Programming theGENIE E18
Motor Control Board to Control
a Mini Sumo Robot
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Foreword

ThePDST Mini Sunf®obothas been developeds a low cost introductory model feducators interested in

Applied Control and Robotics

Robot Sumo is a sport in which two robots attempt to push each other out of a circular ring in a fashion
similar to the sport of Sumo wrestling. The robots usedase competitions are sometimes called

Sumobots

Robot Sumo is divided into classes which are fought on progressively smaller arenas. The PDST Mini Sumo
Robot can compete in thielini Sumaclass which allows a robot mass of up to 500g and maximum size of

10cm x 10cm x any height.

The accompanying notes and information included in this module outi@eoncept and rules behind
Robot Sumo along withow to manufacture the robot as well g#ing a history of robotics complete with

notes and video.

This Mini Sumo ébot has the following features:
1 Threepiece simple chassis easily made form acrylic sheet or even cardboard.
1 Low centre of gravity and moment of inertia allowing guiekceleration.
1 Two wheeédeasily controlledlifferential drive and steering.
1 Front mounted LDR edge sengmstudents can add rear mounted LDR sensor as an additional
exercise.
1 Lineillumination LEDeside LDR sensor to standardise calibration.

1 Forwardfacing one piece infraed distance sensdr0 ¢ 80cm.
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The following should be noted when using this robot:

1 Itis not possible to program the DC motors supplied for a set number of rotagioge expensive
stepper motors would be required for thigpe of control. It is possible to program the motors to
turn for a set time period e.g. 1.5 seconds etc.

1 All the settings for the LD&nd infrared sensors indicated in the notes are examples only. Each
robot will require its own settings for the sensors to be found through calibration. They will depend
on the surface it is operating on, the whitess of the white bordéedge, the charge in thdatteries
and indeed similar sensewill differ slightly from each other.

91 It will be necessary to make your own Mini Sumo Robot competition ring to the dimensions shown
below. MDF, laminated board or plywood are all suitable mateaatsare easily sprage
black/white with minimal preparation.

9 The currentrish Mini Sumo Robot Competition Ruwdes included in the foldeini Sumo Robots

Introduction.

FLAT, DARE.
STARTING LINES SMOOTH SURFACE

e

RAISED WHITE BORDER
Ring Ring Ring White Border Start Line Start Line Start Line
Name | Diameter | Height Width Width Length From Center
Mini 77 cm 25cm 25cm lcm 10 cm 5cm
Sumo
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1. Downloading/Installing GENIE Design Studio Software

Copiesnf GENIE Design Studiéersion 1.1software and associatedSBDriver Installation Wizards
available in the folde#d.GENIE Design Studio Softevémstallation

If you encounter any problenall the required software, drivers and troubleshooting tools. eanalsobe

downloadedfree via the websitevww.genieonline.conby clicking on the taBownloadsas shown below.

= Welcome to GENIE - Microsoft Internet Explorer provided by St. Geralds College [AEE]
@ i &) genizaniing.cam v &[4 x| &
File Edt View Favortes Toos Help
Favorites | 5 () Financial = ¥ eBay.e - Ireland’s OnineM... & eBay.ie - Ireland's oniine ... ¥ Google € Suggested Sites - ] Get More Add-ons -
58 |- | @ Microsoft GLtiook Web Access | (@ Welcome to GENIE 5 - d v Page Safetye Toos~ @

Apsout GENIE e Boa s @ Downwoaps @ @ SUPPORT

=y =

DownLoAD GENIE
DESIGN STUDIO!

USB Pwc & Puar

G EN I E D ES Crpie DrIVER

i ‘Cbcrms your download:

Download GENIE Design Studio v1.1

Download the full installation for the latest version o IGEN\E
7 Design Studio (v m It is compatible with Circuit Wizard v:

Start using GENIE today by downloading T EGTE MAGAZLIEE i S 172 ME

GENIE Design Studio software!

