Sensor: Digital 6
Sonar Sensor: Digital 8

Curriculum Companion for VEX v4.3.1 (C) 2015 Robomatter Inc.




Configuring the Robot:

Hobe ROBOTC for SuperQues.. AudienceF..  Literacy  TalentE

£ ROBOTC
File Edit Wiew | Robot | Window Help
Compile and Download Program F5 q_ O C u S O n O O rS
?--~Control Structurl?gj] Compile Program 7 |I_e
+- Advanced :
+ Battery 8 Power Compiler Target 3 ﬂ
5 Dsiug openDebagser Hamusty  Robot -> Motors and Sensors Setup
+- Display
+.. Drive Train Debugger Windows 3
-i---F”EACCESS Advanced Tools Ll * SeIeCt the mOtor
;--I'\-’Iath
& Miscelaneou: Platform Type ' — Currently can only purchase 393 Motors, also modify for internal
- Viotors Motors and Sensors Setu 00 . .
%IIPID Control | Drownload Firmware : 3 gearlng (hlgh speedl turbo Speed)
+- Semaphore ar
+- Sensors Test Communication Link L . .
;..Sensorsﬂc 12 motor:leftl{otz ¢ Namlng Conventlon
— Rules
e Start with a letter
* No spaces, punctuation or reserved words (blue)
— Style
* Describes what it represents
e First letter is lowercase
e — » otherWordsStartWithUppercaseletters

— Forth t
Left Motor: Motor 1 or these motors

e |eftMotor
Claw Motor: Motor 6 e clawMotor
Arm Motor: Motor 7 * armMotor

* rightMotor
Right Motor: Motor 10



Motors and Sensors Setup

3) Use the pull down P -
menus to select the d - S
motor. A 1) The left motor will need to 1
e

Mators and Sensors Setup be reversed so the robot 5|
Brs 18 | VEX Cotexgg does not go in circles.

1) Select the
‘Motors’ tab.

| Standard Models | Serial Ports | Motors | PID Settings | VEX 2.0 Analo

MName Reversed coder Part PID Contral Drive Mator Side

2) Name the “iMotor VEX 393 Motor v | O

motor in the

desired port.

5) Select the side
for drive motors.

portd

port5

port & Idaw Maotar

port 7 Iarrn Matar

port 8§ I

port3 I

Naming Conventions
Rules

7) Click on

Start with a letter Apply to

No spaces, punctuation or reserved words (blue) remember
Style the changes.

6) Complete the setup for
the remaining motors.

Describes what it represents
First letter is lowercase
otherWordsStartWithUppercaseletters




Code the setup creates
‘pre-processor directives’

VEX Start Page | Moving Forward5Smith.c | SmithFirstProgramRobotc.c

1 #pragma config(Motor, portl, leftMotor, tmotorVex393 HBridge, openloop, reversed, drivelLeft)
2 #pragma config(Motor, portée, clawMotor, tmotorVex3s3 MC29, openloop)

3 #pragma config(Motor, portT, armMotor, tmotorVex383 MC29, openloop)

4 #pragma configiMotor, portld, rightMotor, tmotorVexr3S3 HEridge, openloop, driveRight)

5 #1111 Code automatically generated by 'ROBOTC' configuration wizard Tieysy

&

7

[N e:]
:]

10



Now we can start looking at
RobotC

e motor[motorName] = motorPower;
e waitlMsec(milliseconds);
e waitlOMsec();



AL ARG -L,:LJIIJ'_J_IH | ELF LAAFL YL L

Vocabulary The Header

// What do you think this // In front of the line
Comment {} code will do? makes this line a
task Marks comment
main() the //Greg Smith /*  */for multiple
motor(] begin / /Moving Robot line comments.
motorB. and - o _, - :‘_ T :
motorC fd 8-4-2015 task maln()
end of e
{} 2 block Marks the beginning of the
wait10Msec() of code | MU ARREEE S Ls: instructions for the Robot.

task main() RobotC Is CaSe SeNsltIvE!

