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About Me
- SRS Member \ Builder

- Robothon Planning Committee
- Robothon.org Webmaster

- Host of “Build it with Arduino” Meetup 
Group
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“Why this Project?”

● History \ My original Plan, Goals
● Lot’s of changes over 6 months……
● Limited end-result today BUT…..
● Points I’d like to leave you with today…...
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Why 3kg Sumo?

● Great next step beyond Mini-Sumo
– Take your Learning to next level – more complex designs, 

bigger robots take further skills!
– Use to be a big-hit contest: lot’s of competition, big-draw 

SRS and other clubs\events!
● Both Autonomous and RC

– Learning’s can be applied to other SRS contests: Pop-Can 
Challenge, Magellan, Build Challenges     

BUT more expensive \ why?
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Triple-Show items Today

● Partial-assembly of Viper demo build
● My practice ring
● (Bar-none) Best Book Resource…….
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Building Guidance
● To set you up for success

– Focus on 1 (Autonomous) Build 
– Build a 2nd (R\C) Build for testing\strategy design

● Pairs strategy is key for any Sumo level

      -  Purchase or construct a demo ring: approx size of official             
 ring; critical since testing is key

       -  Build in incremental steps: using sub-systems design; 

            KEY when learning!!

       -  Start with a Mechanical kit \ WHY? ; study specs\parts before  

            Purchase!!

●
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Building Challenges \ Notes

● Not much mounting\construction space; BUT varies 
with kit or custom solution….

● Want DC motors and not Servo’s 
(Power\Performance)

● ESC’s
– Why a great motor controller choice?
– Specs\data sheets designed for RC, not robot building



  8

ESC’s (continued)

● Matching game:
– Type of DC Motor: Brushed, Brushless + single or dual?
– ‘PWM Frequency’ (Hz) & “PWM Duty Cycle” range (uSec)
– Microcontroller choice: can it meet PWM Freq??
– “Input Voltage” # of Cells (calculate to Volts)
– “Motor Limit” spec in Size\# of Turns
– “Profile Selection” affects Duty Cycle  - want 100% 

Forward, Reverse, Brakes!!
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ESC’s (continued)

– Look for quirks (usually documented)
● Fwd\Reverse time delay: smallest reverse time possible
● Auto shut-down @ time-limit in Reverse – avoid these
● Most don’t have equal performance in forward and reverse; 

translate to reduced speed in reverse (even at 100% Fwd, Rev, 
Brake

● Identify “dead zone” where Signals sent are ignored (around 
Neutral \ 1.5ms Duty Cycle (width of “Breaking Zone”)

● Review Traxxas XL-10’s
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Building Challenges \ Notes (cont.)

● Alts to ESC’s – get a motor controller that can handle 
high current delivery; but then more complex I\O and 
programming from Microcontroller (its a trade-off)

● Sensor choices
– Ring edge detectors (@ min-pair edges of front scope)
– Opponent detectors (@ min 1 front facing)
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Sensor Choices (cont.)

– Both sensor types: Multiples-of and Programming 
Strategy Design are key to success!

– Know each sensor strengths\weaknesses
– For Object detect: select for multiple ranges, analog vrs 

digital data
● For placement and choice, know the ‘beam pattern’
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Object Detection Placements
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Object Detection 360



  14

Building Challenges \ notes (cont.)
● Electronic design

– Use 1 to 3 noise reduce Cap’s per DC motor
– Do full schematic \ logical connections layout prior to any 

assembly
– Watch for ground loops
– Design for 2 Power Supplies: Motors and Logic separate; 

provide regulation via 1 batt or 2
– Keep wires organized, min length and use Terminator 

Block
– Use 2 on\off switches to activate 2 power sources
– Know start-up \ shut-down process
–
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Wrap-up points

● Demo my Viper build \ parts list
● Next steps review for Viper
● CTA

– Your interest in 3kg Sumo?
– At min, take these learning’s\ideas to a more advanced, 

power need robot!!
● Resources will be placed on Robothon.org 
●     Q&A
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