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Abstract 

The mechanism of this project is to detect the Metal detection robotic vehicle using IOT 

TECHNOLOGY. The project demonstrates real life robotic vehicles used to detect land 

mines or other metal based objects on its path. The vehicle is fitted with a metal detecting 

system that can sense metals and update sensor response in web application. The system works 

in conjunction with an ESP32-S Microcontroller to achieve this operation. The buttons are 

used to send commands to move the vehicle forward, backward, left and right. Two motors at 

receiving end operate the vehicle as per the commands received. As soon as command is send 

it send the signal to the web application. At receiving end, a ESP32-S reads the command and 

starts processing according to the commands. The microcontroller operates the motor to move 

the vehicle through a motor driver IC. The metal detecting system attached to the system 

detects any metal underneath it. On detection it automatically sends the signals to web 

application to notify user about it simultaneously sends message to ESP32-S. Thus, the metal 

detection system couples with a robotic vehicle allows for operating the robotic vehicle 

globally. 
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1. INTRODUCTION 

Robots can be utilized to complete work in perilous zones and can be used to manage 

troublesome instability levels in such areas. Gradually robots are becoming dynamically vital 

for standard subject applications, for instance. A variety of small robotic applications are now 

arising where robots are utilized to complete an assortment of errands. By and large, robots are 

still utilized for unsafe work which is dangerous for humans. Metal detecting robot is utilized 

to search for metal objects covered up in the ground. Electricians also use metal detectors to 

scan for electrical cables hidden in walls. At airplane terminals, metal finders are utilized to 

scan travelers for metal protests, for example, cuts and firearms. For searching old combat 

zones and historical sites, hoping to find treasures, jewelry and old coins, metal detectors are 

frequently used. In food factories, they are used to check and verify that no metal things have 

fallen from industrial factories into the food unintentionally. 

 

 

 

BLOCK DIAGRAM OF PROPOSED SYSTEM 

The Internet of things (IoT) describes physical objects or groups of such objects with sensors, 

processing ability, software, and other technologies that connect and exchange data with other 

devices and systems over the Internet or other communications networks. Internet 

of things has been considered a misnomer because devices do not need to be connected to the 
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public internet, they only need to be connected to a network and be individually addressable. 

 

Fig: Arduino 

The field has evolved due to the convergence of multiple technologies, including ubiquitous 

computing, commodity sensors, increasingly powerful embedded systems, and machine 

learning. Traditional fields of embedded systems, wireless sensor networks, control systems, 

automation (including home and building automation), independently and collectively enable 

the Internet of things. In the consumer market, IoT technology is most synonymous with 

products pertaining to the concept of the "smart home", including devices and appliances 

(such as lighting fixtures, thermostats, home security systems, cameras, and other home 

appliances) that support one or more common ecosystems, and can be controlled via devices 

associated with that ecosystem, such as smart phones and smart speakers. IoT is also used in 

healthcare systems. 

 

Fig: ESP32S 
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ESP32S is a low-cost System on Chip (SoC) Microcontroller from Espressif Systems, the 

developers of the famous ESP8266 SoC. It is a successor to ESP8266 SoC and comes in both 

single-core and dual-core variations of the Tensilica’s 32-bit Xtensa LX6 Microprocessor with 

integrated Wi-Fi and Bluetooth. 

There are a number of concerns about the risks in the growth of IoT technologies and products, 

especially in the areas of privacy and security, and consequently, industry and governmental 

moves to address these concerns have begun, including the development of international and 

local standards, guidelines, and regulatory frameworks. 

This project focuses on designing and developing a robotic vehicle that can sense metals in 

front of it on its way like detecting land mines. The metal detector circuit is mounted on a 

robotic vehicle and its operation is to detect metals underneath automatically with the help of 

IOT. Metal detecting sensor will move 180 degrees to detect and the complete robot can move 

in four directions using 4 buttons(Forward, Backward, Left, Right). If metal gets detected we 

get a notification that metal got detected and also in which angle this metal is facing with 

respect to the Robot direction. 