Header i ; is used to mark the end of a command.
Code waltlM=ec (2000) ;
Compile
Download
Run

motor[motorB] = 127;
motor[rightMotor] = 37 = motor[] Used to select
the motor.

motor[leftMMotor] rightMotor = This

waltlM=ec (3000) ; represents the place
motor[rightMotor] ieliielte L (eler o
] attached.
waltlMM=seo |: 1000 :| r motor[porth] =127;
. . = - does the same thing.
wait1Msec(2000); motor[leftMotor] o =127; .

The robot continues what it Code Break. Open
was doing for (2000) IWESRRS!  RobotC, configure the

milliseconds. motors and enter the
Two seconds in this case.
above code.

127 = full power
-127 = Reverse
0 = stop



Testing the Program

e Compile the program

— Changes into machine code that the robot understands.

e Download the program

— Moving the machine language to your Virtual or Physical
Robot

e Virtual Robot
— Login
— Select Robot
— Select Challenge
— Start Activity



Compiling the Program

& ROBOTC =3 Ech
© File Edit WView Robot Window Help
| | 1 Ll Pl ] % Motar and Fimware = Compis Download to
- ~Control Structures D New File ‘ - Open File ‘ H Save | ‘ /* Fix Formatting " Sensor Setup Download = Program Robaot
- Advanced
g Battery & P Cantral VEX Start Page | Moving ForwardSmith.c [Sm‘llhﬁrstPlogramRobotcNoCommenis.c*l 4 B X
- Battery ower Control
& Debug 1 #pragma configiMotor, portl, leftMotor, tmotorVex393 HBridge, openLoo d, driveLeft)
5. Displa 2 #pragma configi(Motor, porté, clawMotor, tmotorVex393 MC29, opsanloop,
D_p_lrf . 3 #pragma config(Motor, portT, armMotor, tmotorVex3s3 MC29, openlo
- Dirive Train -
& File A 4 #pragma configiMotor, portlo, rightMotor, tmotorVex393_HBridge, openLoo
& File Access 5 f/*'1Code automatically generated by "ROBOTC' configuration wizard 1w
- Math &
- Miscellaneous 7 //Greg Smith
(- Motors 8 //Moving Robot
- PID Centrol 9 f/8-4-2015
- Semaphore 10
(- Sensors 11 B e e e o [ B B e ++++++++++
- Sensors [2C 1z task main|()
- Serial Link 13 {
- Sound 14 WaitiMsec (2000) ;
[~ Strings 13
[ Task Contrel 16 moter[rightMotor] = 127;
- Timing 17 motor[leftMotor] = 127;
& User Defined is walitilMsec (3000) ;
- VEX Competition Control ;3 mo‘_:zilizlghzlgggor] =0
- VEX Remote Control wal ec ) _
21 motor[leftMotor] = 0;
22 )
23 B B i B R ma ELI  E
- -
File "E:\SuperQuest2015\SmithFirstProgramRobotcNoComments.c" compiled on Jul 29 2015 10:37:31
For Help, press F1 VirtWorld VEX-Cortex SmithFirstProgramRobotcMoComme R/W No compile errors Ln 22




Oops!

I SUrve x '\_ ¥ Fanaora madqio - LISTEn m K}’ T RLOU | LLNET TOTUMS - VIE &

[= = ]=]

4 ROBOTC

File Edit View Robot Window Help

~Control Structures
Advanced

Battery & Power Control
Debug

Display

Drive Train

File Access

Math

Miscellaneous
Motors

PID Control
Semaphore

Sensors

Sensors 2C

Serial Link

Sound

H- Strings

f- Task Control

H- Timing

f- User Defined

t- VEX Competition Control
t- VEX Remote Control

fam ] * ¥
New File - Open File H Save i* Fix Formatting

%ﬂ} Sengor Setup

= Compile
- Program

Matar and
Download

|

Firmware ‘

Download to
Robat

WEX Start Page | Moving ForwardSmith.c [SmﬂhﬁlstPloglamRobotcNoCommenIs.c ]

4 b X

tmotorVex393 HBridge, openloop, reversed, driveLleft)
tmotorVex393_MC238, openLoop)

The compiler
catches syntax
(typing) errors and

gives some hints on
how to fix them.

