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Abstract 

The compensation issue is considered as the biggest matter when land development operator, 

such as government or businesses, implements a large-scale land development. South Korea still 

has many disputes over compensation whenever large-scale development projects are carried out. 

It is not usual that landowners frequently install new facilities to raise compensation on their 

lands, just before this land developing project takes place. This behavior is called as 

'Compensation Speculation'. To prevent that, attempted to analyze the óorthophotoô taken by 

unmanned aerial vehicles (UAV). By using this superimposed image, operator was able to obtain 

objective data that could accurately identify the target of compensation at the time of the project 

was noticed and allowed to calculate compensation to be determined without survey it directly in 

the field. It was possible to prevent compensation speculation in advance and to calculate 

objective and accurate amounts of compensation for each parcels.  
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1. Introduction 

As in the progress of industrial field, Land developing occurs more frequently. People in developing 

countries lived in cities only 18% in 1950, but in 2000, proportion of 40% are living in urban area. Land 

developing, especially large-scale land developing happens in developing countries. In the last decade, 

roughly 49 million hectares of lands were dealt for developing from the world, especially above them, five 

top countries (Indonesia, Malaysia, India, Brazil, and Philippines) took a half. As in the progress in human 

right, the rate of land acquisition moves from land expropriation to land purchase, importance of land 

compensation risen. The term ócompensationô is generally associated with market price of land or property. 

In case of India, for example, as per 1894 law, the compulsory land acquisition in India is never taken care 

of actual determining factors for the compensation. It does not take any responsibility for providing the 

replacement value of the lost land, mass displacement often affects population whose lives are not 

constructed around formal legal right. However, in the sight of an operator of land development, the 

compensation issue is considered as the biggest matter when land development operator, such as 

government or enterprise, implements a large-scale land development. Compensation requires careful and 

accurate negotiations with various land owners, or not, it makes various and serious cases of discords. 

Therefore, it is most important to obtain objective and accurate data for calculation compensation. South 

Korea is a country with high population density and costly land prices that are actively engaged in real 

estate transactions. Thus, there are many disputes over compensation whenever large-scale development 

projects are carried out. It is not usual that landowners frequently install new facilities just before the project 

takes place to raise compensation on their lands. This behavior is called as 'Compensation Speculation'. 

These landowners' actions are effective in raising compensation, while they are a considerable trouble to 

project operator. LX, the Korea Land and Geospatial Informatix Corporation, had performed the project to 

solve compensation speculation problem during large-scale land development project in South Korea (the 

establishment of new railroad station) that carried out by the government, and would like to share the 

processes and results through this paper. 

 

2. The History of Land Compensation in South Korea 

2.1. Rise of the Expropriation Compensation System 

Until the 1980sô, South Korea mainly used way of a substitute lot to acquire land for develop. With 

successful economic development after 1980sô, urbanization has progressed at a rapid pace. There has been 

increased demand for real estate in urban areas, but speculation on land and apartments has continued, 



 

failing to meet the increased demand in time. In response to the rapid increase in urban land expropriation, 

the government promoted the development of land directly through the public development method with 

public institution as an alternative to get back the public's development gains from land development. Public 

development is a method by which the public project operator purchases the land in the project target area 

with consultation and, if an owner does not comply with the purchase, it obtains ownership by force through 

public use. Therefore, the public development method assumes compensation for expropriation.  

  

2.2. Background and Necessity of Expropriation Compensation System 

Prior to the 1960sô, an expropriation compensation system has not introduced. Property rights and the rule 

of expropriation compensation was established by constitution in 1948, but land expropriation was operated 

according to óThe Rule of Land Expropriationô in the period of óJoseon Dynastyô (last kingdom of Korea). 

At that time (early 20th century), óJoseon Dynastyô was under Japanese colonial. 

