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ABSTRACT 

This is a design for unmanned autonomous ground vehicles (UGV). To identify barriers, identify 

lanes, recognize road signs, and identify other natural elements, it employs artificial intelligence 

(AI) image processing techniques. This is accomplished using a Raspberry Pi (RPi) board, which 

houses the code on an onboard computer. We recorded input videos of the environment using a Pi 

cam. Utilizing the camera is done so in order to utilizeR fewer different sensors (like ultrasonic, 

Radar, and Lidar). Lidar has a strong resolution but is ineffective at detecting moving things, 

whereas radar can identify moving obstacles but has a relatively poor resolution. Because of this, a 

high-resolution camera is adequate. 
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INTRODUCTION    

A military robot intended to boost military strength is called an unmanned ground vehicle (UGV). 

This kind of robot can frequently work outdoors and in various locations while representing 

humans. The air force (unmanned aerial vehicles) and the navy both have analogs to UGVs 

(submarine-operated vehicles). Unmanned robots are being actively developed for both civilian and 

military applications to carry out difficult, hazardous operations. Teleoperated and autonomous 

unmanned aerial vehicles are the two main types. A vehicle that can be operated remotely via a 

communication link is referred to as a tele-operated UGV [1, 2]. The operator performs all sensing 

operations based on sensory feedback from distant sensor input, such as video cameras, or visual 

line visual acuity. A sports car that is controlled remotely serves as a simple illustration of 

teleoperation concepts. The user supplies all controls depending on the monitoring performance of 

each unoccupied vehicle, which is then remotely controlled via a connected or wireless connection 

[3, 4]. UGV telecommunications come in a wide variety today. Particularly in risky circumstances, 

these vehicles are employed to replace people. Grenades and explosives are two examples. Although 

the autonomous UGV is primarily a surface-operated vehicle, it is essentially a stand-alone robot. In 

the actual world, an autonomous robot can [5, 6]: 

• Learn more about the environment. 
• Work nonstop for long periods of time. 
• Navigate between points A and B without using a human. 
• Prevent circumstances that could be detrimental to people, property, or themselves unless they are 

specified in the design specification. 

• Get ready without assistance from others. 
• Look for things you enjoy, such as people and automobiles. 
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The robot has automatic reading capabilities. The capacity for automatic reading also involves the 

capacity to independently learn new skills. 

• Adapt your strategies to the situation. 
• Acclimate to the surroundings without assistance from others. 
Independent robots still need regular maintenance, as do all machines. 

 

Since there are a lot of casualties in conflict and a lot of important resources are lost, the military's 

tactics served as inspiration for this project. We came to this project to address this problem. 

Another kind of agricultural robot are UGVs. Short harvesting windows are possible because empty 

harvesting tractors can run continuously. Additionally, spraying and stretching are done with UGVs. 

Private vehicles have the potential to save lives by significantly reducing the number of collisions, 

increasing the mobility of young or disabled people, reducing congestion costs by allowing 

commuters to carry out other tasks during congested periods of traffic, and improving land use by 

allowing drivers to abandon passengers in urban areas. Automatic in satellite parking lots. The 

following research concerns occur despite the fact that many autonomous vehicles and robots 

depend on advanced sensors, which makes them expensive to use: First, can a cheap, low-cost car 

be constructed without anyone's help? Second, can an empty ground vehicle demonstrate 

trustworthy autonomous judgments from one place to another? Third, is it possible for a moving 

vehicle to recognize impediments, analyze this data, and determine the best path to take? 

 

General Block Diagram 

The generalized block diagram of UGV is shown in figure 1. 

 

 
Figure 1. General Block Diagram 

 

In the below image the 2D plane view of UGV with installed components i.e., Metal detector, ESC 

(Electronic Speed Controller), Raspberry pi, PCB, FPV camera, Camera Transmitter, DC motor, 

Batteries, Ultrasonic Sensor (HC-SR04) is placed in a position to get a clear picture of the vehicle. 
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Figure 2. 2D View of UGV 

 

Some of the important parts are- 

 ESC: Electronic speed control (ESC) is an electronic circuit that controls and controls the 

speed of an electric car. It may also provide engine deceleration and dynamic braking. 

 Atmega328p: The ATmega328P is a highly efficient but low-power 8-bit AVR capable of 

rotating a single clock with 131 powerful directions. 