1 #pragma config(Motor, portl, leftMotor,

2 #pragma config(Motor, porte, clawMotor,

3 #pragma config(Motor, portT, armMotor, tmotorvex3ss_MC2s,
4 #pragma config(Motor, portlo, rightMotor, tmotorVex3s3 HErj
5 f/*11Code automatically generated by 'ROBOTC' configuration wizard

[

7 S /Greg Smith

] S/ Moving Robot

g f/8-4-2015

10

11 B T i o s s o s o e o S o o o o e o o o R 0 e e e e e e 2
1z task main() ﬁ
13 M

14 3% vaitilMsec (20|

15 @ Code generation not performed. Errors during compilation,

16 ¥  moter[rightH

17 motor[leftkg

18 waitiM=sec (3]

13 motor[rightM

20 waltiM=sec (10

21 motor[leftMotor] = 0;

22 ¥ )

B T T T

- =
File "E:‘\Super{uest2015\SmithFirstProgramRobotcNoComments.c™ compiled on Jul 29 2015 10:38:34
13 x **Error** :Ummatched left brace '{'
14 x *Warning*:Substituting similar wvariable 'waitlMsec' for 'WaitlMsec'. Check spelling and letter case.
18 x ##Error**:Undefined wariable 'moter'. 'short' assumed.
1a x **Error**:LValue for '[]' operator must be a pointer
1a x **Exrror**:'[]' operator requires pointer wvalue on left hand side [2].
22 x **Error**:Unexpected ')' during parsing
23 x #**Error**:Expected->"}'". Found 'ECF'
For Help, press F1 VirtWorld VEX-Cortex SmithFirstProgramRobotcMoComme RAW 10 Errors, 3 Warnings Lm 22| .



Errors

11 B s Red X = error T
12 task main|) .

13 ¥ Yellow X = Warning

14 3%  WaitlMsec(2000);

15

16 X  moter[rightMotor] = 127; .

17 motor[leftMotor] = 127: Errors and hints
1s waitlM=ec (3000) ; on the bottom Of
15 motor[rightMotor] = 0;

20 waitlMsec (1000 ; Al gue.sses of the page. If you
21 motor[leftMotor] = 0O; how to fix these click on an error
22 X ) mistakes?

4+ttt it will high“ght
the line of the

Compiler Errars error.

23 M /bbb bbb bbb bbb S

- -

File "E:\Super{uezt20l5'\3mithFirstProgramRobotcloComments.c” compiled ol
13 #*eError** :Ummatched left brace "{°'

14 *Warning*:5ubstituting similar variable 'waitlMsec' for "WaitlMs=ec'. Check =fNJLling and letter

KX

1la x I"*Ermr**:l]nclefined variable 'moter'. 'short' assumed.

1& x **Error** | LValue for "[]' operator must be a pointer

1& x **Error**:'[]" operator requires pointer wvalue on left hand =ide [Z2].
22 x **Error** :Tnexpected '")'" during parsing

23 x **Error** :Expected->"}'. Found 'ECF'

