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Thermal Threat Detector
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Overview 

● Design and develop a thermal imaging system that can 
detect a suspected threat in a room with no lighting. 

● The device must be able to enter a room and return 
images to the operator.
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Thermal Cameras

Thermal cameras allow us to 
view infrared radiation emitted 
from an object. Allowing the user 
to see past the “visual spectrum” 
by using applied colors through 
thermal images. 

https://www.ametek-land.com/pressreleases/blog/2021/june/thermalinfraredrangeblog 3



Thermal Image 

https://www.edge-ai-vision.com/2022/12/thermal-imaging-the-chinese-advantage/

● Thermal color palette 
applied to image 

● Color differences 
represent temperature 
differences 

● Works in the dark and 
low light situation, 
because it detects 
invisible heat radiation
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On The Market Now

FLIR Elara™ DX-Series multispectral 
pan/tilt/zoom security camera
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Pros

Thermal Imaging

Detection and Identification

Pan and Tilt Movement

Cons

Limited User Control 

Limited Field of View - 61* FOV

Unaffordable Price - $15,000



Dealing with Threats
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● Robots can be used on-site to understand the scene while providing a safer 
option than a person having to enter the room with the known threat. 



Requirements 

Size: The device should be around 14 in (d) x 4 in (h). 

Sound: The device must be able to operate with minimal sound output. 

Mobility: The system must be on the ground.

Operation: The device must be operative in manual mode, but if possible, it 
should be able to switch between manual and autonomous modes.

Power: The device should last at least 1 hour on a single charge. 

Camera: The imaging system should have multiple thermal cameras able to 
detect a range of human body temperatures. 
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Requirements 

Field of View: The imaging system should achieve 180 degrees.

Users View: Wireless live view, from a safe distance. 

GUI: The GUI must have a button to allow the user to capture a picture.

Resolution: The system should be able to resolve a human being.

Lens: The lens should be a fixed focus lens.

Budget: The budget is $3,000.

Completion date: The completion date is April 27, 2024 at Imagine RIT.
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Work Breakdown Structure 
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Work Breakdown Structure - Vision System Design
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Pugh Analysis - Camera



Pugh Analysis - Camera
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Thermal Cameras & Breakout Boards Arrived 

Field of View (FOV): 95* HFOV, 71* VFOV

Thermal Imaging Detector : Uncooled microbolometer

Frame Size :               160x120 px

Frame Rate Options : 8.6 Hz

Thermal Spectral Range :    Longwave infrared, 8 μm to 14 μm

Scene Temperature Range : High Gain Mode : -10 ℃ to 140 ℃
             Low Gain Mode : -10 ℃ to +450 ℃

Temperature Accuracy :     High Gain Mode : Greater of +/- 5 ℃ or 5%
Low Gain Mode : Greater of +/- 10 ℃ or 10%

13



How Will We Mount The Camera   

● Mount allows for 180* HFOV, 156* VFOV
● Image stitching will enable user to view entire scene seamlessly 14



Work Breakdown Structure - Microprocessor
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Pugh Analysis - Microprocessor

16



Pugh Analysis - Microprocessor
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Complimentary SDK:
● JetPack
● CUDA Toolkit
● cuDNN

Seamlessly integrates with frameworks for 
computer vision and robotics development 
like OpenCV and ROS

Because of the processing power, it gives 
developers a lot of headroom to design 
and debug
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Microprocessor - Jetson Nano



Work Breakdown Structure - Hardware Design 
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Pugh Analysis - Vehicle
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JetAcker (Jetson Nano Included) 
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Features:

● LiDAR mapping

● Multiple communication methods (USB/ WiFi/ Ethernet)

● Multiple control methods (app/ wireless handle/ ROS)

● 90 min working life

● Compatible with Python programming language 

● User programs all components



Work Breakdown Structure - GUI Design
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User Flow 
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User Flow



Low Fidelity
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Interface Design - Lofi

https://docs.google.com/file/d/1NWj7foc2xkxnxNyydthaMLtIdp98fhKl/preview


Work Breakdown Structure - Perception
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LiDAR Sensors  
● Predicts the surrounding 

environment, measuring the 
distance between the vehicle and an 
object's position. 

● LiDAR systems use pulses of light to 
illuminate and reflect off objects in 
the field of vision.

● The LiDAR system we chose for our 
vehicle was Slamtec A1 which uses 
Precise 2D mapping navigation, TEB 
path planning and dynamic obstacle 
avoidance.
 

25https://geoslam.com/us/what-is-lidar/



SLAM

● SLAM - Simultaneous Localization 
and Mapping

● Allows for real time localization and 
scene reconstruction

● Able to view ego trajectory
● Uses a laser sensor from LiDAR to 

generate a 3D map

25https://geoslam.com/us/what-is-lidar/
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● FLIR ADASv2: pretrained model

● Use a pretrained model because 
other companies have spent a lot 
of money to train open source 
datasets

●  Model had 80% accuracy, which 
is consistent with the current 
industry standard 

● We can add our own data to 
increase robustness

Neural Network
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System Architecture: Functional View (AV)
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Software Specifications

● Programming Language: Python
● Libraries: OpenCV, PyQT 5 32
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Schedule



What we’ve done so far
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- Purchased Cameras and breakout boards 
- Purchased Vehicle
- Programmed GUI and Object Detection
- Designed Camera mount and Printed Prototype 
- Designed User Application



What we are working on
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- 3D Print Camera Mount 
- Calculate Power Consumption
- Obtain Car Kinematics
- Communicate with external devices
- Software development



CREDITS: This presentation template was created by Slidesgo, and includes 
icons by Flaticon, and infographics & images by Freepik 

Questions?
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https://bit.ly/3A1uf1Q
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr

