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                                                              Abstract: 

 

The cadastral is methodologically arranged public inventory of data on the properties within a 

certain country or district based on a survey of their boundaries. The countries of the property 

and the parcel identifier are normally shown on large scale maps with the help of ground 

survey techniques. 

A cadastral is thus a systematic description of the land units within an area. The description is 

made by maps that identify the location and boundaries of every unit, and by records. 

   

It is very advantageous if good maps and cadastral information are available before planning 

and development begins. But this will often takes considerable time. There is an obvious risk 

that, in the absence of maps, all planning and other enterprises will be greatly delayed or even 

come to a complete halt because of heavy ground surveying costs. There is a growing need 

all over the world for land information as a basis for planning, development and control of 

land resource.  

 

UAVs (Unmanned Aerial Vehicles / Drones) use a combination of GPS navigation 

technology and modern air survey technologies to offer a mapping method that is fast and 

affordable (Barnes et al., 2014). The use of UAVs in mapping customary lands, urban lands, 

etc. may produce a high resolution cadastral map within a limited time of flying. The method 

is speedy and user-friendly; and produces understandable 2D representation of parcels, as 

opposed to polygons with no graphical backdrop. The high resolution orthophotos enable the 

user to identify features that guide in the identification and mapping of parcel boundaries. 

These features include fences, hedges, footpaths, crop fields, houses, or whatever visible 

features the local context utilizes. 

 

The principle objective of the project is to compare the cadastral survey done by High 

Resolution UAV image and that by total station in context of Sri Lanka.Comparisons 

between parcel boundaries derived from total station Survey and HRUAVI shows good 

potential of the later for Cadastral Survey. For this, various attributes of the derived parcels 

such as area, and position from both techniques were compared along with human resource 

involved and time and cost for the completion of task. 

The comparisons show that around 70% of the parcel boundary can be derived with 

acceptable accuracy and precision meeting the standards of cadastral survey. In addition, use 

of UAV Data will result in faster updating of Cadastral maps in more economical and 

convenient manner. From the above findings it’s clear that use of UAV Data can reduce the 

cost, time and human resources as compared to the total station method. 

 

Keywords: UAV Mapping, UAV Images, Multi-Purpose Cadastral, Orthophotos, Parcel 

Identification Number. 
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1. Introduction. 

1.1. Background 

 

The increasing use of UAVs (Unmanned Aerial Vehicles) for photogrammetry 

and LIDAR mapping in aerial surveys is not surprising. Using GPS enabled 

UAVs for aerial surveying is very cost effective in comparison to hiring an 

aircraft with photogrammetry .Because UAVs are relatively inexpensive. 

There is a growing need all over the world for land information as a basis for 

planning, development and control of land resource. In Sri Lanka is one of the 

developing countries in the world of what happens when the situation gets out of 

control. 

UAVs (Unmanned Aerial Vehicles) use a combination of GPS navigation 

technology and model airplane technologies to offer a mapping method that is fast 

and affordable (Barnes et al., 2014). The use of UAVs in mapping customary 

lands, urban lands, etc. may produce a high resolution cadastral map within a 

limited time of flying. The method is speed and user-friendly; and produces 

understandable 2D representation of parcels, as opposed to polygons with no 

graphical backdrop. The high resolution orthophotos enable the user to identify 

features that guide in the identification and mapping of parcel boundaries. These 

features include fences, hedges, footpaths, crop fields, houses, or whatever visible 

features the local context utilizes. 

Updating land related information is very important so that changes of ownership 

and division of property can be recorded in a timely fashioned manner for 

documentation. One advantage of using images (either aerial photographs or 

HRSI) is that they provide a historical record of the areas that can be revisited in 

the future to see what changes have taken place. In this way old images can 

provide valuable evidence where conflicts occur in parcel boundaries. 

Furthermore, traditional land surveying approaches are time consuming and 

require lot of efforts. Sometimes it is very difficult to do cadastral survey in 

remote areas especially in mountainous areas when the weather is harsh. In this 

case HRSI can be used as an alternative to traditional land surveying approach for 

spatial data acquisition where most measurements can be done in the office.  

