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Abstract: This abstract outlines the concept and typical implementation of a surveillance robot system 

designed for automated monitoring and security tasks. Addressing the limitations of traditional 

surveillance methods, such as human fatigue, high costs, and risks in hazardous environments, 

surveillance robots offer a mobile, persistent, and often autonomous solution. These robots are typically 

equipped with a suite of sensors, including high-resolution cameras (visual, thermal, night vision), 

microphones, and potentially environmental sensors (gas, temperature). They utilize robust mobility 

platforms (wheeled, tracked, or even flying) coupled with sophisticated navigation systems (like SLAM, 

GPS, or line-following) to patrol predefined routes or dynamically explore areas of interest. On-board 

processing capabilities or wireless communication links enable real-time data streaming and analysis, 

often incorporating artificial intelligence (AI) for tasks like intruder detection, object recognition, 

anomaly identification, and automated alerting. The primary goals are to enhance situational 

awareness, provide early warnings of threats, gather actionable intelligence, and reduce the need for 

direct human intervention in potentially dangerous situations. Applications range widely, including 

perimeter security, industrial site monitoring, infrastructure inspection, search and rescue support, and 

environmental monitoring. The system aims to improve security effectiveness, operational efficiency, and 

personnel safety. The Wireless Bomb Disposal Robot is remotely controlled by the user through wireless 

technology utilizing a control programme. At the control site, the robot is managed by the bomb 

technician using this programme. The user's input is communicated over Bluetooth to the receiver, which 

receives it, recognizes it, and forwards it to the appropriate module (Robot) for action. 
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I. INTRODUCTION 

The advent of robotics has ushered in transformative changes across numerous fields, with surveillance robots 

representing a significant leap in monitoring, data gathering, and situational awareness. These robots, broadly defined 

as mobile platforms equipped with sensors (like cameras, microphones, thermal imagers) designed to observe 

environments and report information, serve as powerful extensions of human perceptive capabilities, often operating 

autonomously or under remote control. While their applications are diverse, their impact is particularly profound in 

high-stakes environments such as military operations and, through related technological principles, in advanced medical 

procedures like robotic surgery. In the military domain, surveillance robots, including Unmanned Ground Vehicles 

(UGVs) and Unmanned Aerial Vehicles (UAVs or drones), are indispensable tools. They are deployed for 

reconnaissance in hostile territories, continuous monitoring of borders or critical infrastructure, threat detection 

(including IEDs), and providing real-time intelligence without exposing human soldiers to direct danger. These robots 

enhance battlefield awareness, enable persistent surveillance over extended periods, and allow forces to gather crucial 

information from vantage points or areas inaccessible or too hazardous for personnel, thereby improving operational 

effectiveness and force protection. 

 

II. METHODOLOGY 

The use of surveillance robots in medicine is primarily focused on patient monitoring, environmental safety, efficiency, 

and infection control. The methodology involves: 1. Patient Monitoring & Telepresence: o How: Robots equipped with 

cameras, microphones, and sometimes basic sensors (like thermal cameras for temperature checks) are used to observe 
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patients, especially in isolation wards, ICUs, or at home for remote care. o Method: 

autonomously patrol corridors or rooms at se

nurses can remotely pilot a robot to a patient's bedside for visual checks, communication (telepresence), or observing 

readings on connected medical devices. 

provide a persistent view of a high-risk patient. 

sensors to detect if a patient has fallen or shows signs of di

Intelligence, Surveillance, and Reconnaissance (ISR), force protection, situational awareness, and reducing risk to 

personnel. The methodology involves: 1. Intelligence, Surveillance, and Reconnaissance

(Reconnaissance, Surveillance, and Target Acquisition): o How: Unmanned systems (primarily UAVs, but also UGVs) 

gather information about enemy forces, terrain, and the operational environment. o Method: 

Drones (from small hand-launched ones to large, high

or are remotely piloted over areas of interest. They use high resolution cameras (electro

imagers (for night operations or detecting heat signatures), and sometimes radar (Synthetic Aperture Radar 

mapping/seeing through clouds) or signals intelligence (SIGINT) payloads. 

ahead of troops or into dangerous areas (buildings, tunnels, suspe

might use cameras, thermal imagers, microphones, or CBRN (Chemical, Biological, Radiological, and Nuclear) 

sensors. 