VirtWorld VEX-Cortex SmithFirstProgramRobotcMoComme BAW 10 Errors




Corrected and Compiled

€ ROBOTC =5 E=E =
File Edit View Robot Window Help
[ — ] P T — :
[#- ~Control Structures | D Hew Fie H - T ‘ H save ‘ /ﬁ S gﬁw} gﬂ;ﬁ;gfgﬂt”p Brc'r:"”?cl'-:d -_V %?on;p';lﬁ' H é gg:::tloadm
- Advanced o : ; F—
 Battery & Power Control VEX Start Page | Moving ForwardSmith.c | SmithFirstProgramRobotcNoComments.c 1 b X
. Debug 1 #pragma config(Motor, portl, leftMotor, tmotorVex393 HBridge, openloop, reversed, driveleft)
- Display 2 #pragma configiMotor, porté, clawMotor, tmotorVexr3ss_MC23, openloop)
' Drive Train 3 #pragma config(Motor, portT, armMotor, tmotorVex393_MC23, openloop)
. 4 #pragma config(Motor, portlo, rightMotor, tmotorVex393 HBridge, openloop, driwveRight)
- File Access 5 fA* 11 Code automatically generated by 'ROBOTIC' configuration wizard - Tieff
- Math &
- Miscellaneous =
- Motors 2
- PID Control Q
- Semaphore 10
- Sensors 11 e e Y +++t ++++| MAIN |++ B T T o g o o S I IR SR S SRS
- Sensors [2C 12 task main{)
- Serial Link 13 {
- Sound 14 waltlMsec (2000) ;
- Strings 1z
.. Task Control 1a motor[rightMotor] =
- Timing 17 motor[leftMotor] =
- User Defined 8 waitlMsec (3000) ;
- VEX Competition Control }9 mot_:.or::ig':_.t:l‘IDt,D:: = 0
- VEX Remote Control 20 WElltlD-l-SEC‘. (1000} '
21 motor[leftMotor] = 0;
22
23 || SRR RS ++++ ++++ ++++ +++++++++++ b+
uperfuest201 mithFirstProgramRobotcHoComments.c" compiled on Jul 2% 2015 10:45:09
For Help, press F1 VirtWarld VEX-Cortex SmithFirstProgramRobotcMoComme RAN Mo compile errars Ln1:




Download the program

{5 ROBOTC
File Edit View Robot

Window Help

([E=N B =

& ~Control Structures

- Advanced

- Battery & Power Control
- Debug

- Display

- Drive Train

- File Access

- Math

- Miscellaneous

- Motors

- PID Contrel

- Semaphore

- Sensors

- Sensors [2C

- Serial Link

- Sound

- Strings

- Task Control

- Timing

- User Defined

- VEX Competition Control
- VEX Remote Control

- [ ] *
D New File H - Open File ‘ H Save ‘ ‘ ?* Fix Formatting

Mator and Firmware =" Compile Download to
"} Sensor Setup Download = V Program Robot

VEX Start Page | Maoving ForwardSmith.c [Smﬂhﬁrsthgramltobot{NoCommenis.{ ]

1 b X

1 #pragma config(Motor, portl, leftMotor, tmotorVex393 HBridge, openloop, reversed,

2 #pragma config(Motor, porté, clawMotor, tmotorVexr3ss_MC23, openloop)
3 #pragma config(Motor, portT, armMotor, tmotorVex393 MC29, openloop)
4 #pragma config(Motor, portlo, rightMotor, tmotorVex393_HEridge, openloop, driveRig]
5 f/*11Code automatically generated by 'ROBOTC' configuration wizard IRV
a
7 //Greg Smith
8 //Moving Robot
9 f/8-4-2015
10
11 B o e e e o I o B e T R e i S
1z task main()
13 {
14 waltlMsec (2000) ;
15
16 motor [rightMotor] = 127;
17 motor[leftMotoxr] = 127:
18 waitlMsec (3000) ; . . .
19 || motor(rignchocor] = 0; Since we set it up to map to Virtual
20 waitlMsec (1000)
21 [ | moterlierthotor] = 0; Worlds it will download to a Virtual
23 B RObO
- -

File "E:‘\SuperQuest2015\3mithFirstProgramRobo compiled on Jul 2% 2015 10:45:09

For Help, press F1

VirtWarld VEX-Cortex SmithFirstProgramRobotcMoComme RAN Mo compile errars

Lnl:




Set up and Account with CS2N. It will track progress.
Can log in locally as a guest without tracking.

[l & ]

v
¥ Curriculum Companion

‘:’E[r Tyt :
HOME  LOGIN OFTIONS BADGES

lo get started, click on

ot the screen to pick a

ROBOT VIRTUAL WORLDS

Log in with your CS2N account to earn Badges!

o . 90

Remember Information? I:l
Log In to CS2N

RosoTVIRTUALWORLDS

vd.3.1 {C) 2015 Robomatter Inc.

