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P R O B L E M

• Lack of coordination to 
accommodate growth 

• Limited Lots, Limited Spots 

• Currently, finding lots… 

• Leads to Guessing 

• Leads to Wandering 

• Leads to Frustrated drivers 

• … all before your first class
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D E T E C T I O N  U N I T  R E Q U I R E M E N T S  

L O T  1

• Self-powered 

• Reliably detect vehicles 
entering and exiting the 
parking lot 

• Withstand harsh weather 
conditions and elements
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D E T E C T I O N  U N I T  C O R E  A R C H I T E C T U R E  

• Arduino Based 
Microcontroller 

• 2 LIDAR Sensors 

• Wireless LoRa to 
communicate with Base 
Station
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D E T E C T I O N  U N I T  C O R E  P R O G R E S S  

• Completed Tasks 

• Measure data from one LiDar 
sensor 

• Future Tasks 

• Measure data from both LiDar 
sensors 

• Familiarize with I2C Protocol 

• Create sensor shutdown 
circuitry

D E T E C T I O N  U N I T  
C O R E
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D E T E C T I O N  U N I T  P O W E R  S U B S Y S T E M  
PA R T S  

• 5V parallel solar panels w/ Schottky 
blocking diodes and current sensing 
resistor 

• DC / DC switching converter in step - up 
configuration 

• 4.2 volt regulator w/ 1 amp current 
limiting in series configuration 

• MOSFET battery sub-circuit switch 
controlled from LoRa module 

• High frequency decoupling capacitors for 
ripple and spike rejection 

• Current sensing cutoff at battery terminals

P O W E R  S U B S Y S T E M
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D E T E C T I O N  U N I T  P O W E R  S U B S Y S T E M  
A R C H I T E C T U R E  B R E A K D O W N  

• Block Sections 

1. Solar 

2. Circuit Protection & 
Measurement 

3. Power Conditioning 

4. Power Regulation & 
Limiting 

5. Charging Control & 
Measurement 

6. Battery
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A R C H I T E C T U R E  B R E A K D O W N  

1. Solar Panel 

• 5 V / 500 mA 

• 2.5 W 

• Bare bones, no 
blocking or over-
current protection

S O L A R  
PA N E L S



D E T E C T I O N  U N I T  P O W E R  S U B S Y S T E M  
A R C H I T E C T U R E  B R E A K D O W N  

• 2. Circuit Protection & 
Measurement 

• Schottky blocking diodes 

• Low forward voltage drop 

• Parallel panel feedback 
blocking 

• Low value current sense resistor 
w/ dummy load switching 

• Determine sunlight 
conditions and solar panel 
operation
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A R C H I T E C T U R E  B R E A K D O W N  

3. Power Conditioning 

• DC/DC switching 
converter 

• Step up voltage 

• High efficiency / low 
power loss
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D E T E C T I O N  U N I T  P O W E R  S U B S Y S T E M  
A R C H I T E C T U R E  B R E A K D O W N  

• 4. Power Regulation & 
Limiting 

• LM317 linear regulator 

• Variable output 
voltage 

• Current limiting 
capabilities
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D E T E C T I O N  U N I T  P O W E R  S U B S Y S T E M  
A R C H I T E C T U R E  B R E A K D O W N  

• 5. Charging Control & 
Measurement 

• MOSFET switch 

• Control charging / 
discharging durations of 
battery 

• Low value current sense 
resistor 

• Determine battery 
capacity
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D E T E C T I O N  U N I T  P O W E R  S U B S Y S T E M  
A R C H I T E C T U R E  B R E A K D O W N  

• 6. Battery 

• 4.2 / 3.7 V 

• 4000 mAh 

• Battery cutoff circuitry
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D E T E C T I O N  U N I T  P O W E R  S U B S Y S T E M  
P R O G R E S S  

Completed 

• Solar and battery system background 
research 

• Circuit current draws and demands 

• Initial necessary constituent components  

• Initial schematic design 

In Progress 

• Final component selection 

• Battery performance and weekly traffic 
prediction 

• Schematic revision 

• Circuit simulation (individual components 
and total circuit) 

• Solar panel Voc and Isc testing, plus shade 
performance and load testing
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D E T E C T I O N  U N I T  E N C L O S U R E  D E S I G N  

• Object of enclosure is to 
ensure security to parts 
and to keep them in place. 

• Must conserve space to 
conserve material. 

• For detection unit, sensors 
are mounted on the wall of 
the enclosure with an 
opening.