In the 1960sô and 1970sô, the government had to cope with the demand for public facilities and infrastructure 

development. In the early 1960sô, public facilities such as railroads, roads and ports were restored mainly 

using foreign aid to recover to pre-level of Korean War, and the industrial structure centered on simple 

manufacturing of consumer goods and raw materials was formed. A large number of people from rural areas 

was brought to cities in search of job opportunities, and as industrialization progressed due to the successful 

development of the economic development plan, urbanization experienced in developed countries began to 

emerge at the center of large cities such as Seoul and Busan. Accordingly, óThe law of Land Expropriationô 

was enacted to secure public projects sites, and was later used to purchase industrial parks and public 

facilities at low prices to facilitate economic development projects. 

 

2.3. Progress of the Law of Land Expropriation 

In the 1980sô and 1990sô, the government had to cope with the demand for industrial complex and housing 

development. In the course of rapid economic growth following industrialization, housing problems have 

become serious as population inflows have been greatly increased at the center of large cities and newly 

developed industrial complex, so the governmentôs plan to supply 5 million homes has been proposed to 

solve them. In the 1980sô, the expansion of public lands through unilateral sacrifice of many landowners 

was no longer convincing, and the people's voices calling for compensation for the losses incurred were 

raised, which made it essential for institutional improvements to compensate for expropriation. 



 

Accordingly, the government promoted improvement of óThe Law of Land Expropriationô and óThe 

Exemption Law of Acquisition of Public Land and the Compensation for Lossô to actualize a justifiable 

compensation while maintaining the framework of theô Land Expropriation Actô and the óSpecial Act on the 

Acquisition and Loss Compensation of Public Landô since 1980sô until 1990sô. 

 

 2.4. Current Land Compensation System in South Korea 

Since the 2000sô, the government has actively developed new cities. In the mid-2000sô, balanced regional 

development projects were implemented to solve the problem of regional imbalance caused by the 

concentration of people in the Seoul metropolitan area. Land compensation costs, which stood at around $7 

billion in the early 2000sô, increased sharply to about $20 billion in 2008, as large-scale state-run projects 

such as administrative cities, innovation cities, and business cities were promoted. In 2002, óThe Law of 

Land Expropriationô and óThe Exemption Law of Acquisition of Public Land and the Compensation for 

Lossô were integrated into óThe Law on the Acquisition and Compensation of Land for Public Businessô to 

systematize procedures and standards concerning compensation that promotes the public property rights 

and efficient projects. 

 

3. The Behavior of Large-scale Land Development and the Compensation Speculations in 

South Korea 

When carrying out land development projects in South Korea, the procedures can be broadly classified as 

'Designating Development Zones' ï 'Creating Actual Plans' ï 'Implementing Development Projects'. The 

operator is required to publish a notice of implementation of the development project at the óImplementing 

Development Projectsô step. At the 'Implementing Development Projects' step, an appraisal is made and 

land compensation is also conducted after the appraisal has completed. Based on the date of the 

announcement, the appraiser directly appraises the site and calculates compensation for land and facilities. 

A problem arises at this step, when appraising a large number of project sites with limited manpower, and 

when the actual date of appraisal is different with announcement date (Usually it takes 3~6 months), 

landowners who had been confirmed through the notice that their land is the target for land development 

project, would install a large number of valuable facilities in their lands before an appraisal is conducted to 

raise their land value. The types of facilities range from simple buildings and green houses to trees to 

livestock farming, and even farm products. What they have in common among these facilities are these 



 

constructions and it could be done on site quickly and that constructing behavior cannot be easily detected. 

These facilities are so-called 'Beehives' <Figure1.>, where unnecessary compensation is being paid for, that 

are installed after the day of the enforcement announcement, causing the problem of unnecessary budget 

spending.  

The problem is that this behavior creates a social moral hazard that makes landowners feel it like a good 

way to increase their value of lands. Of course, this is strictly illegal. However, there is no way to prevent 

such behavior, as it is difficult to detect and prove that these facilities were installed after the day of the 

announcement.  