Curriculum Companion for VEX




Information for CS2N

Welcome to CS-STEM Network

To get started, fill out the form below.

Birthday ©

Manth L Day || Year

New Username @

Enter Username

Confirm Email

Confirm Email

Password

Enter Password

Confirm Password

Confirm Password

First Name

Enter First Name

Last Name

Enter Last Name

Gender



Select Your Robot

1 | - -
¥ Curriculum Companion

A € O

HOME LOGOUT OPTIONS BADGES

ROBOTS MOVEMENT

VEX Squarebot
VEX Clowbot

1) Robots Tab

REMOTE
CONTROL

SENSING

VEX Clawbot

Length: 47 cm
.Ilf‘llllli
Front Left W
Front Righ 1.7cm radius
Rear Left .fcm radius
Rear Right Wheel: 4.7cm radius

2) We will be using the
Clawbot for discussion

Note: This shows the motors and sensors
attached to this robot

Left Motor: Motor 1

Claw Motor: Motor &

Arm Motor: Motor 7

Right Motor: Motor 10

Left Light Sensor: Analog 1
Middle Light Sensor: Analog 2
Right Light Sensor: Analog 3
Gyro Sensor: Analog 6

Right Shaft Encoder: Digital 1
Left Shaft Encoder: Digital 3
Touch Sensor: Digital 6
Sonar Sensor: Digital 8

(C) 2015 Robomatter Inc.




Robots Tab

¥ Curriculum Companion _ W

i T -

HOME LOGOUT OPTIONS BADGES

. REMOTE
LOBIRTS
F?DBIEF MOVEMENT CONTROL SENSING

VEX Clawbot
VEX Squarebot
VEX Clawbot
VEX Swervebot = el Frant Le
Euggy Baot : il Front Rig
tMammal Bot I Pl

Fear Right Wheel: 4.7cm radius

Physical

properties Left Mator: Motor 1
of Robot Claw Motor: Motor 6 Motors
Arm Motor: Motor 7 and
Right Motor: Motor 10
Left Light Sensor: Analog 1 Sensors on

Middle Light Sensor: Analog 2 the Robot

Right Light Sensor: Analog 3
Gyro Sensor: Analog 6 selected.

Right Shaft Encoder: Digital 1
Left Shaft Encoder: Digital 3
Touch Sensor: Digital 6
Sonar Sensor: Digital 8

Different

Robots
Available

Curriculum Companion for VEX v4.5.0 (C) 2015 Robomatter Inc.




Challenges

EI Curriculum Cempanicon - d

A E L T ROBOTS MOVEMENT LA SENSING UTILITY

HOME LOGOUT OPTIONS BADGES CONTROL

MOVEMENT

Click to Basketball Drills
Select Driving Straight |

Different Driving Straight |l
77 Labyrinth Challenge
Cha”enges Power Level Inv.

Power Level Inv.

(Encoders)
Robot Acceleration
7 Sentry Simulation | . .
Simulated Acceleration Basketball Drills Achievements Achievements
% & e Bot %7 Basketball Drills Completion
_ Use the encoders fo perform a Some
Tuming Inv. (Encoders) basketball-like drill. Beginning from e
Turning Inv. the starting line, the robot must activities
Wait State Inv. traverse to the first line, stop, return

allow you

fo the starfing line, and repeat for
each line. Completion of this

Summa ry of the challenge is required for the Current Robot: VEX Clawbot
. . . Movement Mastery badge.
activity with a pdf Finsd storting point

that includes details START ACTIVITY »
about the challenge.
Click on ‘Start (C) 2015 Robomatter Inc.

