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Research Strategy
Biomimicry

Swarm Robotics

Spatial Organization

Navigation

Decision Making

Design Ideas



Research



Principle of Relativity



2 Robot - Velocity(m/s) vs Time(s) & Position(m) vs Time(s)



3 Robot - Velocity(m/s) vs Time(s) & Position(m) vs Time(s)



Percentage Speed Difference 

Distance (m) Time (s)

Percent Time 
Difference 
(%) Speed (m/s)

Percent 
Speed 
Difference 
(%)

3.13 9.62 MAX speed 1 Robot 0 0.35 0.00
AVG 0.35 0.00

3.48 7.87 Alternating 2 Robots 20 0.44 30.45
3.74 7.87 20 0.48 37.58

AVG 0.46 34.09

3.50 5.44 Alternating 3 Robots 55 0.64 65.93
3.49 5.44 55 0.64 65.60
3.77 5.44 55 0.69 72.38

AVG 0.66 68.05



Design Alternatives

Design 1: “Wheel Bug”
Design 2: “Track Bug”

Design 3: “Single Track Bot without an Incline”

Design 4:(Single w/ incline)
Design 5:(double w/ INC)

Design 6:(double no INC)



Decision Matrix
Manufacturability Aesthetic Stability Coordination RANK

Weight Factor 0.25 0.10 0.30 0.35 1.00
Design 1
Wheel bug 6.00 1.50 6.00 0.60 3.00 0.90 1.00 0.35 3.35
Design 2
Track bug 1.00 0.25 5.00 0.50 6.00 1.80 4.00 1.40 3.95
Design 3
Single track No 
INC 5.00 1.25 1.00 0.10 4.00 1.20 3.00 1.05 3.60
Design 4
Single Track
W/ INC 4.00 1.00 2.00 0.20 1.00 0.30 2.00 0.70 2.20
Design 5
Double Track
W INC 2.00 0.50 4.00 0.40 2.00 0.60 5.00 1.75 3.25
Design 6
Double Track
No INC 3.00 0.75 3.00 0.30 5.00 1.50 6.00 2.10 4.65



Design Progression
Preliminary sketch  Prototype A Prototype B Prototype C

Prototype FPrototype E

Prototype D

Prototype G Final Design



Final Design



Electronic Schematic using L298N H-Bridge



Data Collection
● Took video and used frame by frame data collection to find speed of robots. 

(show clip/picture of robot)

● As you can see the robots end up having different speeds due to minor differences in every 
robot including, battery voltage, wheel tolerances, initial traction location on track.

● To compensate for the speed differences, code was added to the arduino to slow down the 
robots slightly if robots were getting too close to the robot in front. 

(Show data of 3 speeds after) 



Ideal Speed increase 



2 Robot vs. 3 Robot vs. No Cooperative Movement