This study therefore seeks to testing in Sri Lanka, the applicability of UAV 

technology in capturing images for surveying and mapping land parcel boundaries 
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agreed with required legal compliance of cadastral mapping under title registration 

act No.21 in 1998. 

Therefore case study was conducted Bingethenna Grama Niladhari division in 

Haputale divisional secretariat area. The method of parcel based mapping, is a 

combination of UAV image technology and simple ground survey techniques 

(Hybrid System).Also this study seeks to understand whether the prevailing 

challenges associated with conventional surveying and mapping techniques can be 

overcome. 

 

1.2. Research Problem 

In Sri Lanka the title registration was started after passing title registration act No. 

21 in 1998. Under this title registration program survey department start to 

prepare cadastral maps both including private and state lands. The ground survey 

methods used to prepare cadastre maps under this programme. Since 1998 to 2015 

the completed land parcels are nearly 1300000. The estimated land parcels in our 

country is nearly 20 million. If proceeds this system, nearly 100 years need to 

cover whole country in cadastral maps.  

Therefore, it is of great importance to explore a method of low cost, rapid and 

acceptable accuracy as close as possible to standards prescribed in the survey 

regulations is needed. 

The problem therefore is that it is unknown whether or not UAV technology 

can be used to survey and map land parcel boundaries to required legal and 

technical requirements. 

 

1.3. Objectives  

 

Prime Objectives: 

This project has centered its research; 

 

 

 Comparative study, of parcel boundary delineation from high 

resolution UAV imagery(HRUAVI) and total station(TS), to assess the 

use of UAV surveying methods in mapping land parcel boundaries in 

terms of spatial accuracy, acceptability and affordability and legal 

compliance. 
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where; 

UAV surveying refers to the process of capturing digital aerial photographs 

with unmanned aerial vehicles and processing such photographs into an 

orthophoto on which demarcations can be done. 

 

Land Parcel refers a piece of land belonging to a defined person or group 

of persons. 

 

Spatial Accuracy is the degree to which spatial data collected matches true 

to accepted values, based on accepted survey standards. 

 

Mapping refers to the act of creating a graphic representation of a piece of 

land using spatial data collected from the field. 

In order to achieve the above objective, the following sub-objectives, and 

related questions, are defined: 

 

Objective 1:  

To understand the current context regarding Cadastral mapping and UAVs 

 

 Question 1:  

What are the policies, laws, tenures, administrative approaches, and 

technologies that inform Cadastral mapping in Sri Lanka? 

Question 2: 

What are the policies and laws regarding UAV usage in Sri Lanka? 

 

Objective 2: 

To design a new GIS based cadastral land mapping approach around UAVs. 

 

Question 1:  

What approach can be used to design a new process and what steps are 

involved to new system? 

Question 2: 

What system can be used to assess accuracy and affordability? 

Question 3: 

What do the assessment reveal? 
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1.4. Research Matrix 

 

The research matrix shows the objectives of the study and the methods to 

follow in answering the research questions. The data and materials needed for 

the study are also shown, as well as the anticipated results of each objective. 

Table 1 : Research Matrix 

Objectives Questions Methods Materials Anticipated Result 
Objective1: 

To understand 

the current 

context 

regarding 

cadastral 

mapping and 

UAVs 

Question 1: What 

are the policies, 

laws, tenures, 

administrative 

approaches, and 

technologies that 

inform cadastral land 

mapping in Sri 

Lanka currently? 

 

Question 2: What 

are the policies and 

laws regarding UAV 

usage in Sri Lanka? 

Literature 

review 

 

Surveying 

Laws 

Surveying 

manuals  

Government 

Reports 

Land Acts 

Aviation 

Laws/Acts 

 

Determine what the laws 

say regarding cadastral 

land surveying in terms 

of techniques to be used, 

how surveys are to be 

done and accuracy 

standards. 

 

Objective 2: 

To design a 

new cadastral 

land mapping 

approach 

around UAVs 

 

Question 1: What 

approach can be 

used to design the 

new process and 

what steps are 

involved to new 

system? 
 

Question 2: What 

system can be used 

to assess accuracy 

and affordability? 
 

