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Abstract— Land surveying is the process of measurement of 

land area’s horizontal distance, elevation, and angles of the 

corners by placing three-dimensional points on the earth 

surface. These points are usually on the surface of the Earth, 

and they are often used to establish maps and boundaries for 

locations, such forms as building corners or the surface 

features, or other purposes required by government or civil 

law, such as property sales. Surveying has been an element in 

the development of the human environment since the 

beginning of recorded history. The planning and execution of 

most of the construction require it. It is also used in transport, 

communication, and subdivision of land. The various 

techniques involved in surveying are triangulation, 

trilateration, levelling, traverse, and radiation. The recently 

used technique is EDM (radiation). All the above-said 

techniques require more amount of time as well as human 

power. To overcome this tiring procedure this project is 

proposed. In this project, a robotic model is designed which 

is wirelessly controlled through ZigBee technology. The 

movement of the robot and the required data display are done 

through visual basic software. Among various process of 

surveying, this project took a task of land subdivision and 

working on it. 
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I. INTRODUCTION 

Land Surveying is a general terminology which is used to 

describe, in best possible manner, the theory and application 

of surveying of land. This also includes land area subdivision 

that can be known as the procedure by which land or property 

is sub plotted. It is the process which explains how the land 

or property is divided into building apartments. In 

conventional survey operations, a primary requirement of the 

survey party is to determine a distance between two points. 

The surveyor has many devices that are used to determine the 

distance. These range from the 30-meter steel tape to 

electronic instruments. Distance measurement is a basic 

operation that every surveyor must be able to perform with 

the tools available. But these techniques have some 

disadvantages. To overcome these disadvantages, a robot 

model is being designed. Hence, the complexities that are 

involved in present techniques can be compensated. 

Land survey robot could be the best and reliable 

solution for the shortcomings of the present surveying 

techniques. Since it is more or less automatic process, reduces 

the time requirement as well as human sources. It requires 

comparatively less amount of components.  

II. EXISTING SURVEYING TECHNIQUES 

A. Horizontal Taping 

Horizontal taping is conventional in surveying that uses tapes. 

In this method, all the required distances and measurements 

of area are calculated with the help of tape that used 

horizontally. It is used to Measure the horizontal distance 

between the rear station and the forward station. Usually, the 

distance between stations is more than a full tape length. The 

taping team measures the distance using successive full tape 

lengths. When the remaining distance to be measured is less 

than a full tape length, the team measures the partial tape 

length. The total distance between the points in a land is 

determined by multiplying the number of full tape lengths 

with the total length of the tape besides adding the partial tape 

length. 

1) Disadvantages 

 Even skilled surveyors can achieve accuracies of up to 

one part in 10,000(1 centimetre every 100 meters 

distance). 

 Errors in tape like kinks, breakage due to temperature 

Variations. 

 Human-made errors in measuring due to over pulling of 

tape. 

B. Electronics Distance Measurement 

Survey sections equipped with the EDM (Electronic Distance 

Measurement) can measure distances in minimum time. The 

EDM is a compact, lightweight, economical, instrument that 

is especially suitable for short- and medium-range survey 

operations.   

The EDM consists of the distance meter and the 

retroreflector prisms. These units mount on any universal 

tripod. The distance meter and the retroreflectors are 

packaged and transported in separate cases and they are 

distance meter case and the retroreflector case.  The land 

survey robot is a solution to the disadvantages of current 

survey methods. Here a robot is being used for area 

measurement, particularly for area subdivision. Survey 

sections equipped with the EDM (Electronic Distance 

Measurement) can measure distances in minimum time. The 

EDM is a compact, lightweight, economical, instrument that 

is especially suitable for short- and medium-range survey 

operations.   

The EDM consists of the distance meter and the 

retroreflector prisms. These units mount on any universal 

tripod. The distance meter and the retroreflectors are 

packaged and transported in separate cases and they are 

distance meter case and the retroreflector case.  The land 

survey robot is a solution to the disadvantages of current 

survey methods. Here a robot is being used for area 

measurement, particularly for area subdivision. Land 

surveying is the technique of determining the terrestrial or 

three-dimensional position of points, distances, elevation, 

and angles of corners. To accomplish their objective, 

surveyors use elements of mathematics (which includes 

geometry, and trigonometry), physics, engineering, and law. 

Also, a wide range of surveying equipment is used for this 

purpose. 
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1) Disadvantage 

 EDM is costlier than any other conventional instruments. 

 It is tedious for the surveyor to investigate and check the 

work when surveying. 

 Skilled surveyors are required to conduct a total station 

survey using this EDM. 

 To check the survey work thoroughly it is necessary to 

come back to the office and prepare the drawings.     