Please click on one of the three options o > Update your existing GENIE software
GED RT # If you already have an existing installation of GENIE Design
* If you do not have any existing GENIE i %\ Studie, click o update that software to the latest version,
choose the first option to download the N s | Size: 14.1 MB
* If GENIE Design Studio is already installg
slectingthe second option wil update

for compatibility w\th your existing software.

Note: You will need Windows® on your computer to be
able to run the GENIE Design Studio software.

V / /S g AR ] g‘\mcnnr_:_mn

NEW WAVE CONCEPTS

If you encounter any difficulties click on tBeipporttab and you will be directed to the ENIE
Troubleshooting Guidend theTroubleshooting ToolBoth ofthese are also available on the Technology

resource DVIn the4.GENIE Design Studio Softwhrstallationfolder.
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2. GENIE Design Studio Interface

To openGENIE Design Studiick the GENIE Design Studéon on the

menu to locate the program.

Menu Bar Tool Bar

+ GENIE Design St dio - [Untitled *]
|8 File Edt tiew Program Window Help

ofessional

PD PD;.velopment

Service or Teachers

desktop o

r use the start

DSHE& 2 L

¥ Debuglive  Shift+FS
g Control Device
¥ Calbrate Sensor

£ Reset Program
& Check Program

L Programming
Commands

Work Area
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3. Connecting the E181otor Control Board to yourPC

Gonnect the GENIE USB Plu@lay able.

The following should appear:

[- =[]

Help
DER(&@ o /o8B s0QAX 6

weitnig Ba| Aeieo f 1eEEy @

GENIE Design Studio

] ) #SENIE Plug &Play cable has been cannected to this computer and yau can naw use i for areal . Far cance, cick on the Help butten
to troubleshoot the GENIE connect tion,

Select OK

Flow Control

Compare

el |

@ :
Diaital
Test the inputs with 2
aiven patiem,

Ik

If the confirmation window does not appeanlick on theHelp button andconsult theTroubleshooting
Guideas describedh Sction 1.
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4. Testing the E18 Motor Control Board

Firstlyyou musttell the software what GENIE chip you are using. S&lexibcontroller from the tool bar
followed byProgram SettingsSelect theGENIE E1éhip.
X e Sattines

B File Edt View Program Mindow Help

- = L&
DEE & 4 :II B hNAX |8 Choose the type of microcontroller you wish to
'» RunLive s use in your Flowchart program:
¥ Debuglive  Shift+FS
g GEMIE C05 core |3 cancel

g Control Device:

Y caibrate sensor

GEMIELOS  (Kits Orly) LITE

Help

gl

(GEMIE C08 CORE
GEMIE C14 CORE
(GEMIE 20 CORE
GEMIE E18 ELITE
GEMIE E23 ELITE

G0
v al (shared) &l *
r ® GZ

53

- * G4
2 Inputs, 3 Outputs {G0,GZ,G4) ﬂ

TheProgram Settingsvindow providesnformation about the inputsdutputs available on th&18chip:

ﬁ|

Choose the type of microcontroller you wish ko E:;io;i;:reFﬁza‘iﬁ;’;—’g{g&”gﬁjﬁdler you wish to

use in your Flowchart program:

Program Settings

T |GENIE E15 ELITE JRd Cemal
View: { Signals Help
Wigw: ™ Device Help

This microcontroller has the Following signals:

Inputs Outputs

v A0 {shared) oo v i
v a1 (shared) Dl ¥4 Q1 v
v Az (shared) Dz ¥4 Qz 4
q: '

Q4 4

05 4

06 e Q6 4

o7 4 Q7 4

Ll

Number of inputs and outputs chip configuration
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The E18 chip has the following features

8 digital autputs labded QO to Q7

We are only using Q3 @7 incl. for thisobot

¢t KSaS 2dzildzia NB WRAIAGFIEQ Ay (KIFIG GKS@& | NB
3 possible analogue inputs e.g. LDRermistoretc. labeled A0, A1 and A2

5 possible djital inputs e.g. switaks labeled0, D1, D2, D6 and D7

=A =4 =4 =4 4

As shown on the chip configuration:
o Input A0 and DO share Pin tonnected to A/DO on PCB
o0 Input Al and D1 share Pin &t&onnected to A/D1 on PCB
0 Input A2 and D2 share Pin & connected to A/D2 on PCB