 

Medical surveillance robots are designed to assist healthcare pro

medical procedures within clinical settings. Medical robots integrate sensors for measuring vital signs such 

as heart rate, blood pressure, temperature, and oxygen levels. They may include environmental sensors t

monitor room temperature, humidity, and air quality within healthcare facilities. Deploy advanced sensors 

such as cameras (visible light, infrared), LIDAR (Light Detection and Ranging), RADAR, and chemical 

detectors. Identify and track enemy movements, w

While both medical and military surveillance robots employ advanced technologies for monitoring and 

operational purposes, their working principles and functionalities are tailored to meet the specific
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patients, especially in isolation wards, ICUs, or at home for remote care. o Method:  Scheduled Rounds: Robots may 

autonomously patrol corridors or rooms at set intervals, checking on patients.  On-Demand Observation: Doctors or 

nurses can remotely pilot a robot to a patient's bedside for visual checks, communication (telepresence), or observing 

 Continuous Monitoring: In some cases, a stationary or mobile robot might 

risk patient.  Fall Detection/Distress Alerts: Some systems use visual analysis or 

sensors to detect if a patient has fallen or shows signs of distress. Military surveillance robots are critical for 

Intelligence, Surveillance, and Reconnaissance (ISR), force protection, situational awareness, and reducing risk to 

personnel. The methodology involves: 1. Intelligence, Surveillance, and Reconnaissance

(Reconnaissance, Surveillance, and Target Acquisition): o How: Unmanned systems (primarily UAVs, but also UGVs) 

gather information about enemy forces, terrain, and the operational environment. o Method:  Aerial Surveillance: 

launched ones to large, high-altitude, long-endurance platforms) fly pre-

or are remotely piloted over areas of interest. They use high resolution cameras (electro-optical), infrared/thermal 

ng heat signatures), and sometimes radar (Synthetic Aperture Radar 

mapping/seeing through clouds) or signals intelligence (SIGINT) payloads.  Ground Reconnaissance: UGVs are sent 

ahead of troops or into dangerous areas (buildings, tunnels, suspected minefields) to provide visual/sensor data. They 

might use cameras, thermal imagers, microphones, or CBRN (Chemical, Biological, Radiological, and Nuclear) 

III. BLOCK DIAGRAM 

Medical surveillance robots are designed to assist healthcare professionals in patient care, monitoring, and 

medical procedures within clinical settings. Medical robots integrate sensors for measuring vital signs such 

as heart rate, blood pressure, temperature, and oxygen levels. They may include environmental sensors t

monitor room temperature, humidity, and air quality within healthcare facilities. Deploy advanced sensors 

such as cameras (visible light, infrared), LIDAR (Light Detection and Ranging), RADAR, and chemical 

detectors. Identify and track enemy movements, weapons, and potential threats using long

While both medical and military surveillance robots employ advanced technologies for monitoring and 

operational purposes, their working principles and functionalities are tailored to meet the specific
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Scheduled Rounds: Robots may 

Demand Observation: Doctors or 

nurses can remotely pilot a robot to a patient's bedside for visual checks, communication (telepresence), or observing 

Continuous Monitoring: In some cases, a stationary or mobile robot might 

Fall Detection/Distress Alerts: Some systems use visual analysis or 

stress. Military surveillance robots are critical for 

Intelligence, Surveillance, and Reconnaissance (ISR), force protection, situational awareness, and reducing risk to 

personnel. The methodology involves: 1. Intelligence, Surveillance, and Reconnaissance (ISR) / RSTA 