Actually, according to data investigated by the parliamentary inspection of the government offices, over 

4,000 cases of compensation speculation in the Seoul metropolitan area over the past three years have been 

detected and corrective action has been taken. Especially, the parliamentary inspection of the government 

offices results showed that 45 percent of those subject to inspection are overcompensated due to inaccurate 

evaluation by appraisers when carrying out public projects. In response, the government (Ministry of Land, 

Infrastructure and Transport) has announced policies to reduce the processing period of compensation and 

to eliminate compensation speculation by handling spatial information, but it is not clear about the 

effectiveness of the measures. (In South Korea, about $20 billion is spent on public compensation work 

each year.)  

The case of this paper happened in small and medium-sized city in South Korea, called Wonju, which has 

population of 300 thousand. There was a site <Figure2.> that planned to construct a new high-speed railroad 

(KTX, Korea Train eXpress) station from the city hall 3.5 kilometers away southward, which has been used 

for agriculture for a long time. In addition, the government also announced to develop a housing site around 

this station. This station would be called óSouth-Wonju Stationô and the housing site would be called óSouth-

Wonju station housing complexô. 

The route will be directly connected from Seoul, and can be reached within an hour from Seoul. <Figure3.> 

The access to Seoul, the nation's capital and the economic hub, could be greatly improved, the land price 

of candidate sites for the station and housing complex began to rise from the moment the plan was 

announced to build a new KTX station in South-Wonju area and the property speculation craze began. 

<Figure4.> 

Land developing project around railroad station (South-Wonju housing complex) is designed to be 

completed by 2021. Total planned area is about 468,000 square meter and total budget of this project is 

about $267 million. For the development of the South-Wonju area under the new KTX station, various areas 



 

including housing, commerce, industry, public, culture and educational facilities will be established. Under 

these circumstances, when a land development zone was announced, the subsequent compensation 

speculation was predictable.  

The LX began preparation for the on-site taking after receiving information about the location and size of 

the project site from the operator LH Corp. (Land and Housing Corporation). LX and LH have a common 

features that are being public institutions, and holding responsibility for operate fair and accurate policy. 

LH asked us how to prevent compensation speculation in South-Wonju station area, and we suggested 

utilizing UAV for accurate aerial photo image.  

 

4. UAV Operation 

4.1.  Introduction and Utilization of UAV 

The most frequently used equipment in this study is UAV. <Figure5.> UAV, is the initial of stands for 

Unmanned Arial Vehicle, when first developed, it was used for military purposes, but now it is widely 

spread and is even used for personal interests.  

LX uses UAVs to perform the widest and most active projects in South Korea. LX has about forty UAVs, 

and fifty certified UAV pilots across the country. It also has special hardware (workstation) equipment 

<Figure6.> and technicians that can operate specialized software to organize and edit images taken by UAV. 

It started the nationwide UAV projects in earnest from 2015 and was mainly used to identify the site 

conditions of the national and public areas or to acquire precise images of urban areas with complex 

structures. In addition, it was used to acquire 3D images using ócloud pointsô or to take video and pictures 

for broadcast transmission. 

A method that utilizes UAVs in this case to prevent any act of compensation speculation is to handle a 

photography taken by UAV. The brief overview is as follows.  

Step 1. Designate a large-scale project development zone and take aerial photographs with UAV 

of the project zones at the date of notice.  

Step 2. Obtain the actual land occupancy status of each site using high-resolution orthophotos that 

were made by superimposing the recorded aerial images and the cadastral maps. 

Since the date when the aerial images were taken is the date of the implementation announcement, none of 



 

the construction and development activities that have been carried out since then are reflected in the 

calculation. The reason why compensation speculation can be prevented using UAV are first, images took 

by UAV take the form of *orthophoto. <Figure7.> Second, images taken by UAV have high resolution of 

at least 3~4centimeter. Third, using UAV with good mobility, operators could decide when and where they 

need them freely. And forth, could perform superimpose with small unit cadastral maps without error. 

