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ABSTRACT 

 Robots have become important over a wide range of applications like 

manufacturing, surgery, or handling of hazardous materials. This project will address 

one of those problems. Track guided vehicle is useful in industries for handling of 

materials inside the industry. The sand collecting track guided vehicle is mainly used to 

collect the sand from one place to another.   
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1. INTRODUCTION 

The use of mobile robots in industrial applications is growing in popularity, with companies 

such as Toyota [1,2] investing heavily in incorporating autonomous vehicles into the production 

process. According to Davich [3], labour is the main cost associated with manual material 

handling, and effective material-handling solutions can reduce a plant’s operating cost by 15 to 

30 per cent. According to Stewart [4], the use of robotic rather than human workers has enabled 

the automotive industry to ensure that tasks are performed according to expectations. Robotic 

workers are superior to human workers in areas such as speed and accuracy [5]. Furthermore, 

human workers are limited 207 to the number of hours they are allowed to work or the 

maximum loads they are allowed to handle or are capable of handling. Safety plays an 

important role in industry, and so this is a key factor to consider. One of the main advantages of 

robotic workers is that they eliminate the need for humans to perform tasks that are dangerous 

to their health or are located in hazardous environments [4]. Despite the major benefits of using 

robots, their costs are still significantly high, and their use is not feasible for some applications. 

The costs of commercial AGVs were reported in Yakut Ali et al. [5] and Floreano et al. [6]. 

According to Floreano et al. [6], smaller robots cost less than larger robots because they use 

smaller mechanical components and electronics, yet they perform comparably. With the 

growing demand for mobile robots and improved production efficiency, companies such as 

Savant Automation [7], Egemin Automation, Kiva Systems, and Seegrid have focused on 

delivering robots that can satisfy customer needs. Material-handling systems play an 
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increasingly important role in industrial environments, ensuring that materials are delivered to 

production in the shortest possible time. Traditional materialhandling systems require an 

assembly worker to abandon the assembly station in order to retrieve parts. To improve on 

traditional material-handling systems, Toyota introduced the set part system (SPS) in its 

factories in Japan and China. An SPS eliminates the need for an assembly worker to leave the 

station, since components are delivered directly by material handlers.The aim of this research is 

to develop an intelligent material-handling system, based on an AGV, that is capable of 

performing efficient, intelligent, and autonomous material handling, using an SPS, for a motor 

car final assembly at General Motors South Africa (GMSAf). A number of system-modelling 

languages are applied in industry. Unified modelling language (UML) is well-known, and is 

used mainly for the design of software of industrial controllers; whereas the system modelling 

language (SysML) is an extension of UML that can be used to model complete systems, 

including hardware. SysML was developed by the Object Management Group 4.1 [8]. Visual 

Paradigm software is a version of SysML, and is used as an MBSE tool in this research. A 

number of examples of SysML applications for modelling control systems are reported in the 

literature [9,10,11]. SysML was used to model and develop a novel thermal-spray controller 

from concept to fully-functional industrial system [9]. According to Brecher [10], a major 

advantage of using SysML is the possibility of modelling complex systems with ease, as was 

demonstrated in the development of control logic for a robotic material-handling system. 

Dajsuren [11] demonstrated a number of applications of SysML in vehicle control 

development. The developed system model of an intelligent material-handling system consists 

of three SysML submodels: AGV, intelligent controller, and guide path design. The AGV 

model contains information about the design and operation of the AGVs in the system. The 

intelligent controller model contains information about the intelligent control of multiple AGVs 

in a system. Intelligent control addresses issues such as vehicle dispatching – i.e., the 

assignment of work to each AGV – and conflict resolution. The guide path design model 

contains information about the requirements and design of the AGV guide path. 
 

1.1. Existing System  

  

• Automated guided vehicles (AGVs) are widely used for transporting materials in industry and 

commerce. In this research, an intelligent AGV-based material-handling system was developed 

using a modelbased systems engineering (MBSE) approach.  

• The core of the AGV, the controller, was designed in the system modelling language 

environment using Visual Paradigm software, and then implemented in the hardware. As the 

result, the AGV’s complex tasks of material handling, navigation, and communication were 

successfully accomplished and tested in the real industrial environment.  

• The developed AGV is capable of towing trolleys with a weight of up to 200kg at walking speed. 

The AGV can be incorporated into an intelligent material-handling system with multiple 

autonomous vehicles and work stations, thus providing flexibility and reconfigurability for the 

whole manufacturing system.  

• Ergonomic and safety aspects were also considered in the design of the AGV. A comprehensive 

safety system that is compliant with industrial standards was implemented. 
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1.2. Proposed System 

 

• Automatic guided vehicles (AGVs) play an important role in the small-scale industry as well as 

the largescale industry in handling materials inside factories from one place to another.  

• In the last days, the materials to be handled are more numerous and as production and demand 

increase, it strongly influences the transport of materials in desperate need of a vehicle to 

distribute, position the materials within the industry. AGVs are generally installed with wires at 

ground level and signals are transmitted through them to be controlled. Due to the emergence of 

the AGV, the workload of the human being gradually decreased and the production efficiency 

increased.  

