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ABSTRACT :

Unmanned Aerial Vehicle (UAV) technologies have shown dramatic development in recent years. Capable of
carrying high-resolution cameras and with the function of high maneuverability and remote control, UAV can replace human
labor and go safely and fast where it was inaccessible. Currently by combining with image processing, UAV technologies
have further been widely applied to data acquisition tasks in large areas or areas of particular environmental conditions as an

ideal option for long-term monitoring to keep the safety of the facilities in the harbor where human resources are limited.

This project aims to build a web-based tracking platform with the UAV and image analysis techniques. The
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details of robust images captured by that process will be put to image feature matching. Finally, a platform for system
integration will be implemented. Images collected on regular basis will be analyzed and compared with previous results to

be applied in the patrol tasks of the port, tracking the condition of land use and the security of certain facilities.
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invariant feature transform (SIFT)/% & ;2 » 7 4F fcgh (f BIPF 4- %t B2 fﬁ}\
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MR R R PR A chakBh s ¢ AN TR T o E § B Kk
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UAVE $Ap 6 0 3000 s » i v - B B 4 2 272 e

¥ i d p 2 ix(Interior orientation)¥? “+ = = (Exterior orientation) % 7% >
He p 2 = ffdh a2 i ¢ 3 ki ge(Focal
length) ~ i B A £ ~ B4WF F8E > T SV I F jp 5
AR TR T SRR N R R
2AR O MERPF 2 TR Sl(X, VY, > Z, )8 = ghE
SBc(w~ ¢~ K)B21) > EHp TS GIEFER > TR
#% ;7% (Collinear equation)(*1)7 2 » % 7 B & 3 2 ¢ (Resection)f#
BEE S o
my (X — X)) + myp, (Y =Y) + my3(Z - Z,)
Mz (X — X)) + mgo (Y = Y,) + mg3(Z — Z,)
y— Ay = —fle(X — X)) +mp (Y —Y) +my(Z - 7))
Mz (X — X)) + mg, (Y = Y) + my3(Z — Z))
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FRhdp s LS B H L 0 B8P F % {2 (self-calibrating
bundle adjustment)3#®{+ ¥ }-i# 2 i+ %" (Remondino and Fraser, 2006) °
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Pprd 2§ 2 Bk BRYS BRHEFLOPCERTEL
FRRE > BB 1 N dosN 20T o

x.
Ax = —Axy — ?lAf + Kixr? 4+ Kyxr® + Kzxr® + Py (r? + 2x2) + 2P,xy

. (2)
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HY ™ Sl 3 fz»\i FEZ & Af 22 i Bhim A5 £ Axg ~ Ay,
15 5% S % £ S 8KK, - Ky B S B R E S P Py
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A REARWZ T L o P D S B oo I
TR e FEH KR 7 B S H(SIM) 4 47 (Tomasi and Kanade, 1991) -
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W1 2.2 SIM % FF F 2 Hin A2

2-2



ﬁ@#ﬁﬁﬁﬂ%%ﬁw~ﬂ%i$&’@—ﬁﬁﬁ%%i
¥ 2. #ic’E 3 #2453 (Digital Elevation Model, DEM ) » & " DEM 3
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FIBEA F ArBI2.4977 o £2-15 BIE S SR EHFE > BT o MR E10.6
> BARHM R IO A 5 BT A Z TR T 5 420 A F 450 A

B24%7 B%yFodlgEins s H
221437 BERpF e FIIRRAESSEHFR A

. 42 () Bahm) | HEAm)| pAdm) | BAEHAEm | ?nf x
TACH 2687312.357 202810.418 33.793 15.041 - -

TPO1 2689675.952 202050.486 23.829 5.168 0.006 0.004
TPO2 2688907.761 203647.390 23.549 4.803 0.004 0.003
TPO3 2687519.287 204220.450 23911 5.110 0.003 0.002
TPO4 2687220.221 200934.204 22.183 3.523 0.002 0.002
TPO5 2686004.906 202771.865 23.064 4.292 0.005 0.003
TPO6 2683517914 201749.579 23.220 4.481 0.009 0.006
TPO7 2682535.014 200242.816 23.794 5.095 0.005 0.003
TPO8 2680734.793 200537.762 24.006 5.282 0.006 0.004
TPO9 2680209.661 199282.845 23.876 5.203 0.006 0.005
TP10 2678145.196 197359.104 24.433 5.810 0.008 0.006
TP11 2679032.276 195521.533 23.932 5.381 0.017 0.010
TP12 2681723.685 196561.201 29.500 10.947 0.015 0.007
TP13 2683454.603 198557.167 23.167 4.557 0.014 0.007
TP14 2684714.113 199262.772 22.899 4.275 0.003 0.002
TP15 2686807.186 199524.408 24.042 5.436 0.002 0.002
TP16 2687767.314 201070.195 23.451 4.795 0.002 0.002
RMSE - - - - 0.010 0.006
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% 88 F IR 41 4

B ERE HAE E ERE HAE
_ (m) (m) _ (m) (m)
1 12.112 -0.08 16 12.166 -0.026
2 12.349 0.157 17 12.278 0.086
3 12.216 0.024 18 12.123 -0.069
4 12.221 0.029 19 12.198 0.006
5 12.217 0.025 20 12.163 -0.029
6 12.281 0.089 21 12.204 0.012
7 12.263 0.071 22 12.149 -0.043
8 12.235 0.043 23 12.131 -0.061
9 12.121 -0.071 24 12.233 0.041
10 12.047 -0.145 25 12.285 0.093
11 12.206 0.014 26 12.249 0.057
12 12.168 -0.024 27 12.266 0.074
13 12.057 -0.135 28 12.301 0.109
14 12.197 0.005 29 12.063 -0.129
15 12.102 -0.09 30 12.187 -0.005
# 4 & RMSE=+0.074m
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4 0.389 -0.011 9 0.438 0.038
5 0.445 0.045 10 0.424 0.024
% % & RMSE=%0.028m
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