*Orthophoto: An orthophoto (ortho-image) is an image which has been corrected for the geometric 

distortions (different projection, lens/sensor distortion, and relief) so that it can be used as a map. 

 

4.2. Preparation for UAV Flight 

When performing photography with UAV in field, there are essential equipments for UAV flight that were 

easy to miss, such as spare batteries for vehicle and controller, GCP targets to be installed on the ground, 

and satellite surveying devices for network-RTK survey. In addition, things that should be taken into 

consideration before leaving the site are as follows.  

 

4.2.1. Investigating the Terrain of Site 

The terrain of site should be identified. Based on this, flight paths can be determined in advance.  

The terrain survey is preceded to reduce flight time by minimizing the pilot's movement. If possible, it is 

desirable to go to the site directly and survey the site by naked eyes and foot, or use satellite images and 

topographic maps to conduct a terrain survey. In this study, terrain survey was carried out using satellite 

images due to far distance from office to developing area. Safety is a factor that must be taken care of most 

other than the work piece when operating UAV. UAV, which has inherent hazards of falling, often fall due 

to a variety of causes, such as changes in the atmospheric environment, pilot's inexperience, battery failure, 

and etc. If this aerial vehicle falls that has more than 10 kilograms of weight and flying at a height of 100 

meters or more, impact is large enough to cause human casualties, so the pilot should always be able to 

check the flight status with his eyes when operating the UAV. This is why it is necessary to identify in 

advance what areas the controller can see as much as possible through terrain surveying. If the area required 

to fly an UAV is large, it is desirable to fly several times during the battery replacement time, moving to an 

area that is as visible as possible. In the result of terrain surveying, most of the areas in this study were flat 

land such as townhouses and agricultural land, some rivers and roads, and some forest areas were located 



 

outside the area. The area was flat and not large enough to be photographed, making it possible to 

photography the entire area if controller is standing at the central area. 

 

 4.2.2. Determining the Location of the GCP 

GCP <Figure8.> is the initial of Ground Control Points, a site coordinate that is essential for the geodetic 

calibration of the images taken, and is also a necessary factor for superimposing with the cadastral maps to 

be performed in this study. Because GCP should be distributed as much as possible and evenly across site 

areas, preoccupying the location where GCP will be installed is a way to shorten the time required for field 

work.  

A minimum of three GCPs are required, but increasing the number of GCPs will lead to higher accuracy of 

the final result of orthoimage. According to other research, ten times better resolution has shown in 

orthoimage when installing the optimum number of GCPs than installing three GCPs. And properly 

installed GCPs could prevent image from distorting such as a barrel effect, rotation effect, perspective 

effect, scale change, along track displacement and across track displacement. <Figure 9.> 

From a real fieldworkôs perspective, a plan should be made to install the GCP in an appropriate location 

<Figure10.>, since it should not be moved or damaged by variables beyond the control (such as passers-by, 

wind and wild animals) during the period of obtaining the coordinates for the installed GCP and taking 

photographs with UAV. The shape of GCP target to be installed should have a clearly identifiable center 

point, as the image taken with the UAV should identify the center point. 

 

 4.2.3. Setting the Flight Path 

There are several limitations when taking photos with UAV of large-scale business zones in number of sites, 

there are two big issues why we have to plan the flight path accurately. <Figure11.>  

First of all, it is the battery life. One flight will have up to 20 minutes of battery time available for a single 

flight, but normally recommend to fly about 15 minutes for safety (depending on the aircraft type and the 

environment), with an average range of approximately 300 meter by 300 meter (this also depends on the 

environment). However, since longer flight times and more frequent battery replacement will cause image 

quality degradation due to uncontrollable obstacle like shadows, flight paths should be established to take 

images the entire project area in the shortest possible time. 



 

Second, it is image overlap shoot. Image overlapping is essential to produce precise orthoimages. 