Design & 

Develop 

workflows 

 

UAV 

survey 

methods – 

literature 

 

Arcmap 

Google Earth 

Fixed wing 

UAV 

Laptop 

Flight planning 

software 

DGPS 

Total station 

AutoCAD 

software 

 

A process depicted in a 

flow chart 

 

Photogrammetric output 

(orthophoto) 

 

GIS generated parcel map 

of boundaries  
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2. Literature Review and Concepts 

2.1. Cadastre 

To give an answer to “where” and “how much” we consider the cadastre. A 

Cadastre is an official record of information about land parcels, including details 

of their boundaries, tenure, use, and value (Dale & McLaughlin, 1988).  

 

2.2. Cadastral Surveying and Mapping 

 

Surveying can be defined as the art and science of making measurements of the 

relative positions of natural and manmade features on the earth's surface, and the 

presentation of this information either graphically or numerically (Bannister et. 

al., 1998). Land surveying involves determining the spatial location of points on 

or near the surface of the earth and displaying them on a map (Cole, 2003). 

Whereas, according to Low, (2004) mapping is the construction of a real world 

model on paper from measurements taken in the field. 

 

2.3. General Boundaries 

 

General Boundaries on the other hand are not surveyed accurately and boundary 

lines are demarcated by existing physical features such as walls fences and 

hedges. Dale & McLaughlin, (1999) defined general boundaries as the 

approximate line(s) of the boundary, whereby the precise details can only be 

established through further investigation. The vagueness of such a boundary 

system allows for the land register to ignore shifts in the agreed position of the 

parcel corner (Tuladhar, 1996). This method is appropriate in rural areas of 

developing countries where accuracy is of little concern. The establishment of 

general boundaries in these areas can be done through photogrammetric means 

which is generally more cost effective and efficient than fixed boundary system 

(Lemmens, 2011). Likewise with fixed boundaries, Dale & McLaughlin, (1999) 

distinguish three categories as follows: 

1. The ownership of the boundary feature is not established, so that the boundary   

may be on one side of a hedge or the other or down the middle;  

2. The boundary is the indeterminate edge of a natural feature such as a forest; and  

3. The position of any boundary is regarded as approximate so that the register 

may be kept free from boundary disputes. 

 

2.4. Fixed Boundaries 
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Fixed boundaries are those that are determined accurately by a professional land 

surveyor, boundary corners can as well be traced accurately once lost because 

boundary corners are monumented and coordinated accurately (Tuladhar, 1996). 

In addition, fixed boundaries are legally binding when an agreement is reached 

between two neighbors and as such monuments cannot be moved without a 

transfer document (Dale & McLaughlin, 1988). Dale & McLaughlin, (1999) 

distinguish three categories of fixed boundaries:  

1. Defined on the ground prior to development and identified - for example, in 

documents of sale;  

2. Identified after development - for example when the line of the boundary is 

agreed on between neighbors at the time of adjudication;  

3. Defined by surveys to specified standards 

 

2.5. Adjudication 

 

Dale & McLaughlin, (1999) defined adjudication as the practice in which existing 

rights pertaining to a land parcel are authoritatively established. Adjudication is a 

prerequisite to registration of title and to land consolidation arid redistribution, the 

process does not alter existing rights or create new ones. Meanwhile; 

Zevenbergen, (2004) discusses adjudication in a systems approach, noting that 

adjudication is the first of three functions that a system of land administration 

should fulfil. Dale & McLaughlin, (1999) further describe Adjudication as the 

first step in the registration of title to land which encompasses procedures for 

determining what rights exist on the ground. Adjudication may also be said to be 

part of the land registration system. Lemmens, (2011) defines adjudication as the 

process of acknowledging existing rights by an authoritative institute. It is the first 

stage in the registration of land rights in areas where these rights are not yet 

officially known. The same author further notes that adjudication is merely 

concerned with formalising land rights which already exist. It is made up of two 

aspects, legal and technical. The legal aspect is concerned with the identification 

of rights and resolving disputes that may arise in the process Dale & McLaughlin, 

(1999). The technical aspect of adjudication is concerned with the identification of 

parcel boundaries through cadastral surveying and mapping. Such parcel 

boundaries are mapped and given a unique parcel identifier (Williamson et al., 

2010) As such; this study focuses on the technical aspects of adjudication. 