1 We areusing A/D1 and A/D2 for thisbot

1 Power to the chip can be testl across Pin 5 (Oapd Pin 14

1 NOTE: Battery power must be between 6 V and 12V

GENIE E18 ELITE l

Fully-featured 18-pin GEMIE microcontroller,

NOTE:

We are only using LD#Rd infrared inputs

Pins
The GEMIE E12 microcontroller has 12 legs (known as pins) and in this module but it IS_pOSS|bIe to use
these are used as follows: many other analogue inputs such as a
, . thermistor, variable resistors etc with the
‘oLl Pin Description S
§—sr mnu% 1 Analogue input 22 or digital input D2 GENIE E18.
TR DR 2 Status output (5T)
oy el 3 Programming input (PR}
Sen ooerpE 4 Reset (when pin goes low) . FFE ; ; it
Hel© st S Ground (zero volt supply valkage _Slmllarly it is pos_5|ble to_lncorporate digit:
e et 6 Digital output QO inputs such as micro switches with the
7 Digital output Q1 .
| 8 Digital output Q2 robot for obstacle avoidance etc but they
B bt 5 DSl ot o4 are not covered in this module.
A R 11 Digital output Q5
%Ds m% 12 Digital output Q6
=7 gég 13 Digital output Q7
dr ot [ 14  Power supply voltage (2-5.5 only)

=T 15 Digital input D&
16 Digital input D7
17 Analogue input A0 or digital input DO
12 Analogue input 21 or digital input D1

It is possible to set the E18 as the default chip to be used by the software each time it is dpstredtions
for this are available by viewing the AVI filetting GENIE E18 chip as defdattated in the folde6.GENIE
Design Studio Training ftini Sumo Robot.
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Connect the GENIE USB Plug & Play cable to the line foliolaet and turn on power to yourobot using
the SPST switch on board.

The green status LED should flash and the software should indicate that the
=l=x]

microcontroller is nowconnected as shown.

- |

e ...
1 GEMIE E12

Refresh

| weiboid Ba  As|es G | WS I5s

Microcontroller connected

(Z) A GENIE E18 microcontroller has been
connected to this computer.

w What would you like to do?

", Bunive We can now test that both motors and the line illumination LED are

Download and run this program on the
connected microcontraller.

The following advanced commands are worki ng.

also available For this microcontraller:
¥ Debuglive
Wiakch your program animate as it runs
and debugs on a real microcontroller,
% Control Device
Cortrol the digital inputs and outputs
of the connected microcontroller,
¥ Calibrate Sensor
Measure any analogue sensors
connected ko the microcontraller,

We will use theControl Devicecommand to test these outputs. This command can be activated from the

menu shown above or by dlimg theMicrocontroller button on the tool bar as shown below.

+ GENIE Design Studio - [Untitled *]

]é File Edit View Program ‘Window Help

DEE & v~y Jm-srovax e

&y Pun Live F5

i DebugLive  shift+FS
.

V Calibrate Sensor

% Reset Program “a Control Device

B rheck program Contral the inputs and outputs of a
real microcontroller,

_a_l.-;? Program Jettings... I

i 5t: r i

1C
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Activating theControl Deviceecommand opens the following window in tiRrogrammenu.

. =

2. This indicates thathte software recognises that the LDF

Comtrallin connected to A/D1 is connected.

I GEMEETE w0 USE CTL

Li2|ED ﬁ egsissy

Q 76 543210 Value

our EEE . o
1. Byclicking on output Q3 and changing it from off (0) tc
Controlling device

T ——— on (1) we should be able to activate the line illumioati
s_tahe of the digihl input and output .
signals on the microcontroller. LED bESIde the LDR

‘fou can change the state of an output
signal by dicking on it.

Click on the Cancelbutton to finish.

