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Abstract— Research and development in the field of UAV 

has been getting high encouragement lately because of its 

versatile applications. For modern mapping requirements the 

topographic mapping process can be used. Basically a 

topographic map is characterized by large-scale detail and 

quantitative representation of relief using contour lines but in 

the past, a variety of other methods were being used. These 

maps depict detail ground relief (landforms and terrain), 

drainage (lakes and rivers), forest cover, administrative areas, 

populated areas, transportation routes and facilities 

(including roads and railways), and other man-made 

structures. Topographic maps have multiple uses in the 

present day: including geographic planning or large-scale 

architecture; earth sciences and other geographic disciplines; 

mining and other earth-based endeavours; civil engineering 

and recreational uses such as hiking and reinterring. In this 

paper we intent to introduce and discuss in detail, the process 

of topographic mapping by using UAV remote sensing. 
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I. INTRODUCTION 

Aerial mapping creates an important platform to analyze any 

kind of land monitoring project. By using this simple concept 

we can find any kind of properties of soil in few times. 

Practically this is quite tough to analyse any land quality by 

using any satellite data in a project field. By using few 

software and UAV aerial photography we can generate the 

desired output. 

II. AERIAL MAPPING 

To ensure an accurate analysis in the fields of data analysis 

and surveying, aerial mapping plays an essential role. 

Applying this concept, it is easy to acquire a perfect image 

view to achieve an intended output. Aerial mapping provides 

a perfect view of the whole location from multiple angles 

with respect to different altitude. The fundamental 

phenomenon is to process a 2D image into a virtual 3D 

format. Using views from different angles of an image gives 

a basic view in RAW picture format. The key constraints for 

aerial mapping are; 

 Altitude 

 Wind flow direction 

 Weather condition 

 These days, aerial mappings are carried being out by 

the use of drones. Chief advantages of incorporating drones 

in aerial mapping are as stated below; 

 Drones can capture high-resolution images with 

assurance of its precision and accuracy. 

 They can increase the efficiency of aircraft and shrink 

environmental impact by flying sharp turns over long 

baselines. 

 Reduce the need for control points using direct geo 

referencing and advanced aerial triangulation software. 

 Increase the efficiency of data processing operation 

through streamlined workflows and high levels of 

automation – while also reducing training costs. 

III. TOPOGRAPHIC MAPPING 

A topographic map is a type of map categorized by large scale 

detail and quantitative illustrations of relief. A topographic 

map is typically published as a map series, made up of two or 

more map sheets that combine to FM the whole map. 

Topographic maps show the ground relief (landforms and 

terrains), drainages (lakes and rivers), forest covers, 

administrative areas, populated areas, transportation routes 

(including roads and railways) and other man-made features. 

Topography Maps usually show land contours by means of 

contour lines. Contour lines connect contiguous points of 

similar altitude. Currently topographic maps are arranged by 

photogrammetric analyses of aerial photography and other 

remote sensing techniques by using drones. 

IV. USE OF DRONES IN REMOTE SENSING 

Drones or UAVs, as the name suggests are type of unmanned 

aircrafts which are operated remotely from a GCS. Unlike its 

manned counter-part, UAVs require more crew members. 

The GCS acts like a working space for the pilot, navigator, 

instrument operator as well as a mission commander. 

 Remote sensing is the science of acquirement of 

statistics about any feature or object without making any 

physical contact with the feature or object. Various remote 

sensing activities are carried out these days by the use of 

UAVs. This is primarily because of the reduced capital 

investment in the mission, swift reaction and in view of the 

environment which may not be safe for the aircrew to carry 

out the observation for. UAV based remote sensing 

application includes surveying, mapping, modeling, 

vegetation and agricultural monitoring, etc. An UAV 

structure has the capacity to quickly and economically collect 

extremely detailed statistics of smaller areas. Once the data 

gathering is over, fast and programmed data processing 

permits prompt end product deliveries. 

V. CONCEPT OF AERIAL MAPPING 

The phenomena of orthogonal view to isometric projection 

view conversion are used in all types of aerial mapping or 3D 

virtual platform generation. It is valuable while instant report 
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generation for surveying and land analytical prospect view. 

The images captured by any camera from aerial view would 

always give an isometric view in 2D representation. However 

for generating a virtual platform for that specific area, 

primarily it is required to capture a 360o degree aerial view 

and then by using software a cloud is designed to produce the 

first expression of virtual platform. After generating a cloud 

platform, we will get all the virtual planes of all the aerial 

snaps taken from a certain altitude. Subsequently, it can be 

processed directly for volumetric design. In the volumetric 

design, all the platforms can be rearranged according to the 

perfect land structure. 

