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Foreword 
 
 
 
 
 
 

 

The PDST Mini Sumo Robot has been developed as a low cost introductory model for educators 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 used in these 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 the Mini Sumo class 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 outline the concept and rules behind 

Robot Sumo along with how to manufacture the robot as well as giving a history of robotics complete with 

notes and video.  

  
This Mini Sumo Robot has the following features: 

¶ Three piece simple chassis easily made form acrylic sheet or even cardboard. 

¶ Low centre of gravity and moment of inertia allowing quick deceleration. 

¶ Two wheeled easily controlled differential drive and steering. 

¶ Front mounted LDR edge sensor ς students can add a rear mounted LDR sensor as an additional 

exercise. 

¶ Line illumination LED beside LDR sensor to standardise calibration. 

¶ Forward facing one piece infra-red distance sensor 10 ς 80cm. 
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The following should be noted when using this robot: 

 

¶ It is not possible to program the DC motors supplied for a set number of rotations ς more expensive 

stepper motors would be required for this type of control. It is possible to program the motors to 

turn for a set time period e.g. 1.5 seconds etc. 

¶ All the settings for the LDR and infra-red 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 whiteness of the white border/edge, the charge in the batteries 

and indeed similar sensors will differ slightly from each other.     

¶ 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 materials and are easily sprayed 

black/white with minimal preparation. 

¶ The current Irish Mini Sumo Robot Competition Rules are included in the folder Mini Sumo Robots 

Introduction. 

 

 

 

Ring 
Name 

Ring 
Diameter 

Ring 
Height 

White Border 
Width 

Start Line 
Width 

Start Line 
Length 

Start Line 
From Center 

Mini 
Sumo 

77 cm 2.5 cm 2.5 cm 1 cm 10 cm  5cm  
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1. Downloading/Installing GENIE Design Studio Software 
 
Copies of GENIE Design Studio Version 1.1 software and associated USB Driver Installation Wizard is 

available in the folder 4.GENIE Design Studio Software Installation.  

 

If you encounter any problems all the required software, drivers and troubleshooting tools etc. can also be 

downloaded free via the website www.genieonline.com by clicking on the tab Downloads as shown below. 

 
 

 

 
If you encounter any difficulties click on the Support tab and you will be directed to the GENIE 

Troubleshooting Guide and the Troubleshooting Tool. Both of these are also available on the Technology 

resource DVD in the 4.GENIE Design Studio Software Installation folder. 

 
  

 
 

http://www.genieonline.com/
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2. GENIE Design Studio Interface 
 
 

To open GENIE Design Studio click the GENIE Design Studio icon on the desktop or use the start 

menu to locate the program. 

 
 
 

 
 
 
 

  

Menu Bar 

Work Area 

Tool Bar 

Programming 
Commands 

Microcontroller button 



 

 
 

PDST Technology CPD 

7 

 
 

 
3. Connecting the E18 Motor Control Board to your PC 
 
Connect the GENIE USB Plug & Play cable.  

The following should appear: 

 
 
 

If the confirmation window does not appear click on the Help button and consult the Troubleshooting 

Guide as described in Section 1. 

 

 
 
 
 
 
 
 

Select OK 
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4. Testing the E18 Motor Control Board 
 
Firstly you must tell the software what GENIE chip you are using. Select Microcontroller from the tool bar 

followed by Program Settings. Select the GENIE E18 chip. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

The Program Settings window provides information about the inputs/outputs available on the E18 chip: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 

Number of inputs and outputs 
available  

Chip configuration  
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The E18 chip has the following features: 

¶ 8 digital outputs labeled Q0 to Q7 

¶ We are only using Q3 to Q7 incl. for this robot  

¶ ¢ƘŜǎŜ ƻǳǘǇǳǘǎ ŀǊŜ ΨŘƛƎƛǘŀƭΩ ƛƴ ǘƘŀǘ ǘƘŜȅ ŀǊŜ ŜƛǘƘŜǊ ƻƴ όмύ ƻǊ ƻŦŦ όлύ 

¶ 3 possible analogue inputs e.g. LDR, Thermistor etc. labeled A0, A1 and A2 

¶ 5 possible digital inputs e.g. switches labeled D0, D1, D2, D6 and D7 

¶ As shown on the chip configuration: 

o Input A0 and D0 share Pin 17 ς connected to A/D0 on PCB 

o Input A1 and D1 share Pin 18 ς connected to A/D1 on PCB 

o Input A2 and D2 share Pin 1   ς connected to A/D2 on PCB 

¶ We are using A/D1 and A/D2 for this robot 

¶ Power to the chip can be tested across Pin 5 (0v) and Pin 14 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

It is possible to set the E18 as the default chip to be used by the software each time it is opened. Instructions 

for this are available by viewing the AVI file Setting GENIE E18 chip as default located in the folder 5.GENIE 

Design Studio Training for Mini Sumo Robot. 