E N C L O S U R E
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B A S E  S TAT I O N  R E Q U I R E M E N T S  

• Accept incoming payloads 
from multiple detection 
units 

• Reliable connection to 
AWS 

• Can be updated with new 
software

B A S E   
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D R A W  T X / R X  
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1 7 2 / 7 0 1 1 / 1 2 . 5 3 3 / 2 8 3 4 4 / 2 2 7 1 0 0 / 1 6
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1 0 0 1 0 0 1 2 0
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2 0 0 0

C O S T  
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2 5 2 0 2 3 4 0 2 0

All values are derived from products sold by Adafruit Inc. as of October 2017
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( U S D  $ )

2 5 3 5 2 0 4 5 3 5

O N B O A R D  
R A D I O  

O P T I O N S
- L O R A

W I F I  /  
C E L L U L A R

W I F I  /  
B L U E T O O T H

W I F I  /  
B L U E T O O T H  /  

L O R A

C O M PA R I S O NM I C R O C O N T R O L L E R

All values are derived from products sold by Adafruit Inc. and DigiKey as of October 2017



A R D U I N O  
U N O

A R D U I N O  
M K R  W A N

PA R T I C L E  
P H O T O N

C Y P R E S S  
P S O C

A D A F R U I T  
F E AT H E R

C L O C K  
S P E E D  

( M H Z )  &  ( B I T )

1 6  
( 8 - B I T )

3 2  
( 3 2 - B I T )

1 2 0  
( 3 2 - B I T )

4 8  
( 3 2 - B I T )

4 8  
( 3 2 - B I T )

F L A S H  
M E M O R Y  

( K B )

3 2 2 5 6 1 0 2 4 2 5 6 2 5 6

R A M  
( K B )

2 3 2 1 2 8 1 0 2 4 3 2

C O S T  
( U S D  $ )

2 5 3 5 2 0 4 5 3 5

O N B O A R D  
R A D I O  

O P T I O N S
- L O R A

W I F I  /  
C E L L U L A R

W I F I  /  
B L U E T O O T H

W I F I  /  
B L U E T O O T H  /  

L O R A

C O M PA R I S O NM I C R O C O N T R O L L E R

All values are derived from products sold by Adafruit Inc. and DigiKey as of October 2017



B A S E  S TAT I O N  R E Q U I R E M E N T S   
A R C H I T E C T U R E  

C O M P U T E RL O R A
SPI
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S P E E D  
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1  
( S I N G L E  C O R E )

1  
( S I N G L E  C O R E )

1 . 2  
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1 0 . 0 0 0 0 3 2 0 . 5 0 . 5 1

W E I G H T  
( G R A M S )

8 7 0 0 3 . 0 8 4 0 . 8 2 1 . 8 1 1 3 6
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( U S D  $ )

1 0 0 4 0 5 5 1 0 3 5

B U I LT  I N  
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S E R V E R  R E Q U I R E M E N T S

• Accept incoming payloads from 
Base Stations 

• Reliable connection to Base 
Stations 

• Can be updated with new 
software 

• Provide a user interface for the 
occupancy of each lot 

• Ability to store the status of 
each lot

S E R V E R
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S E R V E R  I S  L I V E !

https://tcnj-traffic.herokuapp.com



S E R V E R  I S  L I V E ! https://tcnj-traffic.herokuapp.com
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P R O J E C T E D  C O S T  B U D G E T

I T E M Q U A N T I T Y C O S T  P E R  Q U A N T I T Y T O TA L  C O S T

A D A F R U I T  F E AT H E R 2 $ 3 5 $ 7 0

R A S P B E R R Y  P I 1 $ 3 2 $ 3 5

L I D A R  S E N S O R S 2 $ 1 5 $ 3 0

L I P O  B AT T E R Y 1 $ 1 7 $ 1 7

S C H O T T K Y  D I O D E S 2 $ 1 . 3 5 $ 2 . 7 0

L I N E A R  V O LTA G E  R E G 1 $ 0 . 5 3 $ 0 . 5 3

( D C / D C  C O N V E R T E R ) 1 $ 0 . 4 7 $ 0 . 4 7

    B U D G E T $ 4 0 0 . 0 0

    G R A N D  T O TA L $ 1 5 5 . 7 0

    R E M A I N I N G  F U N D S $ 2 4 4 . 3 0
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Parking Lot Availability 
System using a Campus-

Wide Wireless Network

M AT T H E W  C O O K ,  

N I K I TA  E I S E N H A U E R ,  

S T E P H A N I E  F O U R N I E R ,  

WA R R E N  S E T O

A D V I S O R :  D R .  P E A R L S T E I N


