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Abstract— The paper is deliberated to offer a literature review 

related to material handling activity using AGV. Among the 

disparate aspects influencing the design and operation 

performance of AGV in a manufacturing unit, the paper 

focuses on four major aspects i.e. flow path design, docking, 

sensors and controlling options of AGV. The study unveils 

fundamental research methodology/approach followed, 

different kind of subsystems used in AGV and type of 

problems faced. It is revealed that material handling of 

components using AGV type of industry is still an open area 

for research.    

Keywords: AGV, Flow Path, Docking, Sensors, Controlling 

I. INTRODUCTION 

Material handling involves short-distance movement within 

the confines of a building or between a building and a 

transportation vehicle. It uses a wide range of manual, 

automated equipment, and semi-automated and includes 

consideration of the storage, protection and control of 

materials throughout their manufacturing, warehousing, 

distribution, consumption, and disposal. Manual handling 

may lead to muscular disorders and fatigue in workers and 

can further result in low productivity which calls for 

automating the process of material handling. [1] 

An automated guided vehicle or automatic guided 

vehicle (AGV) is a portable robot that follows markers or 

wires in the floor, or employs vision, magnets, or lasers for 

navigation. They are most often used in industrial 

applications to move materials around a manufacturing 

facility or warehouse. Application of the automatic guided 

vehicle broadened during the late 20th century. Automated 

guided vehicle is the sophisticated material handling system 

that use independently operated, self-dynamic vehicles 

guided along defined path. AGVs are employed in several 

applications like assembly line, FMS and storage and 

distribution of automotive components, foundry products, 

fabrics, food products and many more.  

AGV reduce labor costs and various labor issues 

with reduced human intervention and with just single expense 

of initial investment for AGV.  AGVs are programmed with 

safety in mind, and as such are crammed full of cameras, 

lasers, and other sensors that allow them to safely operate 

around personnel and structures. By replacing the human 

element with AGVs, the potential for inaccurate workflow is 

eliminated ultimately reducing waste and improving output 

thus making operations to become more productive and 

accurate. [9] 

II. REVIEW METHODOLOGY 

The study of 17 papers was taken for the convergence of 

AGV based material handling and its methodologies. From 

the different aspects affect the design and working of AGV 

four important aspect are considered for study i.e. flow path 

design, dicking, sensors and controlling devices. 

 
Fig. 1: Factors influencing design and operation of AGV 

based material handling system. 

III. LITERATURE REVIEW 

A. Literature on Flow Path Design:  

The flow path design was one of the vital aspects in the 

complete design and process of an effective AGV system. 

The guide path layout will control the total distance traveled 

by the vehicles. A vital issue in the design of automated 

guided vehicle systems (AGV) was flow path design. Shuhei 

Akiyama1, Tatsushi Nishi [1] 2017 studied the problems 

faced in design of the path of automated guided vehicle. They 

consider two types of mathematical models, i.e. the detail 

model and the multi-commodity model. In detail model they 

studied the detailed pickup and delivery routing of 

Automated Guided Vehicle and in the multi-commodity flow 

from the pickup node to delivery node. They compare the 

results comes from the performance to eliminate the problems 

comes in the real case. For the robust flow path for AGV 

system there was a problem i.e. the number of possible tasks 

was very large. There for it is difficult to design a flow path 

for promising tasks. But Ryosuke Chiba, Jun Ota and Tamio 

Arai [17] solved the problem by using the genetic algorithm 

(GA) method. By simulation in GA the effective path is 

design. R. J. GASKINST and J. M. A. TANCHOCO [15] 

1987 gave the model on flow path design of AGV. Flow path 

design is a one of the most important part of AGV system. 

They take a study to determine the optimal floe path of a 

vehicle. This study minimizes the total travel of the loaded 

vehicle on the shop floor. WILLIAM G. GOETZ, JR and 

PIUS J. EGBELU [14] 1990 was take a study on selecting the 

flow path and the pick-up and drop-off point of AGV at inside 

and outside the department i.e. addressed. The problem is 

solved by linear integer program to reduce the total travel of 

AGV. 
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B. Literature on Docking:  

Docking contain locating the vehicle or the equipment 

onboard the vehicle comparative to another item, for example 

a tray station, trailer, or pallet. 