Activity’ to begin

=
) Specification Document




We’'ll Test Our Program in the
Utility -> Imperial Distance Utility

!"?'.lﬂuniculumﬂnmpaniun EI [=]

“ !: n ! REMOTE
=1 W 5 = e s
2 s ROBOTS MOVEMENT CONTROL SENSING UTILITY

UTILITY

Imperial Distance Utility
tric Distance Utility
ight Sensor Table
Turn Utility
Huge Table
Grand Challenge

. jards Challenge
2) Imperial Golf Challenge

Distance Utility %‘L’i..’:‘:;j*’”“f Imperial Distance Utility Achievements

Mo Achieverments
This table allows users to calibrate
necessary sensors for traveling over
certain distances. The measurement
of this table is using the imperial
system (inches, feet, etc).

[}
)~ Specification Document

START ACTIVITY »|

Curriculum Companion for VEX v4.3.1 (C) 2015 Robomatter Inc.




Select Camera and Go

' Curiculum Companion

1) Follows Right
Scroll: Zoom

3) Free
Movement:
Scroll: Zoom
Click-Drag:
Rotate View

O‘Ir I{: @
n Z:-::% 0.:5 ﬁg

=

B

B

)

T

Show Sensors
Toggle



Enter the Sample Your Turn

]
program 7 /Greg Smith
— Motors and Sensors o //Moving Robot
Setup g J/B-4-2015
— task main() and code 10
: 11 R SR RT AT SERTRC A STRE A SR B SRR ST R RS AT
Compile and correct 1o fask main )
errors 13 i
Download to the 14 waltlMsec (2000) ;
. 15
virtual robot 16 motor[rightMotor] = 127;
Run the program 17 motor[leftMotor] = 127:
. . 18 waltlM=sec (3000) ;
Can you mOdIfy this 19 motor[rightMotor] = 0;
program to... 20 waitiMsec (1000) :
Write the letter Z? S? 21 motor[leftMotor] = 0;
&
23 ______________________________

Reference Website:
http://education.rec.ri.cmu.edu/products/cortex video trainer/
Click on Movement for much of the material covered



http://education.rec.ri.cmu.edu/products/cortex_video_trainer/

Teaching Strategy:
Grading Student Programming

Movement: Basketball Drills
Programming (10 Points = 100%)

____Program compiles (4 points)

_____Header complete with names, description and date (2 points)

____Code is properly indented (2 points)

____Comments in the program describing the code (2 points)
Performance (10 points = 100%)

Completed



Online Time:
Movement Challenges

a4 CurriculumCompaniDn EI = @

MOVEMENT /’%

Basketball Drills
Driving Straight |

Driving Straight Il

Basketball Drills
Sentry Simulation 1 * .

(Encoders) \
Robot Acceleration u -
7 Sentry Simulation |

S U m O B Ot Simulated Acceleration Labyrinth Challenge Achievements

2 Sumo Bot P q 7 Moving Forward
Using a series of turning an 'if:? T
urn Left

movement behaviors, program the )
Turning Inv. robot to reach the end of the 3 Turn Right

°
La b rI n t h ‘ h a I I e n e Wait State Inv. labyrinth from the starting position. i Labyrinth Completion
Completion of this challenge is

required for the Movement Mastery

bodge. Current Robot: VEX Clawbot
I:: Specification Document Fixed starting point:

START ACTIVITY/ >

Curriculum Companion for VEX v4.3.1 (C) 2015 Robomatter Inc.

Turning Inv. (Encoders)




Basketball Drill Programming
Alternatives

Using the Basketball Drills Activity to
introduce:

Variables
For loop

Functions



Looking at Potential Solutions to Basketball Drills

26 St b
27 task main()
e Pseudo Code >z [ .
29 waitlM=sec (1000) ;
® GO forward Iong enough 30 /f Move forward to First Line
. . 31 motor[rightMotor] = &3;
to cross the first line 52 motor[leftMotor] = 63;
33 waitiMsec (2400) ;
e Come back 34 //Back up |
35 motor[rightMotor] = -63;
36 motor[leftHMotor] = —63;
e Go forward long enough - waitiMsec (2400) ;
. 38 S /Move Forward to Second Line
to cross the second line 2o otor [riahtiotar] — £3;
40 motor[leftHMotor] = B3;
® Come baCk 41 waitlMsec (4800) ;
4z S /Back up
°® 43 motor[rightMotor] = -63;
GO forward Ione enough 44 motor[leftMMotor] = —-63;
to cross the third line 4 waitlMsec(4800);
45 S/ Move Forward to Third Line
47 motor[rightMotor] = &3;
i Come baCk 48 motor[leftMMotor] = 63;
. . . 49 waltlM=sec (7200) ;
With enough guessing and checking, 50 //Back up
you can get the correct values for the 51 motor[rightMotor] = -63;
waithsec() S22 motor[leftHMotor] = —83;

