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ABSTRACT: 

Most of the Defense organization now takes the help of robots to carry out many risky 

jobs that cannot be done by the soldier. These robots used in Defense are usually 

employed with the integrated system, including video screens, sensors, laser gun, metal 

detector and cameras. The Defense robots also have different shapes according to the 

purposes of each robot. Here the new system is proposed with the help of wireless 

camera through we can trace out the intruders (unknown persons) and the robot will be 

employed with integrated systems, including video camera, sensors, gripper and a 

weapon. Thus the proposed system, an Multi-functional defense Robot using wireless 

network Wifi through we can update the data to web page server. This is specially 

designed robotic system to save human life and protect the country from enemies. 

Keywords: Wifi, ESP32, Arduino, Ultrasonic sensor, IOT platform. 

I INTRODUCTION 

The introduction of an autonomous 

mobile robot tailored for military 

services, employing Arduino 

microcontrollers and ESP32 cameras, 

represents a significant advancement in 

modern warfare technology. Designed to 

fulfill a myriad of critical tasks ranging 

from reconnaissance to surveillance and 

even payload delivery, these robots offer 

unparalleled versatility and efficiency on 

the battlefield. By integrating Arduino's 

robust control capabilities with the high-

resolution imaging capabilities of ESP32 

cameras, military units gain access to a 

sophisticated and cost-effective solution 

for enhancing situational awareness and 

executing missions with precision and 

agility. Incorporating state-of-the-art 

hardware components and intelligent 

algorithms, these autonomous mobile 

robots navigate complex terrains 

autonomously while capturing real-time 

visual data through ESP32 cameras, 

enabling commanders to make informed 

decisions in dynamic operational 
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environments. With the ability to execute 

predefined missions or adapt to evolving 

scenarios on the fly, these robots 

minimize the risk to human personnel 

while maximizing operational 

effectiveness. Moreover, their modular 

design facilitates customization to meet 

specific mission requirements, whether it 

involves stealthy reconnaissance 

missions or providing support during 

urban operations. As military forces 

worldwide embrace the era of unmanned 

systems, the deployment of autonomous 

mobile robots underscores a paradigm 

shift in military strategy, emphasizing the 

fusion of cutting-edge technology with 

strategic foresight to gain the tactical 

edge on the modern battlefield. 

II LITERATURE SURVEY 

[1] IoT BASED MILITARY ROBOT 

USING RASPBERRY  

The system proposed in this 

project consists of a single unit, which 

will monitor the environment in various 

hazardous conditions and provide live 

video feedback. Basics of robotics like 

sensors and actuators, gives an overview 

on robotic construction. The proposed 

system is also able to capture real-time 

videos which are useful for surveillance 

for a specific person or area. Controlling 

of Robot is done using a Raspberry Pi3 

processor. This robot is more 

comfortable for military applications 

such as surveillance of interested area.  

[2]  IoT Based Vehicle Robot for 

Military Services  

This paper presents a modern 

approach for surveillance at remote and 

border areas Tank, any heavily armed 

and armored combat vehicle. The aim is 

to control that tank using wireless media; 

In this project the goal is to use IOT for 

controlling a War Robot. Which was 

successfully in achieved here. This robot 

runs well and it can be controlled by 

Android Phone or any compute.  

[3] Vision Based Robotics System for 

Military Application-Design Real Time 

Validation This paper presents the design, 

implementation and validation of a 

Digital Signal Processor (DSP)-based 

Prototype facial recognition and 

verification system. This system is 

organized to capture an image sequence, 

find facial features in the images, and 

recognize and verify a person. The 

current implementation uses images 

captured using a WebCam, compares it to 

a stored database using methods of 

Principal Component Analysis (PCA) 

and Discrete Cosine Transform (DCT).  

[4] 10T Based Multifunctional War 

Architecture Terror Bot Most of the 

Defence organization now takes the help 

of robots to carry out many risky jobs that 

cannot be done by the soldier. These 
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robots used in Defence are usually 

employed with the integrated system, 

including video screens, sensors, laser 

gun, metal detector and cameras. The 

Defence robots also have different shapes 

according to the purposes of each robot. 

Advantages: Here the new system is 

proposed with the help of wireless 

camera through which we can trace out 

the intruders (unknown persons) and the 

robot will be employed with integrated 

systems, including video camera, sensors, 

gripper and a weapon.  

[5] Wireless Multifunctional Robot for 

Military Applications Abstract—This 

paper presents a modern approach for 

surveillance at remote and border areas 

using multifunctional robot based on 

current 3G technology used in defence 

and military applications. This robotic 

vehicle has ability to substitute the 

solider at border areas to provide 

surveillance. The robotic vehicle works 

both as autonomous and manually 

controlled vehicle using internet as 

communication medium. This 

multisensory robot used to detect human, 

bombs, harmful gasesand fire at remote 

and war field areas.  

