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Abstract

High voltage power transmission lines have been to keep the proper dip for maintenance. Powerline dips at
a random point are conventionally measured by the direct or indirect observation but it is not only unsafe but
labor-intensive. Therefore in this study we applied the photogrammetric technique to remotely measure the
powerline dips. Since it is not easy to extract conjugate points from linear powerlines, we exploited the epipolar
lines acrossing the powerlines for 3D mapping of the powerlines and dip measurements. The vertical mapping
accuracy estimated at two field-surveyed power line points was 15~16cm that are within 5% of deflection at the
points and less than 3% of the powerline dip.
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Data acquisition

Field trip and data acquisition planning

Images acquisition using a drone

!

Preprocessing and 3D mapping

Camera calibration
Bundle adjustment
3D mapping using epipolar constraint
Powerline dip measurement

!

Accuracy assessment

Dip measurements using a Total Station

Accuracy assessment

Fig. 1. Flowchart of the study
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Fig. 2. Electric power line dip
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Table 1. Specification of the tested drone and camera

UAV : PHANTOM 3 Professional

Camera : 4K Gimbal

S
iy

Weight 1280¢g Focal Length 2.8mm
Max Speed <18m/s FOV 90°
Flight Time <23min ISO 100

Flight Altitude <6000m Resolution 4,000%3,000
GPS Type GPS/GLONASS
Vertical: £0.1m
Hover Accuracy
Horizontal: +1.5m
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Fig. 3. Image acquisition grid (4 strips and 75 photos)
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Fig. 4. Camera calibration field and RAD targets

Table 2. Calibrated interior orientation parameters

Parameters Description Estimation
f Focal length 3.508763 mm
Xp 3309147 mm
Principal point offset
Yp 2.409410 mm
Kl 1.068E-003 mm-2
K2 Radial distortion 7.888E-005 mm-4
K3 0.00E+00 mm-6
Pl 3.632E-004 mm-1
Decentering distortion
P2 -1.720E-004 mm-1

RMSE

0.30Pixel
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Fig. S. Use of epipolar lines for 3D powerline mapping
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