• Thus, the need for an AGV has become more technologically important in the advanced robotic 

world. Normally, these systems are integrated into a global production system, where is a need to 

make direct changes in the design and planning of the floor store to get most of them.  

• But in the rapidly changing production system and the adaptable floor store, the implementation 

of AGV has become very important and difficult, because it depends on many systems, such as 

wires, frequency, total production, etc. Therefore, it is necessary to develop an independent 

AGV, which can operate on its own and make decisions based on changes in the environment. 
 

1.3. BLOCK DIAGRAM 
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2. WORKING PRINCIPLE 

Track guided vehicle generally refers to a vehicle which is guided on a track and is useful 

inside the industries for material handling. In this project a track guided vehicle for sand 

collecting purpose is fabricated. The vehicle consists of motors, limit switch, trolley, proximity 

sensor, and container. The rear wheel of the vehicle is mounted to a motor through which power 

is transmitted to the wheels for the movement of the vehicle. The trolley is also mounted to a 

motor through hinged support. When that motor operates the goods carrier goes to an inclined 

position hence the materials are dropped where ever required. The movement of the container is 

limited with help of two limit switches. The proximity sensors is mounted on the front end and 

rear end of the vehicle to sense the end of the track and stop the vehicle. 

2.1. ADVANTAGES 

• Most powerful and sophisticated 

• Easy Handling 

• Travels in a definite path 

2.2. DISADVANTAGE 

• Only limited loads can be handled 

3. APPLICATIONS 

It is applicable in industries for material handling purpose 

 

DRAWING FOR SAND COLLECTING TRACK GUIDED VEHICLE 
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4. HARDWARE COMPONENTS  

• LCD  

• Microcontroller 

• Proximity Sensor 

• Driver circuit 

• Limit Switch 

• DC motor 

• Keypad 

• Relay 

• SCU  

 

4.1. LCD Display 

A liquid-crystal display (LCD) is a flat-panel display or other electronically modulated 

optical device that uses the light-modulating properties of liquid crystals combined with 

polarizers. Liquid crystals do not emit light directly, instead using a backlight or reflector to 

produce images in color or monochrome. 

 

 

Figure 1 LCD Display 

4.2. Microcontroller 

A microcontroller (abbreviated MCU or µC) is a computer system on a chip that does a job. It 

contains an integrated processor, memory (a small amount of RAM, program memory, or both), 

and programmable input/output peripherals, which are used to interact with things connected to 

the chip. 

 

 

Figure 2 Microcontroller 
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4.3. Proximity Sensor 

A proximity sensor is a sensor able to detect the presence of nearby objects without any 

physical contact. A proximity sensor often emits an electromagnetic field or a beam of 

electromagnetic radiation (infrared, for instance), and looks for changes in the field or return 

signal 
 

 

Figure 3 Proximity Sensor 

. 

4.4. Driver Circuits  

They are usually used to regulate current flowing through a circuit or to control other factors 

such as other components, some devices in the circuit. The term is often used, for example, for 

a specialized integrated circuit that controls high-power switches in switched-mode power 

converters.  

 

Figure 4 Driver Circuits 

4.5. Limit Switch 

A limit switch is an electromechanical device that consists of an actuator mechanically linked 

to a set of contacts. When an object comes into contact with the actuator, the device operates 

the contacts to make or break an electrical connection. 

 

 

Figure 5 Limit Switch 
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4.6. DC motor 

A direct current (DC) motor is a type of electric machine that converts electrical energy into 

mechanical energy. DC motors take electrical power through direct current, and convert this 

energy into mechanical rotation. 
 

 

Figure 6 DC Motor 

4.7. Keypad  

A keypad is a set of buttons arranged in a block or pad which bear digits, symbols or 

alphabetical letters. Pads mostly containing numbers and used with computers are 

numeric keypads. 
 

 

Figure 7 Keypad 

4.8. RELAY 

The relay is an electromechanical switch used as a protecting device and also as a controlling 

device for various circuits, equipments, and electrical networks in a power system. 

 

Figure 8 Relay 
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4.9. Signal conditioning unit 

A signal conditioner is a device that converts one type of electronic signal into a another type 

of signal. Its primary use is to convert a signal that may be difficult to read by conventional 

instrumentation into a more easily read format. In performing this conversion a number of 

functions may take place. 
 

 

Figure 9 Signal Conditioning Unit  

 

5. CONCLUSIONS  

There are several possible directions for further research. We can improve the type of AGV 

guided tape using a better navigation technique . Any environment and cheap among 

autonomous robots can be adopted. There is a significant amount of difference between the 

theoretical and practical time value of the work cycle being optimized by adopting a different 

methodology . Besides, one can think of a relaxation of the symbol holding requirements in the 

traffic control system, so that more vehicles can leave different crossing zones simultaneously 

and, therefore, the performance of the AGV system can be improved . 
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