[6] Mobile Operated Spy Robot In the 

recent development and trend most of the 

Defense organization now takes the help 

of robots to carry out many risky jobs that 

cannot be done by the soldier. These 

robots used in Defense are usually 

employed with the integrated system, 

including video screens, sensors, metal 

detector and cameras. The Defense 

robots also have different shapes 

according to the purposes of each robot. 

Here the new system is proposed with the 

help of wireless camera through we can 

trace out the intruders and the robot will 

be employed with integrated systems 

Thus the proposed system, a 

Multifunctional Robot using Internet of 

Things with wireless network GSM 

through which we can update the data to 

web page server and control remotely. 

This is specially designed robotic system 

to save human life and protect the 

country from enemies. Advantages - 

They have proposed a design where a 

robot which is operated with the help of 

mobile phone calls based on Dual Tone 

Multi frequency (DTMF) code. Here they 

have DTMF decoder which decodes the 

frequency of the voice and commands the 

robot. Disadvantages - The main 

drawback here is that there is chance of 

signals being interpreted 

III PROPOSED SYSTEM 

National Security problem rises with 

major threats, even if government 

provide bulletproof jackets and quality 

guns to our armed forces yet it is hard to 

resolve issues. In situations where 

military personnel are unable to exert 
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more force than what is humanly possible. 

Army person loses the life. The problem 

is to design and develop an Arduino 

controlled spy robot that can be operated 

wirelessly using an Android application, 

with a focus on its deployment in war 

fields. The robot should have the 

capability to move in all directions and 

turn 360 degrees, with a wireless camera 

that can transmit real-time video to the 

operator's device. The wireless 

communication between the robot and 

the operator's device should be reliable 

and secure, with a user-friendly interface 

for the Android application that allows 

easy control of the robot. Ultimately, the 

spy robot should provide real-time 

information to assist soldiers in 

collecting intelligence and planning their 

operations by providing them with a 

better understanding of the terrain and 

potential threats. 

 

IV WORKING METHODOLOGY 

The working methodology of an 

autonomous mobile robot tailored for 

military services, utilizing Arduino and 

ESP32 camera technologies, hinges on a 

sophisticated integration of hardware and 

software functionalities. At its core, the 

robot operates on a set of predefined 

algorithms programmed into the Arduino 

microcontroller, dictating its movement, 

decision-making processes, and response 

mechanisms. Equipped with sensors for 

detecting obstacles, terrain variations, 

and environmental cues, the robot 

employs a combination of navigation 

techniques, including dead reckoning and 

sensor fusion, to autonomously traverse 

diverse terrains while avoiding collisions 

and hazards. 

Meanwhile, the ESP32 camera module 

serves as the robot's visual perception 

system, capturing high-resolution images 

and video footage of the surrounding 

environment in real-time. These visual 

data inputs are then processed using 

computer vision algorithms, enabling the 

robot to recognize and classify objects, 

identify potential threats, and gather 

intelligence vital for mission success. 

Through continuous feedback loops 

between the Arduino control system and 

the ESP32 camera, the robot dynamically 

adjusts its trajectory, speed, and 

operational parameters to optimize 

performance and achieve mission 

objectives. By leveraging the collective 

capabilities of Arduino and ESP32 

technologies, these autonomous mobile 
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robots offer military forces a force 

multiplier, enhancing situational 

awareness, operational flexibility, and 

mission effectiveness on the modern 

battlefield. 

 

Fig.1. Hardware kit. 

The implementation of an autonomous 

mobile robot for military services 

utilizing Arduino and ESP32 camera 

technology involves a systematic 

integration of hardware and software 

components to achieve robust 

functionality. Firstly, the hardware setup 

comprises a rugged chassis equipped 

with motors and wheels for mobility, 

coupled with an Arduino microcontroller 

board serving as the brain of the robot. 

Additionally, an ESP32 camera module 

is strategically mounted to provide visual 

perception capabilities. This hardware 

ensemble is complemented by an array of 

sensors such as ultrasonic or infrared 

sensors for obstacle detection, 

gyroscopes for orientation sensing, and 

GPS modules for navigation assistance. 

Through careful wiring and configuration, 

these components are interconnected to 

form a cohesive system, enabling the 

robot to perceive its surroundings, make 

decisions, and execute tasks 

autonomously. 

In terms of software implementation, the 

Arduino microcontroller is programmed 

with algorithms for controlling motor 

movements, processing sensor inputs, 

and executing higher-level decision-

making processes. These algorithms 

encompass navigation routines for path 

planning and obstacle avoidance, as well 

as image processing algorithms for object 

detection and target recognition, utilizing 

the visual data acquired from the ESP32 

camera. Additionally, communication 

protocols are established to facilitate data 

exchange between the robot and remote 

command centers, enabling operators to 

monitor the robot's status, issue 

commands, and receive real-time updates 

on mission progress. By leveraging the 

versatility and computational power of 

Arduino and ESP32 platforms, this 

implementation delivers a robust and 

scalable solution for military applications, 

empowering units with enhanced 

reconnaissance capabilities, logistical 
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support, and tactical advantage in the 

field. 