 

2.7. Cadastral surveying in Sri Lanka. 

The survey Department is responsible in preparation of cadastral maps for 

registration of title in order to fulfil the requirement of section11 of the registration 

of title act No.21 of 1998.  
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3. Research Methods 

This study employs the scientific research process of conducting research. The scientific 

process is described in figure 1 as a process consisting of series of actions necessary to 

carry out research, and the desired sequencing of the steps. 

Two kind of literature is going to be examined for this research to be well acquainted with 

the problem. These two kinds are conceptual literature and empirical literature. 

Conceptual literature will help to study about theories and concepts of related field. 

Empirical literature will help review previous studies of related subject. 

This research designed taking into consideration the order in which the research 

objectives are outlined. It take three main stages; Pre field work, field work and post field 

work as can be seen in figure 1.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pre-Field Work 

Objective 1 & 2 

Post-Field  

Work 

Objective 2  

Field Work 

Objective 2 

 

Problem Identification & 

Definition of Research, 

Objectives, and Questions 

Review and Analysis of Policy 

Documents and Other Informing 

Literature 

Design UAV Mapping Procedure 

for Cadastral Maps 

Selection of Study Area 

& Fieldwork 

preparation 

Flying UAV over study area 

Image Processing 

Legal Compliance 

review 

Vectorization & creation of Parcel 

Map (Area, Perimeter, Position) Accuracy Assessment 

Total station surveying of sample 

land parcels in the study area 

Cadastral Parcel Mapping 

(Area, Perimeter, Position) 

Results & Discussion 

Final Report 
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Figure 1: Research Work Flow 

 

3.1. Study Area 

 

The location of the study area in Fig 1 is Bingethenna Grama Niladhari division in 

Haputale Divisional Secretariat area. It lies in the up country in Sri Lanka. The 

Grama Niladhari division has almost hilly terrain and crowded land parcels. Most 

of the land parcels in this Grama Niladhari division belong to state and those are 

encroachment private lands are situated closed to main road.  

This area consists of residential parcels, agricultural parcels predominantly. (See 

figure 2) 

 

 

Figure 2: Study Area 

3.2. Pre-Field Work 

During the pre-fieldwork stage, questions to objectives 1 and 2 (Question 1) were 

answered. Objective 1 aimed to understand the current context regarding cadastral 

land mapping and UAVs, which was intended at determining the laws, policies, 

tenures approaches, and technologies that inform cadastral land mapping. To 

answer this objective a comprehensive analysis of legal documents, policies, 

reports, manuals and some published articles concerning land in Sri Lanka are 

going to be reviewed. 

Objective 2 is going to design a new cadastral mapping process around UAVs. To 

achieve at this objective, further review of literature regarding UAV mapping 

processes is needed to be carried out. To model the new procedure, various 

process modelling techniques and related articles can be used. (See table 1: Research 

Matrix) 
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The following research matrix shows the objective 1 & 2 of the study and the 

methods to follow in answering the research questions. The data and materials 

needed for the study are also shown, as well as the anticipated results of each 

objective. 

Ground control points (GCP) are needed to be georeferenced of UAV Image and 

the GCP points should be established at this stage. Hence selecting study area and 

finding suitable positions to establish GCPs (Ground Control Points) is one of the 

important activities of this stage. GCPs are pre-signalized points (figure 3). The 

shape of the signals, its sizes and their distribution over the study area also should 

be selected in this stage. The maximum and minimum coordinates of study area 

should be obtained by using Google Earth. This will help to prepare a flight plan 

for UAV. Prospection diagrams including roads, buildings, and owners’ names are 

prepared under this phase. This prospection diagrams will help to delineate 

boundaries on image and also vectorization of UAV image.  

 

Figure 3: pre signalized GCP  

 

3.3. Field Work (Acquisition of Cadastral Data by UAV) 

During the field work stage questions to objectives 2 (Question 2 and 3) can be 

answered. Question 3 is to design a new GIS based cadastral land mapping 

approach around UAVs. (Figure 4). 