23 waltlMsec (7200) ;
L4 1



Using a
Variable to help
with changes

If only there was
a tool in RobotC

that would let
the code repeat.

3
Lo

int timeToline = 2400;
B e e
task main|)

{

}

waitlM=ec (1000) ;
S Mowe forward to First Line

motor[rightMotor] = &3;
motor[leftMotor] = 63;
walitlM=ec (timeToline) ;

S /Back up
motor[rightMotor] = -&3;
motor[leftHMotor] = —-83;

waltlM=ec (timeTolLine) ;
J/fMove Forward to Second Line

motor[rightMotor] = &3;
motor[leftMotor] = &3;
waltlM=sec (2 timeTolLine) ;
S /Back up

motor[rightHMotor] = -63;
motor[leftMotor] = -—-63;

waltlM=ec (2 timeTolLine) ;
S fMowve Forward to Third Line

motor[rightHMotor] = &3;
motor[leftMotor] = b3;
waitlM=ec (3*timeToLine) ;
S /Back up

motor[rightHMotor] = —-63;
motor[leftMotor] = —-g3;

waitleec(E*timETnLineb;

5 T TN N U S 0 T T B



For loop in RobotC

e When to use it

— When you want to repeat something a set number of
times

e Svntax If the line variable
is less than or

equal to 3 when it
reaches this, it will

After completing the
loop, it will add 1 to the
variable line.

Declares
an integer
variable
called line
and gives it
an initial
value of 1

do the loop
another time.

. : NPT ICYT In this example it will repeat the
for(mt lme - 1' lInE<_3' Ime++) code inside the {} three times.
{ Once when line=1

Once when line = 2

//Code repeated And

Once when line=3



24

25 int timeToLine = 2400;

26 B e e NO IOO VS for
27 task maini) p o

8 {

29 waitiMsec |(1000) ; IOO

30 /f Move forward to First Line p

31 motor[rightMotor] = &3;

32 motor[leftMotor] = &3;

33 waltlMsec (timeTolLine) ;

34 //Back up int CLimeToLine = 2400;

33 motor[rightHotor] = -63; B e
36 motor[leftMotor] = —-g3; £ k ma:r_u(]

37 waitlM=sec (timeTolLine) ; a3

8 //Move Forward to Second Line I

39 motor[rightMotor] = &3; for(int line = 1; line<=3; line++)
40 motor[leftMotor] = £3; i

41 waitlM=ec (2 timeTaolLine) ;

4z //Back up //Go Forward

43 motor[rightMotor] = -63; motor[rightMotor] = &3:

44 motor[leftMotor] = -63; motor[leftMotor] = 63:;

43 waitlMsec(2*timeToline); waitlMsec (line*timeToLine) ;
45 S/Move Forward to Third Line

47 motor[rightMotor] = &3; "'r"'raa':]': up

8 motor[leftMotor] = &3; motor[rightMotor] = -63;

445 waltlM=sec(3*timeToline) ; motor[leftMotor] = —-§3:

=0 hqac%fm, . waltiM=sec (line*tcimeToline) ;
Sl motor[rightMotor] = —-83;

52 motor[leftMatar] = —63: ¥

53 waitlMsec (3*timeToline) ;

=4 ! } /P

55 J e



Since line = 1 the first time through

For IOOp this loop
. Ko . .
exam p|e line*timeTolLine is the same as
1*¥2400 = 2400
T Taimeloline = 22007 the first time through this loop.