VI. PROCEDURE & EXPECTED OUTCOME 

Pictures were taken from a certain altitude with geo-tagging, 

processed in Pix4D software to get a mesh of all the picture 

area directly with Google maps satellite view. Then the data 

was geo-tagged and compiled with map by using cloud 

formation. Cloud formation is a phenomenon by which all the 

photographs taken from an altitude are merged in a 3D axis 

system. In this process all the image pixels are analyzed and 

placed as a virtual plane in a 3D axis with respect to XYZ 

plane. Hence, a virtual expression is made as shown in the 

figure 3 given below. In this process the number of ATPs per 

pixel averaged over all images of the camera model is color 

coded between black and white. White indicates that, in 

average, more than 16 ATPs are extracted at this pixel 

location. Black indicates that, in average, 0 ATP has been 

extracted at this pixel location. 

 For DSM we need to analyze the whole system in a 

volumetric analysis function. In the volumetric design we will 

get a perfect 3D aerial view in a virtual platform (Figure 7). 

The DSM is the best parameter for calculating any project 

area precisely. After getting the DSM and volumetric model, 

a mosaic analysis was done by index calculating option. The 

index calculator has an important role in analyzing all the 

hyper spectral band analysis. 

The index calculator generates: 

 A reflectance map which includes RGB saturation in a 

scale value determination method. As shown in Figure 8, 

Figure 9, Figure 10. 

 An index map having band color information. 

 Color maps and prescription which include all the 

thermal, spectral, grayscale, blue and red color analysis 

data. As shown in Figure 8, Figure 11. 

By using this process we can get an estimated outcome of soil 

and land properties effortlessly. 

VII. RESULTS 

 
Fig. 1: Geo Tagged Location in Google Map Satellite View 

 
Fig. 2: Orth Mosaic View of Projected Area Is Basically 

Used for Hyper Spectral Data Analysis as Top View 

Information. This Top View Is A Representation Of All 

Gathered Data In An Orthogonal Platform. The Different 

Color Intensities Generates a Data Sates for Data Processing 

 
Fig. 3: Cloud Formation in the 3D Axis after Compiling All 

the Gathered Images in a Same Platform. It Generates The 

Virtual Projection Of Each Image Pixel Information In An 

Isometric View. Thus Each Point of the Virtual Index 

Indicates the Properties of Images Taken From Certain 

Altitude 



Application of UAV Remote Sensing in Topographic Surveying & Land Analysis 

 (IJSRD/Vol. 6/Issue 05/2018/147) 

 

 All rights reserved by www.ijsrd.com 649 

 
Fig. 4: Computed Image Positions (With Links Between 

Matched Images). The Darkness Of The Links Indicates The 

Number Of Matched 2D Key Points Between The Images. 

Bright Links Indicate Weak Links and Require Manual Tie 

Points or More Images. Dark Green Ellipses Indicate the 

Relative Camera Position Uncertainty of the Bundle Block 

Adjustment Result (Uncertainty Ellipses 100x Magnified) 

 
Fig. 5: The Number Of ATPS Per Pixel Averaged Over All 

Images Of The Camera Model Is Color Coded Between 

Black And White. White Indicates That, In Average, More 

Than 16 ATPS Are Extracted At This Pixel Location. Black 

Indicates That, In Average, 0 ATP Has Been Extracted At 

This Pixel Location. Note That the Vectors Are Scaled For 

Better Visualization 

 
Fig. 6: Offset Between Initial (Blue Dots) And Computed 

(Green Dots) Image Positions As Well As The Offset 

Between The GCPS Initial Positions (Blue Crosses) And 

Their Computed Positions (Green Crosses) In The Top-

View (XY Plane), Front-View (XZ Plane), And Side-View 

(YZ Plane). Dark Green Ellipses Indicate the Absolute 

Position Uncertainty of the Bundle Block Adjustment Result 

(Uncertainty Ellipses 1x Magnified) 

 
Fig. 7: Same Point Meshing Form Collected Pictures To 

Process A Virtual Platform. This Process Generates Very 

Precise Datasets For Analysis A Particular Portion Of An 

Image. After That It Collects All the Probability Data Sets 

for a Singular Platform, Which Generates More Accuracy 

 
Fig. 8: Volumetric Analysis Result as a Virtual Map in 3D 

Platform 

 
Fig. 9: Hyper Spectral Data Analysis Gives The Detail Of 

Land Properties As Compared To The Visual Spectral Band 

Information With Respect To The Original Image. This 

Dataset Generates a Precise Value Including Material 

Properties 
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Fig. 10: Spectral Data of the Output (Fig 9) 

 
Fig. 11: Reflectance Map Data for Each RGB Values with 

Each Scale Reading 

 
Fig. 12: Thermal Data Output That Generates More Precise 

Value of Radiation Properties As Well As In the Monitoring 

Field View 

VIII. CONCLUSION 

By using this method we can easily analyse any kind of land 

or surface area with detail analysis. These data sets are very 

useful values for any land property and material conditions. 

This platform generates all the statistical data for calculation 

process, each pixel ATP data, thermal, spectral, RGB value 

and a very precise scale 3D virtual view of our desired 

location. This is simply an analytical approach with all 

statistical and spectral details, which takes less time to 

generate output result very precisely. 
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