A fixed wing drone which is owned to the Survey Department of Sri Lanka, can 

be used to capture the imagery in the study area. It is fitted with a 16 MP camera 

from Sony and had a payload of 650g. Ground control points can be placed 

systematically across the area, using differential GPS system. 
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  Figure 4: Unmanned Aerial Vehicle (UAV) 

The study area covered 25ha approximately. A flight plan can be designed to 

cover the study area with an average ground sampling distance (GSD) of 45mm. 

The ground sampling distance is the ground foot print of image pixel. The flight 

plan can be uploaded to the UAV system, which can be launched to capture 16MP 

images with the following specifications: 150m flight height and average air speed 

of 14m/s, a lateral overlap of 70% and forward overlap of 80% 

Also during this field work stage; according to the legal ownership, burring 

landmarks on the sharp bends of land parcels and taking dead measurements using 

steel tape or linen tape also come under this stage. Specific form has introduced 

for this purpose. (See annexure 1 & 2) One surveyor and three skilled survey filed 

assistants can be used for this data collection and marking adjudicated boundaries. 

Geographic coordinates of center of the land parcel can be collected using hand-

held GPS and should be mark on the parcel sketch. All boundary descriptions 

should mark on the sketch. 

Flying UAV (Unmanned Aerial Vehicle) and capturing photographs of study area 

is the main activity under this phase. 

Determine the accuracy of land parcels in image survey system, it should be 

compared with true values of area, of same land parcels. Selecting sample land 

parcels and finding true values of area is next activity of this stage. Ground survey 

technique can be adopted to find true values of area of sample land parcels. The 

better system is total station survey. The selected land parcels for test should be 

included in following categories. 

i). Parcel - Fully covered with general boundaries 

ii). Parcel - Fully covered with fixed boundaries 

iii). Parcel - Fully covered with general and fixed boundaries 

 

3.4. Field Work (Acquisition of Cadastral Data by Total station) 
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The study area dandified of geodetic control points (GCP) by geodectic branch of 

Sri Lanka survey department. Using these control points detail traverses were run 

to acquire cadastral boundaries of high lands as well as paddy lands in study area. 

The collected boundary points recorded on the total station were transferred into 

the computer .Appropriate software was used to convert the total station file to 

CSV(comma separated vale)file. Using this file the Auto Cad drawing was 

completed in parcel based (figure 5).The final out put were printed in form of 

maps in order to carryout the field verification to determine the errors during 

measurements or data processing. Land parcels were verified on the field and 

errors during measurements or processing were identified. Later those errors were 

checked and corrected by resurvey. 

                                                          

 

Fig. 5 Auto cad drawing by total station Survey. 
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3.5. Post Field Work 

After completing field work, image processing and analysis take place. After 

processing the results a Digital Surface Model (DSM) and an ortho-mosaic can be 

generated(figure 6). For this reason only the ortho-mosaic can be used for further 

analysis. It can be used in the vectorization of delineated parcel boundaries. 

                                           

 

Fig.6 Part of UAV image in study area. 

Next stage in the methodology is the quality check. This is the assessment of 

photogrammetric (orthophoto) results in terms of accuracy. To evaluate the 

quality of the orthophoto, further analysis should be done.GCPs should be 

uploaded into ArcMap, where the base layer of generating orthophoto. A manual 

approach can be applied checked, If the uploaded coordinates of the ground 

control points fits with their marker on the orthophoto. In cases where the 

significant differences (mostly in cm) then manually retrieved the coordinates 

from the center of the mark which is visually represented in the orthophoto. An 

assumption can be made to use the GCPs collected in the field by GPS as the 

reference value to use in comparison with the coordinates retrieved from the 

orthophoto in ArcMap. The root mean square error (RMSE) of the coordinates can 

be computed in Microsoft Excel. As per the work flow, vectorization is the final 

stage in the process(see annexe 3and 4). In this study, this activity takes place 

after image processing and quality check. According to the same way as 

mentioned above, the accuracy of the land parcels can be evaluated. In this stage 

the parcel boundaries which delineated from image survey and selected same 

parcels which surveyed by total station can be compared.  
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Here the assumption is that the total station survey is considered as true values of 

land parcels. 