task maini)

for({int line = 1; line<=3; line++) 1W1en
a 2*2400 = 4800
/ /G0 Forward
motor[rightMotor] = 63; the second time and
motor[leftMotor] = B3;
waitlMsec (line*timeTolLine) ;
//zack up L 3*2400 = 7200
motor[rightMotor] = -63;
motor[leftMotor] = -63; the third time.

waitlMsec (line*timeTolLine) ;

RobotC does the math inside the ()
before executing the wait1Msec()
command



Using Functions to make the main
body easier to read

int timeTolLine = 2400;
S 4+ ++4+++4++ moveForward +++++++++++ 4+ 4+ 4+4+4
void moveForward|(int timeToMowve)
{
motor[rightMotor] = &3;
motor[leftMotor] = &3;
waitlM=ec (timeToMowve) ;
}
S+ 4+ +44+4++ moveBackward 444444444444
rvoid movebBackward (int timeToMowve)
{
motor[rightMotor] = -63;
motor[leftMotor] = —-63;
waitlM=ec (timeToMowve) ;
}

B et B P B i e
task maini)
{

Define the Functions

above the main body.

for(int line = 1; line<=3; line++) Main Body
{

moveForward (line*timeTolLine) ;
| moveBackward (line*timeToLine) ;



The function ‘Header’ [/ +++++

F u n C void — It will not return a value moveForward
moveForward — The name of Comments added to
D t this function. You get to pick make the program
e | the name of you function as

easier to read. You
can add details, ...

long as:
-Starts with a letter
-No spaces or punctuation
-Not a reserved Word
And it should describe what it int timeToMove

is doing. int — Sets an integer variable
timeToMove — An integer

variable that will store the
[ +++ P +++++++++ moveForward ++++++

i ) ] value sent to the function in
void moveForward (int timeToMowve)
; the call statement.

motor[rightMotor] = &3;
motor[leftMotor] = &3;

waitlMsec (timeToMove) ; The code for the function goes
between {}. When the function

}

is finished the program will
return to the line after the call
statement.




Dry Run: Reading the Program

int timeToLine = 2400;
£ F 4 4++44+4++ moveForward +4+4+4+++++0 000004+ ]
vold moveForward (int timeToMowve) timeToMove

motor[rightMotor] = &63;
motor[leftMotor] = &3;
walitlM=sec | timeToMowve) ;

J+++++tt+++++ moveBackward ++++4ttt bbb+

vold moveBackward (int timeToMove) timeToMove
motor[rightMotor] = —-&3;
motor[leftMotor] = —-63;

waltlMsec (timeToMowve) ;

B et B P B i e
task maini)

5
D

fori{int line = 1; line<=3; line++)

moveForward (line*timeTolLine) ;
| moveBackward (line*timeToLine) ;




Online Time:
Movement Challenges

Basketball Drills — S

ROBOTS MOVEMENT SENSING UTILITY
HOME LOGOUT OPTIONS BADGES r

CONTROL
MOVEMENT /"%’

Basketball Drills
Driving Straight |

Sentry Simulation 1

S B t % Labyrinth Challenge
u l I I O O Power Level Inv.
Power Level Inv.

(Encoders)
Robot Acceleration

La by ri n t h C h a I | e n ge ¥y Sentry Simulation | Labyrinth Challenge Achievements

Simulated Acceleration

<& Sumo Bat 7 7 7 7 Moving Forward
. Using a series of turning and <% Tum Left
Turning Inv. (Encoders) movement behaviors, program the u (_e
Turning lnv. robot fo reach the end of the 7 Tum Right
Wait State Inv. labyrinth from the starting position. ¢ Labyrinth Completion
Completion of this challenge is
required for the Movement Mastery
badge. C
urrent Robot: VEX Clawbot
When you complete the
y p 7. Specification Document Fixed starting point:
activities, incorporate Ty =
variables ; loo PS, an d Curriculum Companion for VEX v4.3.1 (C) 2015 Robomatter Inc.

functions
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