(Reconnaissance, Surveillance, and Target Acquisition): o How: Unmanned systems (primarily UAVs, but also UGVs) 

Aerial Surveillance: 

-programmed routes 

optical), infrared/thermal 

ng heat signatures), and sometimes radar (Synthetic Aperture Radar - SAR for 

Ground Reconnaissance: UGVs are sent 

cted minefields) to provide visual/sensor data. They 

might use cameras, thermal imagers, microphones, or CBRN (Chemical, Biological, Radiological, and Nuclear) 

 
fessionals in patient care, monitoring, and 

medical procedures within clinical settings. Medical robots integrate sensors for measuring vital signs such 

as heart rate, blood pressure, temperature, and oxygen levels. They may include environmental sensors to 

monitor room temperature, humidity, and air quality within healthcare facilities. Deploy advanced sensors 

such as cameras (visible light, infrared), LIDAR (Light Detection and Ranging), RADAR, and chemical 

eapons, and potential threats using long-range sensors. 

While both medical and military surveillance robots employ advanced technologies for monitoring and 

operational purposes, their working principles and functionalities are tailored to meet the specific demands 
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and challenges of their respective fields.SpO2 indicates how well oxygen is being sent to the extremities 

furthest from the heart, such as the fingers and toes. Normal SpO2 levels typically range from 95% to 100%. 

Levels below 90% may indicate hypoxemia (low blood oxygen levels), which can lead to symptoms such as 

shortness of breath, confusion, and even organ damage if severe and prolonged. BPM, or beats per minute, 

measures the rate of heartbeats within a specific time frame. The robotic arm on m

plays a pivotal role in enhancing operational capabilities, ensuring safety, and facilitating mission success in 

diverse and often hostile environments. Its ability to manipulate objects, deploy equipment, support 

reconnaissance efforts, and assist in tactical operations underscores its importance as a critical component of 

military robotics technology. Continued advancements in robotic arm capabilities are expected to further 

enhance the effectiveness and versatility of military

 

 

Fig1: Connection diag.Surveillance Robot

I/We wish to express my/our sincere gratitude to the individuals and institutions whose support and guidance were 

invaluable during the course of this work on surveillance robot applications in military and medical domains. First and 

foremost, profound thanks are due to my/our supervisor(s), Professors S.Y Tamboli of the Electronics & 

Telecommunication Engineering at NBN Sinhgad Technical Institutes Campus, 

unwavering encouragement, and critical feedback throughout this research/project. Their expertise, particularly 

concerning the distinct technological challenges and ethical considerations in both defense and healthcare applic

was instrumental. I/We extend my/our appreciation to the NBN Sinhgad Technical Institutes Campus for providing the 

necessary facilities, resources, and a conducive environment for this undertaking. Special thanks to the technical staff, 

particularly Dr. Makarand M. Jadhav for their assistance with equipment and experimental setups.

 

The integration of robotic systems, leveraging principles of surveillance and advanced visualization, marks a 

transformative era in both military operatio

differ significantly—ranging from overt environmental monitoring on the battlefield to intricate internal visualization 

within the human body—the core objective remains consistent: 

achieving greater operational effectiveness in complex and demanding environments. In the military domain, 
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and challenges of their respective fields.SpO2 indicates how well oxygen is being sent to the extremities 

furthest from the heart, such as the fingers and toes. Normal SpO2 levels typically range from 95% to 100%. 

oxemia (low blood oxygen levels), which can lead to symptoms such as 

shortness of breath, confusion, and even organ damage if severe and prolonged. BPM, or beats per minute, 

measures the rate of heartbeats within a specific time frame. The robotic arm on military surveillance robots 

plays a pivotal role in enhancing operational capabilities, ensuring safety, and facilitating mission success in 

diverse and often hostile environments. Its ability to manipulate objects, deploy equipment, support 

efforts, and assist in tactical operations underscores its importance as a critical component of 

military robotics technology. Continued advancements in robotic arm capabilities are expected to further 

enhance the effectiveness and versatility of military surveillance robots in future operations.