4.0 RESULTS AND ANALYSIS. 

 

            4.1Area Comparison. 

The parcels derived from the UAV image were used for analysis and compared with 

the parcels obtained from total station survey, as these data were used as reference 

area for the comparison. Area comparison was done with paddy land parcels and high 

land parcels separately. Matching parcels from both the layers were (digitized parcels 

and ground survey parcels) extracted and used for analysis. A total of 60 parcels were 

extracted from the UAV image and used for comparison with the matching parcels 

derived from total station survey .Table2,3 ,4 and the figure 7 illustrates the 

percentage error ensued during mismatch between the two parcel layers derived from 

total station survey and HRUAVI. It can be stated that 70% of the parcels can be 

marked with acceptable accuracy using HRUAVI .Also when observing the facts 

from the table 4,34% parcels(22 parcels)derived from UAV image had area deviation 

less than 2% with respect to ground survey by total station.  25% (15 parcels) derived 

from UAV image had area deviation less than 2% - 4% with respect to ground survey 

by total station.15% (10 parcels) derived from UAV image had area deviation less 

than 4% - 6% with respect to ground survey by total station. 

However, significant percentage around 26% parcels (13 parcels) derived from UAV 

image had area deviation within 6% - 20% with respect to ground survey by total 

station. This indication shows mismatch between two layers considered to be a large 

deviation. These large deviations are happened in high land area and due to several 

factors creating hindrance in deviation of parcels from the UAV image such as 

Unclear parcel boundaries and high canopy cover over the boundaries.  
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                                     Table 2 : Comparison of area deviation  

w.r.t. ground survey of high land and HRUAVI. 

        

 

Table 3 : Comparison of Area deviation   

w.r.t ground survey of paddy land and HRUAVI 

    

                                 Table 4 : Comparison of Area deviation 
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                             w.r.t ground survey of high  land and HRUAVI 

 

                                                  Fig. 7 Plot on Number of parcels against  

                                                          the percentage error of area 

                                                          in HRUAVI w.r.t ground survey 

                 

                                                  Fig. 7 Plot on Number of parcels against 
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                                                  the percentage error of area in HRUAVI  

                                                   w.r.t ground survey. 

 

 

 

 

4.2 Position Comparison. 

Positional Accuracy of the parcel boundary derived from HRUAVI  and ground survey 

were assessed by identifying the shift in position of the control point coordinates 

calculated in terms of distance between them . Control point Coordinates and same 

points derived from HRUAVI Survey were calculated and the distance between them 

was measured using the Euler’s Distance Formula. (a) 

∆d-((x-x1) + (y-y1)) ^1/2……………………………(a) 

Where ∆d is the shift in meters, ( x , y ) is the coordinate value of the point   

From Table 5, we can observe that 8 control derived from HRUAVI had  shift less than 

10 cm w.r.t TS Survey which shows an accurate match between these two points. Only 

2 points derived from HRUAVI had shift beyond 10 cm which shows a minimal 

mismatch between these 12 control points. . From this it can be depicted that more 

number of points can be derived with acceptable accuracy using HRUAVI.  The 

standard deviation is 0.05cm.  
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Table5 : Comparison of  image control points of HRUAVI  

           deviation w.r.t coresponding GCP’S 

4.2 .1 .Replacing accuracy. 

During the field work stage attributes of the land parcels were collected on 

relevant format. (See annexure 1 & 2).The sketch of the land parcel also marked 

on that format and dead measurements also marked. The accuracy of 

replacing of this boundary landmarks are depend on the positions of dead 

measurements were taken. Table 6 shows the accuracy of replacing 

landmarks. It indicates, if the dead measurements has to be taken to the 

fixed points the replacing accuracy of land marks are very high. 