NOTE: 
 
We are only using LDR and infra-red inputs 
in this module but it is possible to use 
many other analogue inputs such as a 
thermistor, variable resistors etc with the 
GENIE E18. 
 
Similarly it is possible to incorporate digital 
inputs such as micro switches with the 
robot for obstacle avoidance etc but they 
are not covered in this module. 
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Connect the GENIE USB Plug & Play cable to the line follower robot and turn on power to your robot using 

the SPST switch on board. 

 

The green status LED should flash and the software should indicate that the 

microcontroller is now connected as shown. 

 

 

 

 

 

 

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

working. 

 

 

 

 

 

 

We will use the Control Device command to test these outputs. This command can be activated from the 

menu shown above or by clicking the Microcontroller button on the tool bar as shown below. 
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Activating the Control Device command opens the following window in the Program menu. 

 

 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

2. This indicates that the software recognises that the LDR 
connected to A/D1 is connected. 

1. By clicking on output Q3 and changing it from off (0) to 

on (1) we should be able to activate the line illumination 

LED beside the LDR. 

 

3. By covering the infra-red sensor connected to A/D2 we 

should see its operation indicated on the screen as shown. 
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Troubleshooting: 
 
If the LED does not illuminate, check the following: 
 
Is the LED connected into the PCB with correct polarity as shown below? 

 
 
 
 
 
 
 
 
 

 

Is the LED 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 to +V and 0V in Q0? 

 

Is the white cable connected to 0V in A/D2? 

 
 

Now, by turning on (1) and off (0) outputs Q7, Q6, Q5 and Q4 in turn, we should observe the clockwise and 

anticlockwise rotation of each motor M4 and M3.  

 

If the motors do not operate then check the following: 

 

¶ Are the 2 cables from M4 connected into Q6 and Q7 on the PCB? 

¶ Are the 2 cables from M3 connected into Q4 and Q5 on the PCB? 

 

In the next section we will now look at how to write a simple program to operate both motors in order to 

create forward and reverse motion. 
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5. Driving the robot 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. 

 

 

 

The Motor  command is located under the Input and Output section of the flowchart 

symbols. 

 

 

The Wait and Stop commands are located under the Program Control section of the 

flowchart symbols. 

 

 

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

 

 

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

 

NOTE: 

 

The following conventions are used when editing outputs and inputs: 

 

¶ 0 Make output low (off). 

¶ 1 Make output high (on). 

¶ T Toggle this output (where high is set to low and low is set to high). 

¶ X Leave output alone. 
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Double click on each of the commands except the Stop and edit as shown below. Remember to set the type 

of motor being used to DC: 

 

 

  

 
 
 

 
 
 
  

 
 
 

  
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

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

Push up the M3 and M4 sliders in 
order to set both to forward motion. 
 
NOTE: Depending 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. This 
instructs the program to continue 
running the last command for 3 
seconds. 

Click on the M3 and M4 buttons to 
turn both motors off. 

It is also good practice to include a 
caption indicating what each 
command is doing. 
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In order to download the program to the robot, click on the Microcontroller button and select Run Live. The 

Program window will indicate that it is Accessing the PIC chip and then that it is Running Live. The program 

will start immediately once it is downloaded. The USB cable can then be removed and the program rerun by 

pressing the small reset switch on the PCB. 

 

The following commands and screen will be seen when using Run Live. 

 
 
 

As mentioned previously, when you run this program live you may now discover one of the following 

scenarios depending on how you have connected the motor polarity either at the motors or on the PCB: 

a) The motor is actually going in reverse. In this case you simply set both M3 and M4 sliders to the down 

position instead of the up in order to get forward motion. 

b) One motor 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 to download and run the program. 

 

 