Thousands of single images taken by UAV must be merged to create an orthophoto. To connect single 

images clearly, constant part of each images should be overlapped. Image overlapping shoot is a way which 

can guarantee meeting the requirements of surveying and mapping. According to other research, in case of 

an aerial image (which has the most similar principle to orthoimage by UAV), usually the degree of overlap 

in the route direction should be between 60% and 65%, and no less than 53%; the overlap degree in the 

lateral direction should be between 30% and 40%, and no less than 15%. For high and precise quality of 

orthoimage, flight path must be planned as narrow as possible. In this study, we planned to flight considering 

overlapping over 60% and set flight path in grid pattern. 

In addition, the height of flight has planned to 100 meters high. The advantage of fly high is to shorten 

flight time because it could contain wider area by one photography, but by the óCivil Aeronautics Lawô in 

South Korea, it is strictly prohibited to fly UAV over 150 meters for commercial purpose. 

 

 4.3. Actual Photography with UAV 

We arrived at the site with a GCP setting point and flight path map. First of all, we checked the weather 

(whether there was a heavy cloud or rainfall) and whether there was a wind suitable for the flight. The GCP 

targets were installed on the ground in the order planned, and the coordinates of center points were acquired 

with the World Geodetic Coordinate System using network-RTK surveying. Next, flight and photography 

were performed according to the pre-set flight path. The flight was conducted at an altitude of lower than 

100 meters, at a speed of about 10 m/s, and the photographic record was taken at one picture per 1.5 second 

with the camera angle perpendicular. 

A total of 12-times flights were carried out taking into account the capacity of the battery and a total of 

2,094 photographs were taken. <Figure12.> To improve accuracy, denser grid patterning was performed 

more than planned, and total required time excluding GCP survey took approximately 4 hours. It took about 

an hour to survey GCPs. Although automatic navigation is possible using the flight path preset program 

recently, in this case, on account of we performed manual navigation, so additional photography has been 

carried out on areas where missed photography after checking the image taken. 

 

 4.4. Post Image Processing 



 

The matching of the images was performed by PIX4D software. To improve the quality of the data, distorted 

images were corrected, measured GCP coordinates were entered, and the naked eye-inspection of the 

matched images was conducted. Basic process to produce orthophoto is as follows; <Figure13, 14, 15.> 

 

a. Aerial Photography. Aerial photography is taken during conditions favorable for producing clear 

and crisp photographs and at a scale appropriate for the accuracy and resolution required.  The 

aerial camera should be equipped with Forward Motion Compensation (FMC), which ensures 

precise exposure and sharply defined photos. 

b. Ground Control. Sufficient horizontal and vertical ground control is acquired to orient the 

photographs to known coordinates and ground features.  Airborne GPS coordinates may also be 

used to supplement the ground surveyed control.  Fully analytic triangulation is performed to 

mathematically densify the ground control.    

c. Image Scanning. The aerial negatives are scanned producing a continuous-tone digital raster 

image of the photography. 

d. Digital Elevation Model (DEM) Production. Aerial photographs are used to compile a DEM, a 

series of X, Y, Z coordinates that accurately depict ground elevations.  The DEM must be both 

accurate and dense enough to adequately define the terrain.  Two kinds of points are input to create 

a DEM: breaklines, which are linear vectors that indicate an abrupt change in elevation, and mass 

points in either a random or grid-type pattern.  The result is a dense grid of elevation points that 

accurately define the terrain.  The more variations in the terrain, the denser grid.   

e. Image Rectification. The raster images are overlaid with the DEM and corrected, based on 

ground coordinates so the image displacements can be removed.  The result is an accurate, geo-

rectified raster image of the aerial photography. 

 

 4.5. Matching With Cadastral Survey Data 

Completely matched images were superimposed with the cadastral maps. Since the images are made up of 

World Geodetic System, cadastral maps were also converted into same coordinate system (World Geodetic 

System). Basic data for compensation was completed through superimposing with layers that has same 

coordinate system.  