Ronald C. Arkin and Robin R. Murphy [13] 1990 

was taken a study on autonomous navigation in a 

manufacturing environment. In this study they present 

inspiration simulation learning and investigation results 

indicate the practicability of migration schema based 

navigation into a FMS. When AGV was used in an industrial 

environment at full loaded condition there was problems 

faced in path tracking of vehicle such as slipping, skidding, 

localization error, knock down of oscillation and may safety 

problem. David Herrero, Jorge Villagrá, and Humberto 

Martínez [5] 2013 was taken a comparison between fuzzy, 

vector pursuit and flatness-based control to solve these 

problems. Christopher Kirsch, Christof R¨ohrig [7] 2011 was 

taken a study on a method of global localization and position 

tracking of omnidirectional AGV provided with Maccunum 

wheels. Global localization was noticed by approach locate 

on range measurement device from an IEEE 802.154a WSN. 

A fusion sensor of two safety laser range finder with range 

measurement helps in position tracking. H. Martinez-

Barbera, D. Herrero-Perez [8] 2009 was taken a study on 

navigation of a flexible AGV used in warehouse where the 

flow path is frequently changes. AGV autonomy contains the 

setoff automatic functions like as planner, perception, path 

planning and tracking. Combination of these methods trial on 

an AGV in real environment of industry. 

C. Literature on Sensors: 

Beyond advancing control strategies for AGVs and mobile 

robots, sensors have also been combined with intelligent 

vehicle control. 

Petriu et al. [12] presented pseudorandom encoder 

which consists of two code tracks for absolute position 

measurement. Represents one sensor head for pseudorandom 

code and two addition sensors head for synchronization 

pulses and motion direction determination.  Andersen et al. 

[10] defines the advantage and disadvantage of different 

technique for docking and positioning of vehicle. They 

represent the different technique magnetic field sensors in 

magnetic tape lines on the floor are detected by vision and 

optical switches array to detect floor lines.  Vaz et al. [11] 

describe infrared sensors based system for locating the 

mobile platform, which is similar to docking station, passive 

reflectors installation was used. This system is used for 

performing material handling in industries. Roth and 

Schilling presented [9] AGV with maximum flexibility. They 

was the different sensors, those are low cost and simple, for 

example CCD-Camera, Odometry sensors and ultrasonic 

sensor. The sensors generated data is handled by intelligent 

algorithm. They uses the effective technique of path planning 

which performing, navigation, collision avoidance and 

docking.  

D. Literature on Controlling and Processing Devices: 

Dhiraj Sunehra, M.Reena [2] was proposed automation 

system by two different techniques. In first technique they 

design one prototype for home Automation System (HAS). In 

which system handle the application of home remotely 

through e-mails. For this they used Rasberry pi 

microcontroller board and for python software they used 

integrated development environment. In second technique 

they use Bluetooth for device controlling at home. Martin 

Kajan, Peter Beno [4] presented a paper on integrated 

communication interface with open source technology. It is 

based on TCP communication between Arsuino and PLC. 

Arduino is connected to Ethernet PLC is connect to third 

party devices to save input PLC modules. They combine the 

sensor data with the arduino preprocess data into data packet 

and send to the PLC server. Hayat lamine and Hafedh abid 

[3] proposed a robot control of local gear from an android 

application dependent on Rasberry pi card. Home 

rebotization has been revived in the primary stage. In the 

second stage an application has been created dependent on 

the android framework. Additionally an interface card has 

been created to guarantee the corresponding between the 

home segment and Rasberry pi card. The application has been 

introduced on cell phone, a web server and a rasberry pi card 

to arrange the screen of window. Xing, Lou Peihuang Cai 

Qixiang, Zhau Chdong shen ke, Jin chen [6] describe a paper 

on AGV to transfer the material from load stand to AGV and 

back. It has 3- level push-pull load mechanism on both AGV 

and load stand. They use the programmable logic controller 

(PLC) Programming Language for controlling a device. 

IV. CONCLUSION 

The review of few key parameters such as flow path, docking, 

sensors, controlling devices gives an insight about alternative 

considered in development and analysis of automated 

material handling systems. It also hints about the potential for 

the research in material handling using AGV by interfacing 

sophisticated hardware and software elements for creating 

smart and self-learning systems. It thus calls for a multi-

disciplinary approach to the need of home, office and 

industrial automation through proper selection and 

integration of system components as per the application and 

system parameters. So there is a need to study individual 

parameters affecting system effectiveness as well as their 

interdependency for development of independent and 

intelligent devices and make the most of the technology 

upgradation. 
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