
The Dark Knights: Final 

Presentation

Brayden, Jordan, Adam, Rami and Hala

Brayden



Goals of the 

Presentation

• Explain the purpose o f the 

project

• Present the 

f inal prototype fo r our bat 

box 

• Explain changes we have 

made over the past cl ient 

meetings to ful ly satisfy the 

c lient's needs and explain 

testing results

• Answer any questions  you 

may have
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Problem Statement

A need exists for bat conservationists 

in Canada to track bat visi ts to bat 

boxes with a low-cost, weatherproof 

device that is easy to instal l, requires 

minimal maintenance, and does not 

interfere with bat movement, 

providing essential data for 

monitoring populations.
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What is the purpose 

of this project?

1

Monitor and analyze the 

frequency of bat visits to 

the bat box to understand 

behavioral patterns.

2

Provide valuable data for 

ecological studies or 

conservation efforts related 

to bats.

3

Incorporate client feedback 

from multiple meetings to 

ensure alignment with their 

goals and address 

concerns.

Deliver a reliable, client-

focused solution for 

tracking and understanding 

bat activity effectively.
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Bat Box Structure

• Made f rom ¼” MDF pl ywood w ith  laser -cu t 

join t s,  re i nfor ced  wi th  wood g lue; dimens ions : 

16.875”  x  11”  x 3”; weight : 2 .338 lb s (wi thou t 

e lec t ron ics );  weather -res is tan t .

• Inc ludes  a l and ing pad for s ingl e  bat  en t ry,  

mesh  for p redator p rotect io n and guano 

escape, vent i la t io n vent s ,  and  a s lo ped  r oof  to  

p revent  ra i n /snow bui ldup.

• Ardu ino hous ing for p rotect io n,  w ire  channe l 

w ith  cover,  laser sensor  o pen ing for  t racki ng ,  

and hand-ch ise led g rooves  fo r prec i si on .

Jordan



Testing Results

• Wanted to focus on testing the 

structural stabil ity and integrity of the 

box

• We tested these focusses by putting a 

45 pound weight on the box

• The bat box was able to withstand the 

weight, showing that it is capable of 

withstanding forces within 45 pounds

Jordan



Tracking Device

• L as e r  Se ns o r:  D e t ec t s  o b st a c le s w i t h  a  g r e en  LE D  a nd  

d i sp l ay s  "m o t io n  de t ec t e d "  o r  "mo t i o n  e nde d "  in  t he  s er ia l  

m o n i t o r ;  a d jus t a b le  d et e c t io n  d is t a nc e c al ib r at e d  t o  2  c m .

• M ic r o SD  C ar d :  L o gs da t a in  fo u r f i l es  (. t x t )  fo r  de t e c t io n ,  

da i l y ,  m o nth l y,  a nd  t o t a l  c o un t s;  v e r i f ie s  p r o pe r 

in i t ia l i za t io n ,  ma na ge s e x is t ing  f i l e s , an d  d i sp la ys  ba t  

c o un t s  o n  t he  s e r i a l  m o n i t o r ;  r es e t s da t a upo n  

r e i nse r t io n .

• RT C  Mo du le : Re c o rd s  re al - t im e  d at a  f o r  ba t  v i s i t s ; re s u l t s  

c o m pa re d  a ga ins t  a c lo c k  fo r  a c cu ra c y and  v er i f ie d  o n  t he  

m ic r o SD  ca r d .

• P us h  B u t t o n :  D is p l ay s t o t a l  b at  c o un t  o n  t he  s e r i a l  

m o n i t o r  w hen  p r es s ed  tw i ce ;  s t o re s  da t a  i n  t he  t o t al . t x t  

f i l e  f o r  c o m par is o n .

Rami



Testing Results

• Laser sensor accurately detected bat 

movements.

• RTC module reliably recorded timestamps.

• MicroSD card stored data without issues.

• Push button allowed easy access to bat 

counts.

• System was robust and handled 

unexpected events l ike microSD card 

ejection seamlessly.

Rami



Power and Coding 

Functionality

• Code Functionality:  Tests ensure the 

code compiles and uploads successfully ; 

interact ions between components are 

evaluated, and the code's ef fec tiveness is 

judged based on tracking system 

performance.

• Power Alimentat ion:  The 9V adapter 

powers the Arduino Uno, with  a backup 

power  bank ensuring continued operat ion 

during power  fa i lures.

Hala



Testing Results

• Code compiled and uploaded  successfu lly, 

enabling seamless component in terac tion.

• Reliab le code ensured  accurate data 

logging and real-t ime func tionality.

• 9V adapter provided consistent power  

during normal operation.

• Backup power bank maintained 

un interrupted functionality  during power 

fai lures.

Hala



Walk through of Tracking System

Rami



Changes made throughout Client Meetings and 

Prototypes

Changed the bottom of the bat box to mesh, allowing bat guano to fall through 

effectively.

Added a backup power source to ensure the system continues to operate 

during primary power outages.

Adjusted the laser sensor’s position to prevent interference with bat entry.

Narrowed the landing pad to improve bat entry and tracking accuracy.

Adam



Final Cost of the 

Project

• Total  cost af ter adding everything up 

came out to  be $134.10

• Our group is not very happy with go ing 

over the budget,  and took th is  as a 

learning experience fo r when we have 

a cost to  focus  on

• Now looking back on the project, we 

real ized we should have planned out the 

materials  that were going to be needed 

a b it di fferently,  and realize how costly 

they may be in the future

Adam



Questions

Adam
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