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ABSTRACT 
This project design proposes a novel approach to overcome the current 

limitations of CCTV systems in low-light conditions. CCTV cameras have become 

a common sight around the world, serving a variety of purposes. They are 

utilized by law enforcement agencies to ensure public safety and conduct 

criminal investigations, by biologists to observe wildlife, and by hospitals to 

closely monitor patients. In various scenarios, challenges arise due to the poor- 

quality images captured by CCTVs in low-light environments that hinder 

monitoring and identification efforts. Subsequently, wildlife observation, 

particularly at night faces many challenges in monitoring natural habitats and 

animals. Security officers also struggle to capture facial features and clothing 

patterns. Multiple displays add another layer of complexity for surveillance 

officers, making it challenging to observe movements in black- and-white live 

feeds. The use of flashlights for visibility is disruptive and compromises the 

effectiveness of security and surveillance. The problem is that current CCTV 

systems are either expensive or disruptive, lacking efficiency and secrecy. Thus, 

a cost-effective and efficient system is needed to capture clear, colorful images 

in low-light or dark environments without using disruptive tools. Such a system 

would achieve the objective of increasing the effectiveness of security and 

surveillance measures and contribute to the field of AI. Three alternative 

solutions were explored to overcome the limitations of current CCTV systems. 

The first is a combination of hardware and software; it proposes an IR CCTV 

system powered by AI to color images in real-time. The second alternative is 

heavily dependent on hardware capabilities, it utilizes an advanced light sensor 

(starlight) to achieve color by collecting light from the moon and the stars. And 

the third alternative makes use of thermal imagery cameras and AI to generate 

colored images. After conducting thorough research and analysis, it was 

concluded that the first alternative aligns with the customer objectives most 

effectively and is therefore the optimal choice. This proposed baseline design 

uses a camera with an IR sensor to capture clear images in low-light conditions. 

Captured images are processed on a GPU-accelerated embedded system and 

colored using a generative AI model. 

Index Terms — Real-time colorization images, Low Light color Enhancement, infrared 
colorization, GANs network, dark light image processing. 