. El

' e 3. By covering the infraed sensor connected to A/D2 we
Controllina

should see its operation indicated on the screen as shov

T GENEE1S  l0  USE CTL

dimjen g I easssy

Controlling device

@ The above panel shows the current
state of the digital input and output
signals on the microcontroller,

‘fou can change the state of an output
signal by dicking on it.

Click on the Cancel button to finish.
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Troubleshooting:
If the LED does not illuminate, check the following:

Is the LE@onnected into the PCB with corrgaoblarity as shown below?

Is theLED connected to the LED with correct polarity i.e. leg on flat side of LED connected into negative

black?

If the infra-red sensor does not operate, check the following:

Are the black and red cables connected+V and 0V in Q0?

Is the white cable connected to OV in A/D2?

Now, by turning on (1) and off (0) outputs Q7, Q6, Q5 and Q4 inwershould observe the clockwise and

anticlockwise rotation of each motor M4 and M3.

If the motors do not operate thercheck the following:

1 Are the 2 cables from M4 connected into Q6 and Q7 on the PCB?
9 Are the 2 cables from M3 connected into Q4 and Q5 on the PCB?

In the next section & will now look at how to write a simple program to operate bothtars in order to

create forward and reversenotion.
12
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5. Driving the obot forward/r everse

We are now ready to write our first program to move the motor forward and reverse.

Construct the following flowchart by left clicking and dragging the programming commands from the

Gallery. Commands will automatically link together when you drop them in place.

Start

Motar

Stop

Each command must now be edited in order to complete the program.

NOTE:

TheMotor command is located under tHaput and Outputsection of the flowchart

symbols.

TheWait and Stopcommands are located under thiirogram Controkection of the

flowchart symbols.

Commands will automatically link together when you drop them in place.

The following conventions are used when editing outpnsd inputs

1 E Make output low (off).

1 21 Make output high (on).

1 TToggle this output (where high is set to low and low is set to high).

1 XLeave output alone.

13
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Double click on each of the commanslcept theStopand edit as shown belovirRemember to set the type

of motor being used to DC

-

MOTOR FORWARD

>

Continue for 3 secs

fatar

-

-

MOTOR STOF
hotor

Start Properties

Hame:

Cancel
Help

[ Start with this flovwchart suspended

[2) 4 suspended Flowchart can be run by
using the RESUME command.

Motor Properties

Control the direction or speed of a motor:

Type: @& BC C Stepper  Servo
- Cancel
Help

Q 76543210

Wait Properties

Time: m seconds o]
Continue For 3 secs Cancel

Help

H

Caption:

Control the direction or speed of a motor:

Type: ¥ DO Stepper  ( Servo

PDST Technology CPD

It is good practice to give every
program a name to appear in the
Start svmbol.

Push ughe M3 and M4 sliders in
order to set both to forward motion.

NOTEDepending how you have
connected each motor polarity you
may find that you need to set the
sliders in the down position or one
slider up and the other down in
order to achieve forward motion
when you download and Run Live.

Set the Wait time to 3 seconds. Thi
instructs the program to continue
running the last command for 3
seconds.

/ Click on the M3 and M4 buttons tc

turn both motors off.

It is also good practice to include
/caption indicating what each
command is doina.

14
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In order to download the program to th®bot, dick on theMicrocontroller button and selecRun LiveThe
Program window will indicate that it &ccessing the Pibip and then that it iRunning LiveThe program
will startimmediatelyonce it is downloaded. The USB cable tteam be removedand the program rerun by

pressing the small reset switch on the PCB

The following commands and screen will be seen when @imgLive

As mentioned previouslyyhen you run this program liwvgou may now discover one of the following

scenarios depetting on how you have connected the motorlgaty either at the motors or o the PCB

a) The motor is actually going in reverse. In this case you simply set both M3 and M4 sliders to the down
positioninstead of the up in order to get forward motion.

b) Onemotor is going forward and the other going in reverse. In this case you will have to move M3 slider

up and M4 down or vice versa.

EXERCISE 1

Edit the program so that your robot moves forward for 2 seconds and then reverse for 2 seconds.

Use Run Live toadvnload and run the program.

1t
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