III. PROPOSED SYSTEM 

A. Objective of the Proposed System  

To avoid the tiring procedure of area subdivision that 

involves separate sight measurement, caring of equipment 

and sending the obtained side to total station, survey robot is 

designed which combines all these features. 

Hence the objective of the project is to automate the 

land surveying that is particularly dividing the land. 

Since the project is automotive one we can reduce 

the manpower and also reduce the time required for the 

process of land subdivision. 

B. Block Diagram 

 
Fig. 1: 

Here the block diagram consists of the control unit that has 

AT89S52 microcontroller which controls the entire process. 

It is interfaced with ZigBee module through MAX232 and 

also interfaced with LCD display that shows the commands 

and distance measurements. The robot wheels controlled by 

means of geared DC motors which is controlled by driver 

ICs(L239D).12V battery is used as a power supply to power 

the entire process. Here the data’s are communicated to 

Personal Computer and controller unit through ZigBee 

wireless communication module by means of serial 

communication. Because of serial communication, the data’s 

can be transferred very fastly. 

IV. CIRCUIT DIAGRAM  

 
Fig. 2: 

Circuit diagram consists of microcontroller, driver ICs, DC 

motors,   ZigBee module, MAX232, LCD.                    

V. CONSTRUCTION 

 
Fig. 3: 

As seen in the figure, a Survey robot is a 4 wheeled robot. 

The body material of the robot is made of plywood which is 

of 2mm thickness, having dimensions of 30 x 21 cm. Here, 

the plywood of such a dimension is used to neatly place the 

microcontroller which provides the control mechanism via 

ZigBee module for transmission and the various drivers used 

to drive their respective motors and also it includes LCD 

display.  At the rear end, a pair of clampers is connected at 

opposite sides. It is used to hold the chassis wheels and the 

DC motors onto the plywood. The geared DC motors are used 

to provide controlled motion for the Survey robot. The 

Proximity sensor is placed below the plywood nearer to one 

of the right-hand side wheels. The wheels are connected 

parallelly on both sides. 
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VI. FLOW CHART 

 
Fig. 4: 

VII. ROBOT MOVEMENT AND CONTROL MECHANISM 

The entire robot model mechanism is controlled by controller 

circuit through the wireless control module called ZigBee. 

The robot movement commands as well as the data like 

distance to be covered in order to subdivide the land are fed 

to the personal computer in which the software called visual 

basic is installed. In this software, both commands for the 

direction of the movement of the robot and distances to be 

covered are given. Besides, this software consists of two 

modes of operations that they are auto mode and manual 

mode. In manual mode, the directions (left, right, forward 

backward) are given.in auto mode, the distance values are 

given. When we give a command PC, it will transmit to the 

controller unit which is placed on the top of the robot via 

ZigBee module. The data is transmitted by means of serial 

communication. The range of the ZigBee is 2.4GHz. The dc 

motors controlled via driver circuit in either direction. The 

proximity sensor is used to count the number of rotations of 

the wheel according to the distance.it functions as a closed 

loop system. The entire system is powered by the 12V 

battery.7805 regulator is used to convert 12V to 5v as all the 

used components are 5v capable. All the commands and 

values are displayed in LCD display. 

 
Fig. 5: 

The above figure shows, the software view of the visual basic 

in the computer, the modes and the commands given to the 

robot. 

VIII. RESULT AND CONCLUSION 

Thus the survey robot is designed successfully in order to 

subdivide the land for the construction of commercialized 

plots. This implies that Survey robot would perhaps become 

a boon for those who are involved in large property dealings 

across metropolitan cities. Since time immemorial, for 

measuring the area of regular size area, more manpower is 

required. This is because, there are various tools that are 

involved in this process such as measuring tape, rulers etc. So 

at least a minimum of two people has to stand end-to-end to 

measure each side of the plot. This measured value is then 

recorded by a third person who does the required conversion. 

And then the area of that particular plot is obtained. Hence 

the present surveying or area measurement techniques are 

very difficult and tiring processes. On the other hand, the 

major advantages of Survey robot are that manpower required 

and types of equipment used are less. The time consumed for 

area measurement is considerably less compared to the 

conventional technique and it has better accuracy making 

reprogramming easier. It is cost effective as well. Also, robots 

have now become a major part of today’s technological 

advancements. Hence we have designed a robot that can solve 

this disadvantage of present surveying technique and reduce 

the manpower requirement. Being a new concept, it has a 

great scope for Improvement. 

IX. FUTURE SCOPE 

The proposed project can be further improved to measure the 

area of all types of terrain like a triangle, polygon and so on 

by the design of the wheel movement in all directions. Instead 

of ZigBee GSM module can be used to have a wide range of 

land area measurement. In addition to that mobile app can be 

developed to measure both longitude and latitude of the land 

using XYZ coordinates. 
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