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Competition Background

➢The Formula 1/10 competition 

gives students an  opportunity 

to learn about perception, 

planning and control for 

autonomous vehicles [1]. 

➢Autonomous vehicles work through the combination of 

sensors and software to make decisions and navigate. 

➢Robot Operating System (ROS) is commonly used to 

implement autonomous navigation. 

Fig. 3: F/10 competition logo. [1]
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Project Summary

➢Inspired by the Formula 1/10th 
Autonomous Racing Competition 

Fig. 1: An autonomous 1/10th scale vehicle. [1] Fig. 2: A Winnebago capable of space travel. [2]

➢Design and build a vehicle that can 
analyze surroundings and navigate  
obstacles autonomously
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Project Scope
➢ Project Description

➢ Design and build an autonomous 1/10th scale race car (space 
winnebago).

➢ Key Goals

➢ Navigate around obstacles autonomously.  

➢Make decisions in real time.

➢ Operate at a safe and controlled speed.

➢ Ability to switch between autonomy and remote control.

➢Market

➢ Primary- The F1/10 competition 

➢ Secondary- RC car enthusiasts, the autonomous vehicle market, and cult movie 
enthusiasts.

Steven Roy
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Project Scope

➢Assumptions

➢Design will adhere to the rules and guidelines presented in the F 1/10 

Autonomous Racing Competition Rule Book.

➢ Physical prototype will be constructed by the end of the Spring 2019 

semester.

➢ Full access to ME and ECE labs and equipment to facilitate design and 

testing.

➢ Stakeholder

➢ Sponsor: Dr. Hooker

➢Advisor: Dr. McConomy

➢ F 1/10 Autonomous Racing Competition 

➢ FAMU-FSU College of Engineering

Steven Roy
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Customer Needs 
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7



Functional Decomposition 
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Targets 
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Target No. Metric Imp. Units

Marginal 

value Ideal value

1

Ability to navigate 

course 5 % 50% 80%

2

Autonomous 

Control Switch 5 Yes/No Yes Yes

3

Sensor detection 

distance 5 m 15.3m 17.3m

4 Run time 4 min 15min 20min

5 Cost 4 USD 3000 2000

Derek Swenson



Targets
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Target No. Metric Imp. Units

Marginal 

value Ideal value

6 Battery capacity 4 mAh 5000 6000

7 Steering angle 3 degrees 25 30

8 Wheelbase 3 cm 35 26

9 Weight 3 lbs 8 5

10

Vehicle 

Dimensions

Length 3 cm 51 46

Width 3 cm 29 23

Height 3 cm 32 28

Derek Swenson
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Targets

Target No. Metric Imp. Units

Marginal 

value

Ideal 

value

11

Maximum 

acceleration 3 m/s^2 2.23 3.5

12 De-acceleration 3 m/s^2 5.36 6.71

13 Maximum velocity 2 mph 10 40

14 Track Width 2 cm 27 20

15 Wheel Dimensions

Weight 2 oz 1.5 1

Diameter 2 cm 8 7.5

Width 2 cm 3.5 2.8

Derek Swenson



➢The rules and guidelines of the F1/10 

Competition limit the deviance from 

recommended configuration

➢Decision Matrices for each sub 

component were used to finalize 

selections
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➢Teensy 3.2 

➢Mbed FRDM-K64

➢Raspberry pi 3

➢TI MSP432
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Concept Generation - Microprocessor
Teensy 3.2

Ti-MSP432Raspberry pi 3Mbed FRDM-K64

Derek Swenson
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Concept Selection - Microprocessor
Microprocessor

Baseline Concept 1 Concept 2

Criteria Teensy 3.1 Teensy 3.2 Mbed FRDM-K64F

Power Usage 5V S +

RAM 64kB S +

Processing Power 72MHz S +

Ease of Assembly and Programming Yes S S

# of Plus 0 3

# of Minus 0 0

Selection:
Mbed FRDM-K64 

Derek Swenson



Concept Generation - Locomotion

➢Wheels

➢Tracks

➢Omnidirectional wheel
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Omnidirectional Wheels

Cody Vanderpool

Tracks Wheels/Tires



Concept: Selection - Locomotion
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Tires

Baseline Concept 1 Concept 2

Criteria Traxxas BF Goodrich Duratrax Bandito Buggy Tire 1/10 Tamiya F1 Tire

Tread Deep + ++

Cost $18.95 + -

Width 43 mm + +

# of Plus
2 3

# of Minus 0 1

Selection: 1/10 Tamiya F1 Tire

Cody Vanderpool
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Concept Generation - Steering

➢Bell-Crank Linkage

➢Rack and Pinion

➢ Linear Actuator

➢Skid Steering

Rack and Pinion

Skid Steering

Bell-Crank LinkageLinear Actuator

Cody Vanderpool
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Concept Selection - Steering
Steering

