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3D model development of towers in fire academy from drone aerial images
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Abstract : Unmanned Aerial Vehicles (UAVs) are becoming more useful tools for investigating building damage or leakage of
hazardous substances in natural and manmade disasters. In this study, we took aerial videos of towers located in Chiba City’s fire
academy from UAV. The observation by GPS was also carried out by setting reference targets on the ground. Then a 3D
computer model of the site including buildings was made by using SfM (Structure from Motion) technique. Mask processing
removed the distortion of the image. By adding ground control points (GCPs) observed by the GPS measurement, distributed
uniquely in the 3D model, the accuracy of the 3D model was evaluated comparing with the true length and height.

Keywords : UAV, SfM, 3D model, GCP, GPS, mask processing

1. BB GCP (Ground Control Points) & L CHEAZ B9 5

WA, UAV(IEMIZERE, Rr—)eT oA ZET, R LE 3 RIEET M EFRE 5 2
DOAEAfE AL, PEREM FIZ X0 & i DK 22 22 iR ] 2. ZHCXY, EFANS DITM RE X, (K
BERFIRE TEDHLHTRo72 D &6, DOIERETET D ENAREL 72 5.

SfM (Structure from Motion) 7= 1% % 22 i i {4 | Z 5 F
T5HZET, W LI-EYSOHIE OFEM ek &
T AT ¥ & H D 3WILET VOIERNATRE & 72
D, SLHAY K SEBGP A S IR
THMNZFH SN TWD 2. LaL, BEfgOATHE
R L7z 3IRTEET MIE, (LR ERTZ20DT
BRI HE T &7, ERRRIIERELE
HTHDH., AT, 3 KILET IMNLETFHR
2N 5 2 & T, KEREROBRMEDHICR
i EmINCBLIT 2 Z L2 BN E T 5.

2. IR EFEAEM

Bkt e LT, TERRXICH D TIENE
RO A ®RE L. ZofiEw % 2015 4
12 A 25 BIZHLHC UAV 2> 5 28t 247 - 7=, Fig. 1
(R GHOALE & R OFE -, SREM % 7.
fEH L7z UAV 1, 4B/ N< LT 1 — 2 —
Phantom 2 vision+ (DJI #E8) & v 7=, bkt
4 [B]C, FRATEEE T B 80m, B e E
ThHEL, FEICL > TEREI TR -T2, SIM T
BEIZL D 3T MEEICIIEH Y 7 b =7
Agisoft PhotoScan (Version 1.2.3)Z{#f L7=. SfM
X, REMEI AT ORREEZRPORE LT
BEAOWEI G, 3 WITEMIR E I AT DN
&« BBEFRFICENT 52 FIETH D, £, GPS
FHETAEERE LT, HROTIRTF v I X
A v FEE 6 BT 2 4, BIFEERE BHIZ 6 B>
it 8 MAERE L, ERERICEDIATZ A VI
LR FTHPCPAH T TR A - R
BERE CTHIRERE TN A - ARl
SRR THOCRAT . THBER R - iR
(FR(E T263-8522 THERTHEMREEX T 1-33)

(HE#&SE  Tel: 043-290-3528, E-mail: acxa2152@chiba-u.jp )

Fig.1 Location of the experiment site (a), training
buildings in Chiba City’s fire academy (b)
selected in this study, and the preparation UAV
flight and GPS (c), (d).
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Fig. 2 Captured image by video taken from UAV
(a) and shape and layout of the GCP (b),(c),(d).
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a)Mask processing of the image.

(b) All of the feature points was generated by the SfM.

(c) Selecting feature points generated by two or less of
the image.

(d) Delete the selected feature points
Fig. 3 Processing for building a 3D model.
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Fig. 4 Estimated camera positions (a) and developed
3D model by SfM (b).
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Table 1. Comparison of horizontal distances (m)

2D Distance |Distance by GPS| 3D Model Difference
P1-P2 36.62 36.57 -0.05
P2 -P3 25.86 25.86 0.00
P3-P4 40.34 40.44 0.10
P4 - P5 25.88 25.82 -0.06
P5 - P6 37.84 37.78 -0.06
P6 - P1 34.41 344 -0.01

Table 2. Accuracy assessment in the vertical direction

Drawing 3D Model Difference
thgtpngicr)]?tro?/\ter 17.5 17.40 -0.10
ths ?n(;fitr?-r:o?/cer 310 30.82 -0.18
thi%%fg?t%\?vfer 215 21.02 -0.48
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Fig. 5 The photos of target objects, arial images from drone and enlargement of targets with reference points.
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