 

However, even if we complete the superimposing work at this stage it does not resolve any discrepancies 

between the actual terrain and the cadastral maps, and thus will not be able to be used as a practical baseline 

data for compensation. South Korea's cadastral maps were made more than one hundred years ago, but 

many parts of it were damaged during the Korean War in middle of 20's century, and current map was 

restored and computerized. When carrying out a cadastral surveying on the characteristics of the cadastral 

map based on the actual topography, the work of matching between cadastral maps with the actual 

topography must precede. For this purpose, a cadastral survey results of the surrounding areas are 

referenced.  

We examined the history of cadastral survey of the land development project area and its surrounding zones. 

It is possible because LX is a national institution capable of carrying out cadastral survey in South Korea, 

on the other hand, it is difficult for businesses or individuals to obtain this information because information 

on the results of cadastral survey is a national record. The latest data of cadastral survey was performed in 

2017. 09. 15. <Figure16.> 

A common feature of the above cadastral survey results is the use of the Resection Method based 

Positioning Technique (RMPT). Since RMPT is a technical procedure to determine surveying results by 

identifying geometrical conformity between the actual boundaries on the ground and the boundaries on a 

cadastral map. This measurements should be carried out for areas where the topography and cadastral maps 

are not correctly matched. Fortunately, in a result of comparing analysis between cadastral survey and 

orthophoto, most of the terrain was corresponded <Figure17.>. It means it does not have to shift for the 

image. However, there are plenty of cases that have to shift for correct superimposing, image handler always 

must consider it carefully based on cadastral surveying. 

 

4.6.  Image Analysis and Result 

Because this orthophoto has a resolution of approximately 3~4 centimeters and superimposed with a 

cadastral map in same coordinate system by each parcel, an operator could determine with this image where 

an object is located on the ground. Using this superimposed orthophoto, several analysis below have been 

carried out on the purpose of this study. 

 

a. Analyze a quality of orthophoto 



 

Unlike aerial photograph, which produce large areas with low resolution (approximately 25~51 centimeter, 

in case of South Korea), orthophoto that take small areas with high resolution can easily find errors in 

certain areas. Unlike a slope that usually low-rise sloping surfaces, the building's roof boundary may be 

obscured because it is a vertical structure with extreme difference of elevation compared to horizontal 

width. In addition, the GCP, which is not distributed evenly or acquired the coordinates incorrectly, may 

cause distortion, such as stretching or decreasing part of the image. In some cases, the effects of momentary 

clouds create shadows that make the objects on the surface difficult to identify correctly. 

 

b. Identification of objects through orthophoto 

Since it is an orthophoto with a high resolution, it is required to verify the level of identification of the 

surface facility with small scale. Starting with large-scale buildings, fences, trees, cattle sheds, and green 

houses, it is also necessary to check whether small-scale structures such as seedlings and machines can be 

identified. Identifying small-scale structures that are difficult to identify in aerial photograph is one of the 

main purposes of using UAV to take orthophoto. 

 

c. The degree of matching between orthophoto and cadastral map 

In this study, most of the cadastral map and the terrain of the orthophoto were matched, but if looked at in 

part, there could be areas where there was inconsistency. Using the entire project area as the basis for clearly 

identifiable terrain such as roads and streams, the zones are divided and the cadastral map and the terrain 

of the orthophoto are checked by each zone. 

 

d. Identifying compensation targets by parcel 

Practical compensation work shall be carried out for each field and owner. It determines if there are facilities 

for individual compensation by each parcels. 

The image analysis was able to produce the following results: 

 



 

Ȭ. Building shape, distortion, contrast, etc. 

This is an example of an orthophoto taken in another place for other project, image of a building's rough 

outer wall caused by insufficient overlap<Figure18.>.  

An outer wall of the building in this orthophoto <Figure19.>, which was taken through this study, shows 

precise edge that means this orthophoto was made from sufficient overlap when UAV takes photography. 

This grid patterned flight with sufficient overlap prevented defects in the outer walls of the building as 

much as possible.  

