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A Study on the Improvement of the Image Quality for UAV
Using Drift Compensation

Lee Mal-Young™

"Defense Agency for Technology and Quality

Abstract

Purpose: In this paper, the improvement of the image quality is investigated. The image quality is degraded
by the drift phenomenon of EQ/IR (Electro—Optical/Infrared) device on UAV. The drift phenomenon means
that the image of EO/IR equipment on UAV(Unmanned Aerial Vehicle) moves to the unintended direction.
This phenomenon should be improved for successful flight mission.

Methods: To improve the drift phenomenon, the drift compensation method, the combination algorithm of
FMC(Forward Motion Compensation) and AMC(Angular Motion Compensation) method, are introduced to cal-
culate pitch and azimuth angle. Result values of pitch and azimuth angle are used for the improvement of
image quality in EO/IR control logic.

Results: The image quality is quantitatively improved more than 15 times through field test data of flight.
Conclusion: Using the drift compensation technique, the image quality for EO/IR equipment is improved over
15 times than existing methods. This means the user of UAV with EO/IR device can perform a successful

mission by keeping the line of sight for the target accurately.
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Figure 1. EO/IR System over 40kg Payload. Figure 2. EO/IR System under 40kg Payload.
(MTS B for the Predator UAV) (MOSP 3000 for the Searcher UAV)
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Figure 5. Control Logic of the Line of Sight Stabilization
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Figure 7. Drift Compensation Result from Flight Test
(Left : Function OFF, Right : Function ON)

Table 1. Drift Compensation Flight Test Result Data

ST

Start Target Location

Measured Target Location

Drift Value per 3 Second

- - - - Altitude - - -
Easting Northing Easting Northing Easting Northing Drift
63940 21929 63908 21146 322 32 783 784
63997 21073 64038 21198 328 41 125 132
63948 21925 64108 21146 521 160 779 795
64161 21089 64206 21235 524 45 146 153
63985 21089 64113 21135 1024 128 46 136
64161 22053 64089 21932 1055 72 121 141
63964 22678 63930 21601 1534 34 77 84
64161 22077 64080 21108 1530 81 31 87
64001 22123 64082 22109 2017 81 14 82
64231 22200 64248 22134 2034 17 66 68

Before Improving Image Quality 69.1 218.8 229
63936 21107 63935 21085 326 1 22 22
64083 21035 64093 21058 343 10 23 25
64108 21146 64130 21153 521 22 7 23
64222 21235 211235 21243 524 11 8 14
64113 21135 21135 21130 1055 15 5 16
64089 21932 21932 21901 1034 1 31 31
63930 22601 22601 22608 1530 11 7 13
64080 22108 22108 22109 1534 0 1 1
64082 22109 22109 22113 2034 3 4 5
64248 22134 64246 22136 2036 2 2

After Improving Image Quality 7.6 11 15
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