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DESIGN DESCRIPTIONS  
 

 

Design 1: For this design, there are multiple sensors both on each the sides and the corners of the car. In 
addition to these sensors, it has large, durable wheels meant for any terrain to ensure stability and 
movability in any feasible environment. 

 

Design 2: For this design, there are eight total sensors. Three on the front, three on the back, one on the 
left side, and one on the right side. On top of the chassis holds 4 batteries that power the motors and 
controller. The wheels are smaller and lighter, and assume the car will primarily be used indoors. 



 

Design 3: For this design, there is a PID (Proportional Integral Derivative) controller for interpreting 
sensor inputs and determining outputs, Bang-Bang controller for executing output set by the PID 
controller, a VGA adapter, LEDs to show the condition and status of different systems on the car, and 
sensors on the front, top, and back. The batteries power the design are placed between the chassis 
holding the electronics up and the wheels. 

 

Design 4: For this design, there’s a FPGA board on the top and two sensors on the front, one LIDAR and 
the other an IR sensor. Directly under the FPGA and attached to the bottom of the chassis is the battery 
which powers the motors and electronics. 



DECISION MATRIX 
 
 
 
PROS AND CONS LIST OF TOP DESIGNS 
Design 3:  

In this design, we will control the motors using the PID control algorithm. It will be mounted on the top 
of the platform along with LEDs that represent the beginning and ending of certain actions. There will 
also be sensors along the top of the platform with 2 batteries.  The platform will also have a DB-9 
adaptor mounted to its side so that to program the PIC with the PID control algorithm. This design will 
have 4 wheel drive and weigh between 18-22 lbs. 

Pros: Using COTs based part also us to be flexible with our design and not constrained to a certain setup. 

Cons: The 4-wheel drive and LEDs will add to the amount of power that we use. 

 

Design 4:  

 

In this design, we have the Raspberry Pi serving as the controller of the unit. It is on top of the vehicle 
while there’s a LIDAR sensor and IR sensor attached to the front of the vehicle. The platform will need 3 
Batteries and weigh between 18-25lbs. We will also utilize 2 rear wheel drive.  

Pros: Raspberry PI has software program Open CV for detecting images with a camera. LIDAR sensor is a 
very accurate sensor. 

Cons: Using Raspberry Pi restricts how we send our data to the control unit. We must use serial 
communication 

 

 



FINAL DESIGN SOLUTION 
Design 4 
Within our final design the Programmable Integrated Chip (PIC) (1001) will be connected to 5 sensory 
inputs, 4 being for obstacle detection (1000a-1000d) and one being the IR sensor (1003) for emergency 
remote control input. The chip is also connected to 5 LEDs (1004a-1004e) which have their respective 
resistors (2K). 1004a-1004d are LEDs to indicate which direction the vehicle is moving in (1004a: 
Forward, 1004b: Left turn, 1004c: Right turn, 1004d: Reverse) while 1004e indicates that the power 
source is connected to the system. The PIC will also be connected to two Bang-Bang controllers (1005a 
and 1005b) that control the four motors (1002a-1002d) which are connected to their respective wheels. 
We used a DB-9 serial port (1006) and a small processing chip (1008) to help with programming the PIC. 
This design will use the PID control algorithm, 4-wheel drive, and weigh between 18-22 lbs. 

 




