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Introduction:

Embankment monitoring for large area may be more expensive than expected and
time consuming processes in absence of thorough investigation and proper scientific
approaches. However, in the last two decades with the adventoef tggdinology and GIS,
earth work estimation in any area becomes easier. For embankment survey & monitoring for
Lakhimpur and Rangia of Assam state, it has been planned to use Unmanned Aerial Vehicle
(UAV). The use of UAV in airborne surveys has many athges such as Risk reduction,
Better overview, Survey of inaccessible locations, Improved data density, Faster data
acquisition, Higher data resolution and Lower costs.

Study Area:
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Figure 1: Study Areas
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Scope of the work:The scope of work consists of the following tasks:

Task-1: Data acquisition using Unmanned AeriaVehicle (UAV)

A multi-rotor UAV (M600) was used. This enables vertical takeoff and landing,
which are often needed in mountain sites, where there are few open wide spaces without
obstacles. It is also more iahle to perform an irregular, linear, and low flight with Zenmuse
X3 RGB camera. The specification of Zenmuse X3 is given in table 1. The data acquisition
has been done for two different study sites, namely, Lakhimpur and Rangia of Assam State.
During thedata acquisition process, about 7103 images and 3305 images were recorded for
Lakhimpur and Rangia respectively which cover an approx. areas of 27 Sgq.Km and 7.96
Sg.km. The average flying heights above the ground for both the study areas were maintained
at 145m.

Table I The specification of Zenmuse X3

Camera Dimensions 6.17 x 4.55 mm
Optics 20mm (F/2.8)
Sensor CMOS

Image dimensions 12.4 MP

Max Field of View 94° (diagonal)
Operating Temperature -10 to 43
Shutter Speed 8- 1/8000s

Task-2: Ground Control Points collection

Ground control points (GCPs) were collected using existing sources and DGPS survey
method. The GCPs were collected in Geographic Coordinate System (GCS) and vertical
reference with respect to ellipsoidal heights. A total of 29 afo8CPs were collected for
Lakhimpur and 19 nos of GCPs for Rangia. Since the area of Lakhimpur is large, the data has
been processed into two parts with 12.7 Sq.Km and 14.5 Sq.Km respectively.

Task-3: Generation of Point Cloud, Digital Surface Model (DSN and Ortho rectified
image.

The data is then transformed into any of the following types of products using UAV
data processing software. The processing parameters are shown in table 2.

U Point clouds:sets of data points in a 3D coordinate system thatsept the external
surface of a terrain or object. (figurel)

U OrthomosaicdDrthophotos/images:files containing aerial photographs geometrically
corrected so that the scale is uniform with ground sampling distance (GSD). (figure2)

U Digital surface models (DBls): files containing elevations that include buildings,
vegetation, power lines and other abgveund objects. The ground is only seen when
there is nothing else on it. (figure3)
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Table 2 Processing arameters

3389

3714

3305

18 13 19

0.157307 (0.750557 piX 0.154118 (0.71521 pix)| 0.14974 (0.802148 pix
5.26 cm/pix 5.33 cm/pix 4.93 cm/pix

10.5 cm/pix 10.7 cm/pix 19.7 cm/pix

90.2 points/sq m

87.9 points/sq m

25.6673 points/sq m

Figure 2: Orthomosaic/ orthophoto

Figure 3: Digital Surface Model

35m

-19m

Page B




Figure 4: 3D view of Puthimari River




RESULTS
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Longitudinal/Cross sectional profile of Ranganadi river embankment

Longitudinal profile of right bank embankment of Ranganadi (Section R1)
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Fig: 7 Longitudinalprofile of Left and right bank embankment (Section R1 & L1)
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Fig: 8UAV image of Ranganadiver and It's
embankments (Section R1 & L1)
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Longitudinal profile of right bank embhankment of Ranganadi (Section R2)
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Fig: 9 Longitudinal profile of Left and right bank embankmé®éection R2 & L2)
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Fig: 10UAV image of Ranganadi river and It's
embankments (Section R2 & L2)
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Longitudinal profile of right bank embankment of Ranganadi (Section R3)
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Fig: 11Longitudinal profile of Left and right bank embankment (Section R3 & L3)
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Fig: 12UAV image of Ranganadi river and It's
embankments (Section R3 & L3)



Longitudinal profile of right bank embankment of Ranganadi (Section R4)
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Fig: 13 Longitudinal profile of Left and right bank embankment (Section R4 & L4)

Fig: 14 UAV image of Ranganadi river and It's
embankments (Section R4 & L4)
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