 

                                       Table6 : Replacing accuracy 

 

 

 

4.3 Time and Cost Comparison. 

 Table 7 shows the detail time involvement for deriving 500 parcels using HRUAVI 

method. Parcel Boundary delineation using Total Station requires intensive field 

observation thus consuming more cost and more time on field and it shows in table7, 

whereas Parcel Boundary delineation using UAV Image involves less field work and is 

economical compared to the method using total station. By analysis these two systems, 
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it shows around 1/3 time of TS surveying takes HRUAVI system for 500 lots complete 

in cadastral maps. (Table 8) 

       
Table7:  Time (in months)to be complete 500 lots in total station system. 

               Source; Sri Lanka survey department cadastral survey division. 

 

 

  



G.W.Chandraratne ;Research project 
 

21 

 

              Table8: Time to be complete 500 lots in HRUAVI 

               System and TS system. 

4.3.1 Cost Comparison. 

The parcel boundary delineation using Total Station, more human resources and 

machinery equipment are involved in the activities like detail field observation and data 

processing, whereas less manpower with few machinery equipment can delineate parcel 

boundary using UAV Image. Table 7 and 8 shows human resources involved in this 

study using both the Total Station and HRUAVI method respectively. The summary of 

actives, No. of days engaged for each activity and cost shown in table 9.  

 

                         Table9: Cost estimation for HRUAVI method.  

 

 

 

4.4 Limitations. 

This study was carried out under favorable conditions .Some of the limitations that 

faced this study area as follows.  

(a) Study area comprised of hilly and flat lands almost equally. But mostly highly dense 

settlement area, high canopy cover, unclear boundaries, small parcels situated in 

high land area. 

(b) Considerably clear parcels were used for the comparison. 
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(c) Data collection and total station survey was done by apprentice surveyors. 

(d) Boundary digitizing was done with the help of both apprentice surveyors and 

apprentice draftsman. The best digitized parcel boundaries selected from three 

digitizing officers. 

5.0 CONCLUSIONS AND RECOMMENDATIONS 

CONCLUSIONS. 

The principle objective of this project is to compare the cadastral survey done by high 

resolution UAV image and that by total station in context of Sri Lanka. Comparisons between 

parcel boundaries derived from total station survey and UAV, shows good potential of the 

UAV cadastral survey. The various attributes of derived parcels such as area and position 

from both techniques (High lands and paddy lands separately) were compared along with 

human resource involved and time for the completion of task. 

Today’s satellite technologies with high resolution has to be a boon in the field of land 

surveying for cadastral mapping with high accuracy, cost effective and time efficient manner. 

High resolution UAV imagery (HRUAVI) also provides clear identification of parcel 

boundaries and other features due to which conventional and traditional methods of cadastral 

mapping shifting towards more advanced, reliable and economic methods. 

This Study incorporates the potential use of high resolution UAV image for indirect land 

surveying for cadastral survey to achieve high accuracy with low cost and within small time 

frame. 

The comparisons shows that around 70% of the parcel boundary can be derived with 

acceptable accuracy. In addition, use of UAV data will result in faster updating of cadastral 

maps in more economical and convenient manner. From the above findings it’s clear that use 

of UAV  data can reduced the cost time and human resources as compared to the total station 

method. 

Also the parcel boundary can be derived with acceptable accuracy with the use of UAV data. 

However large deviation in parcel areas were due to unclear boundaries with similar spectral 

response, high canopy cover over the boundaries etc. 

Through the obtained results from the comparisons of two techniques in delineating the 

parcel boundaries shows good potential for UAV use in cadastral surveys, sometimes high 

accuracy cannot be achieved as that of the total station. 

There are some limitations to this techniques as it solely on visual interpretation. In case of 

highly dense settlement area, shadow region, high canopy cover, unclear boundaries due to 

similar spectral reflectance, small parcels etc. Similar accuracy cannot be achieved. 

 

 RECOMMENDATIONS 

Every techniques has its own flaws and benefit.To obscure the flaws of one with the benefits 

of the other would be the best option to overcome any task with high accuracy at minimal 

cost.Similar an intergrated approach of both the techniques can be used to achieve higher 

accuracy in aneconomical manner and can  even fasten the process. 
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The best results can obtain in flat terrain and less canopy cover area.This system can be used 

to preapre cadastral maps even in  unaccesible hilly area ,high jungle etc. 
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