 

Blynk App: 

 

 

 

Fig: Blynk IoT App 
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Fig: Blynk App to all devices 

Blynk was designed for the Internet of Things. It can control hardware remotely, it can display 

sensor data, it can store data, vizualize it and do many other cool things. 

2. RESULT 
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3. CONCLUSION 

The robot was designed and implemented with an ESP32S microcontroller for its operation. It 

is moved in different directions with the help of buttons which is done with the help of web 

application (Blynk App). It is verified to be highly beneficial for security and industrial 

purposes. The robot can detect objects within a very good radius which is a highly beneficial 

characteristic; it can also work at a constant speed. The radio frequency transmission is not 

blocked by common materials. This means, it can penetrate most solids and pass through 

walls, control of the device can be maintained at a range of up to 100m, the robot is not 

sensitive to the light and it is not much sensitive to the environmental changes and weather 

conditions. 

 

4. REFERENCES 

1. Ghareeb, M., Bazzi, A., Raad, M., & AbdulNabi, S, “Wireless robo-Pi landmine detection. 

In Landmine: Detection, Clearance and Legislations (LDCL),” 2017 First International 

Conference on (pp. 1-5). IEEE, April 2017. 

2. Craig, J. J., “Introduction to robotics: mechanics and control,” Upper Saddle River, NJ, 

USA: Pearson/Prentice Hall, Vol. 3, pp. 48-70, 2005. 

 

3. Olley, G. S., and Pakes, A., “The dynamics of productivity in the telecommunications 



 
 

391 | P a g e  

 

equipment industry” (No. w3977). National Bureau of Economic Research, 1992. 

 

4. Li, Shelei, Xueyong Ding, and Tingting Yang. "Analysis of Five Typical Localization 

Algorithms for Wireless Sensor Networks." Wireless Sensor Network 7.04: 27, 2015. 

 

5. Magrabi F, Aarts J, Nohr C, et al., “A comparative review of patient safety initiatives for 

national Health information technology,” Int J Med Inform; 82:e139– 48, 2013. 

 

6. Pugh, J., and Martinoli, A., “Inspiring and modeling multi-robot search with particle 

swarm optimization,” In Swarm Intelligence Symposium, 2007. SIS 2007. IEEE (pp. 332- 

339). IEEE, April 2007. 

 

7. Rjeib, H. D., Ali, N. S., Al Farawn, A., Al-Sadawi, B., and Alsharqi, H., “Attendance and 

Information System using RFID and Web-Based Application for Academic Sector,” 

International Journal of Advanced Computer Science and Applications (IJACSA), 9(1). 2018. 

 

8. Suresh, K., Vidyasagar, K., and Basha, A. F., “Multi Directional Conductive Metal 

Detection Robot Control. International Journal of Computer Applications, 109(4), 2015. 

9. Ambruš, D., Vasić, D., and Bilas, V., “Robust estimation of metal target shape using time- 

domain electromagnetic 

 

10. Albert, F. Y. C., Mason, C. H. S., Kiing, C. K. J., Ee, K. S., and Chan, K. W., “Remotely 

operated solar-powered 

 

11. Ali, N. S., Alyasseri, Z. A. A., and Abdulmohson, A., “Real-Time Heart Pulse 

Monitoring Technique Using Wireless Sensor Network and Mobile Application,” International 

Journal of Electrical and Computer Engineering (IJECE), 8(6), 2018. 

 

12. Alauddin, T., Islam, M. T., and Zaman, H. U., “Efficient design of a metal detector 

equipped remote-controlled robotic vehicle,” In Microelectronics, Computing and 

Communications (MicroCom), 2016 International Conference on (pp. 1-5). IEEE, January 

2016. 

 

13. Portugal, D., Cabrita, G., Gouveia, B. D., Santos, D. C., and Prado, J. A., “An 



 
 

392 | P a g e  

 

autonomous all terrain robotic system for field demining missions,” Robotics and Autonomous 

Systems, 70(C), 126-144, 2015. 14. Srivastava, A., Vijay, S., Negi, A., Shrivastava, P., and 

Singh, A., “DTMF based intelligent farming robot. 