III. RESULTS 

 
Fig1: Connection diag.Surveillance Robot 

I/We wish to express my/our sincere gratitude to the individuals and institutions whose support and guidance were 

on surveillance robot applications in military and medical domains. First and 

foremost, profound thanks are due to my/our supervisor(s), Professors S.Y Tamboli of the Electronics & 

Telecommunication Engineering at NBN Sinhgad Technical Institutes Campus, for their insightful guidance, 

unwavering encouragement, and critical feedback throughout this research/project. Their expertise, particularly 

concerning the distinct technological challenges and ethical considerations in both defense and healthcare applic

was instrumental. I/We extend my/our appreciation to the NBN Sinhgad Technical Institutes Campus for providing the 

necessary facilities, resources, and a conducive environment for this undertaking. Special thanks to the technical staff, 

Jadhav for their assistance with equipment and experimental setups. 

IV. CONCLUSION 

The integration of robotic systems, leveraging principles of surveillance and advanced visualization, marks a 

transformative era in both military operations and medical interventions. While the specific applications and contexts 

ranging from overt environmental monitoring on the battlefield to intricate internal visualization 

the core objective remains consistent: enhancing human capabilities, improving safety, and 

achieving greater operational effectiveness in complex and demanding environments. In the military domain, 
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and challenges of their respective fields.SpO2 indicates how well oxygen is being sent to the extremities 

furthest from the heart, such as the fingers and toes. Normal SpO2 levels typically range from 95% to 100%. 

oxemia (low blood oxygen levels), which can lead to symptoms such as 

shortness of breath, confusion, and even organ damage if severe and prolonged. BPM, or beats per minute, 

ilitary surveillance robots 

plays a pivotal role in enhancing operational capabilities, ensuring safety, and facilitating mission success in 

diverse and often hostile environments. Its ability to manipulate objects, deploy equipment, support 

efforts, and assist in tactical operations underscores its importance as a critical component of 

military robotics technology. Continued advancements in robotic arm capabilities are expected to further 

surveillance robots in future operations. 
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for their insightful guidance, 

unwavering encouragement, and critical feedback throughout this research/project. Their expertise, particularly 

concerning the distinct technological challenges and ethical considerations in both defense and healthcare applications, 

was instrumental. I/We extend my/our appreciation to the NBN Sinhgad Technical Institutes Campus for providing the 

necessary facilities, resources, and a conducive environment for this undertaking. Special thanks to the technical staff, 

The integration of robotic systems, leveraging principles of surveillance and advanced visualization, marks a 

ns and medical interventions. While the specific applications and contexts 

ranging from overt environmental monitoring on the battlefield to intricate internal visualization 

enhancing human capabilities, improving safety, and 

achieving greater operational effectiveness in complex and demanding environments. In the military domain, 
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surveillance robots (UGVs and UAVs) have become indispensable assets. They provide critical intelligence, persistence 

in monitoring, and the ability to perform dangerous tasks like reconnaissance, target acquisition, and explosive 

ordnance disposal without direct risk to personnel. This significantly boosts situational awareness, force protection, and 

overall mission success in modern defense strategies. The technology allows commanders to see further, understand 

better, and act faster, often in environments too hazardous for human entryparticularly surgery, robotic systems utilize 

highly sophisticated cameras and sensors for 'internal surveillance,' granting surgeons’ unprecedented views and control 

during minimally invasive procedures. This translates into enhanced precision, reduced patient trauma, quicker 

recovery periods, and the potential for complex operations that were previously unfeasible. While distinct from military 

surveillance, the reliance on real-time, high-fidelity visual data and remote manipulation underscores the shared 

technological foundations centered on advanced monitoring and control. 
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