Baseline Concept 1 Concept 2 Concept 3

Criteria Bell-Crank Linkage Rack & Pinion Skid Steering Linear Acuator

Response Time Fast - - -

Complexity Moderate + - +

Turning at High Speed Good - -- -

Turn Radius Good - + S

# of Plus 1 1 1

# of Minus 3 3 2

Selection:

Bell-Crank Linkage 

Cody Vanderpool
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Concept Generation - Sensors

➢Stereoscopic Camera 

➢LIDAR

➢ IR Sensors

➢Webcam

➢Front/Back Camera Placement

Nicholas Stiles
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Concept Selection - Camera
Camera

Baseline Concept 1 Concept 2 Concept 3

Criteria Zed Pointgrey Minoru Logitech c920

Field of View 90x60x110 - - -

Power Consumption 5V S S S

Depth Range .5-20m - - -

Frequency 100Hz S - -

Price $449 - + +

# of Plus 0 1 1

# of Minus 2 3 3

Selection:

Zed Stereoscopic Camera

Nicholas Stiles
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Concept Selection - LIDAR

LIDAR

Baseline Concept 1 Concept 2

Criteria Kokuyo UST-10LX Sweep 360 LIDAR Sensor RPLIDAR A2M8 360

Cost $1,600 ++ ++

Accuracy 40mm - -

Range 10m + +

Scanning Frequency 40 Hz - -

Power 24V DC + +

# of Plus 4 4

# of Minus 2 2

Selection:

RPLIDAR A2M8 360 

Nicholas Stiles
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Concept Generation - Battery

Nicholas Stiles

Li-ion Battery LiPO Battery

NiMH Battery

➢LiPO

➢Alkaline

➢NiMH

➢Li-ion
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Concept Selection - Battery

Selection:

LiPo Venom 

Battery

Baseline Concept 1 Concept 2

Criteria LiPo Venom 3s LiPo Gens Ace Traxxas 7.4

Capacity 5400mAh - +

Energy 250Wh/kg S +

Weight 0.354kg - -

Charge Time 30 min S +

Max Current 65A at 35C - S

Cost $40.99 + +

# of Plus 1 3

# of Minus 3 1

Nicholas Stiles
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Concept Generation - Chassis

➢Traxxas Rally 1/10 Race Car 

➢3D Printed ABS Plastic

➢3D Printed Carbon Fiber

➢Aluminum Frame water-jetted

Michael Calisi
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Concept Selection - Chassis
Chassis

Baseline Concept 1 Concept 2 Concept 3

Criteria Traxxas Rally 1/10 Race Car 3D Printed ABS Plastic 3D Printed Carbon Fiber

Aluminum Frame- Water 

Jet

Cost $169.99 ++ -- -

Durability Very - + +

Flexibility Very - + -

Ease of Manufacturing Already made + -- -

Shock Resistance Good - + -

Weight 1.13g/cm^3 - + -

# of Plus 3 4 1

# of Minus 4 4 5

Selection:

Traxxas Rally 1/10 Race Car

Michael Calisi



Concept Generation- Motor

➢Titan 12-turn 550 motor

➢Traxxas Velineon 3500 1/10 brushless

➢Castle Creations 1/10 1406 1Y

➢ Stirling Engine
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Stirling engineLeft: Titan 12T, Middle: Velineon, Right: Castle Creations 

Michael Calisi
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Concept Selection - Motor

Selection:

Castle Creations 1/10 1406 1Y

Motor

Baseline Concept 1 Concept 2 Concept 3

Criteria Titan 12-turn 550 motor
Traxxas Velineon 3500 1/10 

brushless

Castle Creations 1/10 1406 

1Y
Stirling Engine

Cost $22.45 -($74.99) - ($84.95) - ($57.00)

Power Usage 8.4V - (11.1V) - (11.1V) + (5V)

Weight 0.2kg - (0.274kg) S (0.2kg) - (0.5kg)

kV 3000 RPM/V + (3500) + (4600) - (120)

Max RPM 25000 + (50000) + (100000) -- (600)

# of Plus 2 2 1

# of Minus 3 2 5

Michael Calisi
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All Concept Selections
Component Preferred Choice

Motor Castle Creations 1/10 1406 1Y

Tires 1/10 Tamiya F1 Tire

Microprocessor Mbed FRDM-K64F

Battery LiPo Venom

Chassis Traxxas Rally Chassis

Body Winnebago

Camera Zed Stereoscopic Camera

Lidar RPLIDAR A2M8 360

External Controller Xbox Controller

Motor Controller Sidewinder 4

Steering System Bell-crank Linkage

Michael Calisi



Bill of Materials
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Bill of Materials
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Bill of Materials
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Bill of Materials
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Bill of Materials
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The Next Steps

➢ Risk Assessment - Safety concerns with this project?

➢ Purchasing parts and assembling vehicle

➢ Collecting Data 

○ Zed Stereoscopic camera readings of hallway 

dimensions. 

➢ ROS tutorials

➢ Develop governing dynamic equations for controls

➢ Begin CAD work on mounting brackets 

➢ Begin coding motor drivers 

Nicholas Stiles
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Questions?
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