We have enlarged the outer part of this orthophoto. We looked at the straight-line structures with our 

naked-eyes and saw if there was a straight line bend. The proper amount and even installation of GCP 

prevent distortion of images. <Figure20.> 

Finally, we identified the impact of shadows on the images. Some areas in shadow seems darker than other 

arears under sunlight, but it still distinguishable what is in this shadow <Figure21, 22.>. If shadow is too 

dark that could not distinguish its species, it is a way to use post-image processing software (e.g. Photoshop) 

to solve this problem.  

 

ȭ. Possibility of identifying fences, buildings, field boundaries, trees, etc. 

Since the orthophoto was taken at a high resolution of 3~4cm, the enlargement of the image allows the user 

to identify the necessary facilities for compensation. <Figure23.> 

 

Ȯ. Checking the difference between cadastral map and orthophoto by zones 

The overall difference between an orthophoto and a cadastral map was compared, but the difference might 

be found when compared based on small area divided into distinct terrain, such as roads and streams. 

Overall, the terrain and the cadastral map have been identified and there have been some areas of difference, 

but this is an area where the initial registration of the cadastral map is incorrect and should be resolved 

through editing the boundary of cadastral map, not perform shifting. <Figure24.> 

 



 

ȯ. Results of determination of compensation targets by parcel 

The actual compensation work is determined by the boundary of the parcel that distinguishes each 

ownership. Therefore, the assessment of the facilities that need to be compensated for each piece of land 

was performed using an orthophoto <Figure25.>. Of course, practical survey is essential to determine 

compensation, but it is certain that this process using orthophoto could shorten compensation period at least 

in half during land developing project. 

 

5. Conclusion 

Until now, not only project operators but also landowners have suffered from a lot of financial and 

psychological damage due to inaccurate and non-objective compensation for large-scale land development. 

This process of compensation makes wasting administrative power such as select and document 

compensation targets, and frequent friction between operator and landowner caused to decline public 

confidence. However, using high-resolution orthophotos taken at the exact moment by UAV, it is possible 

to prevent compensation speculation in advance and to calculate objective and accurate amounts of 

compensation for each parcels through cadastral map-superimposed orthophoto analysis allowed obtain 

financial and administrative benefits. This is a combined result of LXôs unique technology of UAV image 

processing, VRS surveying, and a cadastral map superimposing. Compared to aerial photographs, 

orthophotos taken by UAV has a higher resolution, could be taken at the exact time like a project 

announcement date, and only the areas needed could be taken quickly. Because it is an image that obtained 

at the time of the announcement of this land developing project, an operator can use this superimposed 

image to obtain objective data that accurately identifies the compensation target. As a result, using a 

superimposed orthophoto taken by UAV, land compensation could be completed more accurately and 

quickly in large-scale land development. In addition, apply this technique, it is possible to expand for similar 

areas such as monitoring for nation land that illegally occupied, time series monitoring for changes in the 

land development project site. 

It allows more objective and accurate amount of compensation to be determined. In addition, additional 

layers of other properties with the same coordinate system (such as the urban planning district lines, the 

facility management layers, etc.) can be superimposed and used to plan the future development. 

This case in South Korea described in this paper will be a good way to prevent discords that could arise 

from compensation issues in large or small land development in various countries. When land development 



 

is implemented for developing countries that are not familiar to foreign operator, can obtain reliable 

landscape image of project site, and drastically reduce survey period and manpower to calculate amount of 

compensation. This research would help smooth compensation for large-scale land development. 



 

 

<Figure1. óBeehivesô> 

 

<Figure2. Site of Land Development Project in Wonju> 



 

 

<Figure3. Distance from Seoul and Wonju> 

 

<Figure4. Landscape of Project Site> 
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<Figure5. UAV> 

 

<Figure6. UAV and Hardware to Process Images> 



 

 

<Figure7. Orthophoto> 

 

<Figure8. Ground Control Points (GCP)> 