CONCLUSION 

In conclusion, the development and 

deployment of autonomous mobile 

robots tailored for military services, 

leveraging Arduino and ESP32 camera 

technologies, represent a significant 

advancement in modern warfare 

capabilities. These robots offer a versatile 

and cost-effective solution for a wide 

range of critical tasks, including 

reconnaissance, surveillance, and 

logistical support, while minimizing risks 

to human personnel. By integrating 

Arduino microcontrollers for precise 

control and ESP32 cameras for advanced 

visual perception, these robots can 

navigate complex terrains, detect 

obstacles, and identify targets with 

unprecedented accuracy and efficiency. 

Moreover, the implementation of 

sophisticated algorithms enables these 

robots to operate autonomously, adapting 

to dynamic operational environments and 

executing missions with precision and 

agility. As military forces worldwide 

continue to invest in unmanned systems, 

the autonomous mobile robot represents 

a force multiplier, enhancing situational 

awareness, operational flexibility, and 

mission effectiveness on the modern 

battlefield. Moving forward, ongoing 

research and development efforts will 

further refine these technologies, 

ensuring that autonomous mobile robots 

remain at the forefront of military 

innovation, delivering strategic 

advantages to military forces around the 

globe. 

REFERANCES 

[1] Lavanya K N, Ramya Shree D, 

Nischitha B R, T Asha and C Gururaj  

"Vision Interfaced War Field Robot With 

Wireless Video 

Transmission"Proceedings of the 2nd 

International Conference on Trends in 

Electronics and Informatics (ICOEI 2018) 

IEEE Conference Record: # 42666; IEEE 

Xplore ISBN:978-1-5386-3570-4.  

[2] Ahsanul Hoque, Md. Baijid Hasan 

Shorif Shekh Nuruzzaman and Md. 

Eftekhar Alam, "Arduino based 

Battlefield Assistive Robot" 2017 IEEE 

Region 10 Humanitarian Technology 

Conference (R10-HTC) 21 - 23 Dec 2017, 

Dhaka, Bangladesh.  

[3] Jignesh Patoliya, Haard Mehta and 

Hitesh Patel, "Arduino Controlled War 

Field Spy Robot using Night Vision 

Wireless Camera and Android 

Application" 2015 5th Nirma University 

International Conference on Engineering 

(NUiCONE).  

[4] Mohammad Shoeb Shah, Borole. P.B. 

“Surveillance And Rescue Robot Using 

Android Smart Phone And Internet”. 

International Conference on 

https://stanfordgroup.org/
http://stanfordgroup.org/index.php/index/Journals


 

https://stanfordgroup.org/ 

Vol 5, Issue 2, 2025 
Excerpta Medica Archives Journal: Transaction B 

                               

33 

Communication AndSignal Processing, 

India. (2016)  

[5] G. Anandravisekar et.al "IOT Based 

Surveillance Robot" International 

Journal of Engineering Research & 

Technology (IJERT) ISSN: 2278- 0181 

Vol. 7 Issue 03, March-2018.  

[6] Suddha Chowdhury and Mahmud 

Rafiq "A proposal of user friendly alive 

human detection robot to tackle crisis 

situation", IEEE paper published in year 

2012.  

[7] V. Abilash1 and J. Paul Chandra 

Kumar," Arduino controlled landmine 

detection robot"2017 Third International 

Conference On Science Technology 

Engineering and Management 

(ICONSTEM).  

[8] Habib M.K., "Mine detection and 

sensing technologies-new development 

potentials in the context of humanitarian 

demining," in Industrial Electronics 

Society.  

[9] S. Gowda, “Autonomous robotic 

landmine det ection, mapping and 

avoidance,” MSc thesis, University of 

Texas at Arlington, May 2015.  

[10] Landmines – Trial of terror. New 

Internatiionalist magazine, issue 

294,September1997.  

[11] [11] Souvik Saha Et al." GPS Based 

Smart Spy Surveillance Robotic System 

Using Raspberry Pi for Security 

Application and Remote Sensing" . 2017 

8th IEEE Annual Information 

Technology, Electronics and Mobile 

Communication Conference (IEMCON).  

[12] Kumar, R. Praveen, and S. Smys. 

"Analysis of Dynamic Topology 

Wireless Sensor Networks for the 

Internet of Things (IOT).  

 

 

 

 

https://stanfordgroup.org/
http://stanfordgroup.org/index.php/index/Journals