 Raspberry pi: Raspberry pi is a System on Chip (SOC) processor that operates as a UGV 

control unit. Identify the order and take appropriate action accordingly. 

 Telemetry Device: A telemeter is a visual device used in telemetry. Contains a sensor, 

transfer method, and display, recording, or control device. This is a telemetry device that will 

be connected to the raspberry pi. It is used to send a radio signal from a long distance to the 

UGV and update the target location. 

 

Features of UGV 

Unique Design 

The design of the rover makes it capable of navigating through difficult terrain. The vehicle may 

cross at a height that is substantially higher than the length of the chassis thanks to the spider-leg 

arrangement. The lightweight construction allows for effective rover operation. In order to distribute 

the weight over a larger area and increase skid-steer performance, a rover is placed on the thighs of 

six balloons. The likelihood of congestion between the wheels is also decreased by the spacing of 

the wheels. In order to save weight, each wheel has its own specialized driving motor, which does 

away with the need for extra shafts, sprockets, chains, and bearings. The fact that the engines are 

housed inside the wheels also brings some of the heaviest components closer to the ground. By 

doing this, the rover's ability to traverse steep terrain safely and without the risk of falling is 

improved. The chassis considerably enhances the performance of the entire terrain by lowering the 

likelihood of being high-cantered to impediments and ensuring that the six wheels remain on the 

ground. To simplify and increase reliability, this style of chassis does not need any springs, 

bearings, or shock absorbers. 
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Figure 3. 3D View of design made using SolidWorks 

 

Surveillance 

FPV cameras are inexpensive, portable, and compact. To transmit real-time video to the control unit 

using the video transmitter, the FPV camera is built into the UGV. You can view what he sees and 

how his eyes appear thanks to the FPV camera. The FPV transmitter will deliver a live video signal 

to your monitor, smartphone, tablet, or FPV glasses depending on the type of drone you are using. 

Computer detection and security monitoring are two additional common uses. 

 
Figure 4. Surveillance setup 

 

Mine Detection 

Mines are widely employed to restrict the movement of any tanks or equipment during battles or in 

enemy territory. Therefore, a device is installed to find concealed or hidden mines, typically by 
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showing the presence of metal or by delivering a signal when it is transported to something different 

from the surrounding ground, in order to safeguard our UGV in such mines. 

 

 
Figure 5. Mine detection circuit 

 

Autonomous Setup 

To find the barriers, we'll employ the OpenCV Library. A webcam that can be utilized for 

monitoring and obstacle detection is required. This will aid in the hardware's space and unified 

design being optimized. The network barrier between the sensors will be removed, reducing the 

delay in obstacle detection. 

 

 
Figure 6. AI-based obstacle detection 

 

The Raspberry Pi will be connected to this telemetry device. It is utilized to update the target 

location by sending radio signals to the UGV over long distances. 
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Figure 7. Telemetry device 

 

Obstacle Avoidance 

Autonomous vehicles require an obstacle avoidance feature. Rather than using expensive equipment 

(LIDAR, sonar, etc.), a simple monocular solution can be created.  

 

 
Figure 8. Obstacle avoidance block diagram 

 

Applications and Conclusion 

Some of the key applications of UGV in the real world. 

 

Search and Rescue: In times of natural or man-made calamities, it often seems that the only 

guaranteed method of reaching people is through the breeze.  

 

Why Effective fighting circumstances - UGVs equipped with explosives are frequently utilised on 

the battlefield, and weapons and shields have shown to be simple to operate while posing little risk 

to human life. Applications include the removal of explosive ordnance (EOD) such land mines, 

massive loads, and landslides under hostile fire. 

 

New Exploration: Deep cave searches, undersea exploration, and ongoing Mars and other planets 

investigations are all possible. 
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Agricultural Goal: UGVs are a particular class of agricultural robots. 

 

Another class of agricultural robots is UGVs. Short harvesting windows are possible because empty 

harvesting tractors can run continuously. Additionally, spraying and stretching are done with UGVs. 

Private vehicles have the potential to save lives by significantly reducing the number of collisions, 

increasing the mobility of young or disabled people, reducing congestion costs by allowing 

commuters to carry out other tasks during congested periods of traffic, and improving land use by 

allowing drivers to abandon passengers in urban areas. According to estimates, traditional UGV 

technology will transition from UGV telephony to UGV fully integrated networks by 2050 because 

of the variety of battlefield situations and cutting-edge technology, to conduct intricate military 

operations in remote areas. 
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