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What is Micromouse?

ÅDesign competition started in June 
1979 by IEEE

ÅVery popular in Japan

ÅRobot that solves a maze

ïFully autonomous

ïMust fit into a 16cm x 16cm square

ïStreet price of all parts (electronic 
and mechanical) cannot exceed $500
ÅKit or Custom made



Micromouse2009 Season

ÅCompetition held here 
on April 25, 2009

ÅResults: 
ïFirst Place

ï¢ƘŜ ƻǘƘŜǊ ǎŎƘƻƻƭǎ ŘƛŘƴΩǘ 
bring mice to compete

όǘƘŜȅΩǊŜ ŀŦǊŀƛŘ ƻŦ ǳǎύ

ï$500 in prize money

ÅThis year generated lots of 
publicity for the team UCSD
and IEEE 



Old MicromouseDesign

ÅCustom PCB

ÅKit based mechanical 
system

ÅGot stuck on a turn 
during 2008 
Competition

ÅObliviously it had some 
major problems in both 
the electronic and 
mechanical systems



DESIGNING THE 2009 
MICROMOUSE

Start to Championship



2009 MicromouseDesign Goals

2008 MicromouseProblem
1. Got stuck on a corner
2. Sensor field of view
ï Could return bogus values
ï Had most trouble near walls

3. Blew a motor driver IC during 
testing

4. Linear regulators got warm 
during normal operation

5. LCD Debugging Interface was 
hard to read while robot was 
driving

2009 Design Goal
1. Protect the wheels and axels
2. Mount the Sensors  to prevent 
bogus values

3. Make motor drivers easier to 
replace
ï Use PLCCpackage

4. Replace linear power supply 
with switching power supply
ï Add +24V rail for the motors only 

to improve motor performance

5. Add interfaces for the 
programmer that can be removed 
for competition



2009 MicromouseDesign Goals

ÅConclusion:

ïStart over with a ground up design

ÅMechanical System

ÅElectronics package



2009 MECHANICAL DESIGN 
Micromouse



Mechanical Design 

ÅDesigned in SolidWorks3D CAD/CAE tool 
package

ÅBased design off of ƛwƻōƻǘΩǎCreate/Roomba
platform

ÅDesign began about 3rdǿŜŜƪ ƻŦ {tΩлу

ÅAt first looked at modifying the old Mouse, 
but quickly realized that would be as much 
work as starting over.



Mechanical Design Pass 1 

ÅFirst pass based on 
clear acrylics

ÅStarted with 10mm 
thick material

ÅDesign questions?
ïChances of success in 

drilling and tapping the 
side of the acrylic?

ïAppearance?
ÅReally nice, based on SW 

renderings



Mechanical Design Pass 2 

ÅSecond pass based on 
aluminum

ÅStarted with billet based 
material

ÅDesign questions?
ïFoSof 330

ïCost?
ÅAstronomical

ïMaterial cost 

ïMachining cost

ïAppearance?
ÅNot as cool as the acrylics



Mechanical Design Pass 3 

ÅThird pass also based on 
aluminum

ÅStarted with sheet based 
material

ÅDesign questions?
ïFoSof 10
ïLower weight than billet
ïCost?
Åreasonable

ïMaterial cost = cheap
ïMachining cost = 

moderate 

ïAppearance?
ÅSame as before



Mechanical Design Pass 3-5 

ÅConsiderations in design revisions 

ïManufacturability 

ÅChanged from metric to inch

ÅFixed models with geometry that could not be 
machined

ïImproving SW skills

ÅDesign Automation

ÅConfigurations

ïChanged motors to less expensive variant



Sheet Metal Bot3



Making the Mouse

ÅSent package of 3D models, and 2D drawings 
to a forum of machinists
ïReceived several bids

ïChose the shop which offered the best balance 
between customer service and cost

ÅSeveral things had to be remade
ïOne manufacturing error 

ïOne design error (6 bad parts)
ÅCheck that units in the model, drawing, and the title 

block agree.  (Otherwise you get a bonehead award)



2010 Micromouse
Mechanical Design Goals

2009 Problems

1. Wheels were not easy to 
remove

2. Base of Mouse was too big

3. Battery fell out

4. Heavy

5. Machine could not 
determine reliably if it had 
hit a wall

6. Cable pass-through holes 
were too small

2010 Goals

1. Remove guard around 
wheels

2. Make base smaller

3. Add Battery holders

4. Use acrylic for bases

5. Implement a touch sensor
ï Want to let the robot know 

exactly where it hit the wall

6. Make Cable pass-through 
holes bigger



2010 Micromouse
(Current design)


