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External Parameter Estimation of Camera
Using Line Information in Man-made Environment

OYonghoon JI (Chuo University), Atsushi YAMASHITA (The University of Tokyo),
Kazunori UMEDA (Chuo University), and Hajime ASAMA (The University of Tokyo)

Abstract: In this paper, we propose a novel approach that performs external parameter estimation of a camera installed in a
man-made environment using a single image and a 3D environment model. A novel image descriptor defined in quantized
Hough space is designed in order to perform 3D-2D matching process between line features from the 3D line model and 2D

single image.
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Fig. 1 Image descriptor generation: (a) extracted 2D
photometric line segments from image data, (b) 2D image
descriptor in quantized Hough space [5], and (c) proposed
2.5D image descriptor including normalized length of line
segments in quantized Hough space.
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Fig. 2 Conceptual image of 3D-2D matching in proposed
calibration scheme using image descriptor.

VIDOERREXD. 2T, HEINTERYTHD b
FER L SN TCEROR SEREZERT 5. BHEBENOD
ELRRF L Canny = PR & R/~ 7 25 %3
LTRY, RSEREMTLIHELE L UTEHESRT
NTZER EORI L E =i~ v B 7 SRS EE O
SEREETHEAL, thREERERDD Z LIZLY
HIER[RETH D

3. 3D2DRYFUY

M 2 I[CHERTHEgET « 227 U 7% & iz 3D-2D
Y F TN R D AT DHNENRT A — 2 HEEED
NERT. £, IATHEBE 3 WOCEMRAET LA
EERA (6 HHEDAIE - BB noENEhEgT
A4 A7 VT REERT D, RIZ, EEOT AT EE)
DAERINTEGRT 4 A7 VXL 3 RITEMRET IV
WOMEBHRICBIT 2EGET « A2 U 7% & OFEPUE
HEHMET D Z & T, A TONEIRNT A —Z DHEE N
FRETHD. WEBET 4 A7 U7X OELEIL earth
mover’s distance (EMD) [6]ZF]H L CiHfid 5. EMD
X2 SDOEZR AR O E 2T T 5 RETH Y,
— I DOEIZFF L TOENZR MERBFEWNE ST
%. 9725, EMD OFHME /N & 72 D 1 A T LR

DL T2 T A T ONERT A —FOHEERR 72 5.

ARWZETIZ EFLD 3D-2D < v F 2 7 HAD AR
T A—ZOHEELEE L THIIMEDOREZ LI & L
NR=T 4 I NT 4N EZERNE. £7-, BEEMiELD
2D AT Hy NT—7 72 BlE, —RICBNERES
OEEHNZERE LT UL 72 6 72 WZE M L O 3 FE
T 5. > T, 3WILEREET VOZEMEAEHRE —
T AT IVONLE - BB T DR SAEE L CHIA T

HECTH DT, 6 B HEZEL ORI e i 22 [ % KIE I
6#;kﬁfTb&%é.

4. RERHER
EROESEHREMZ 2.5 RITICHRE LZEi§ T ¢
A7) T H WA T A= ZHEEICBIT D5 H%)
M2 2720, K 3 IR TERE CHBER 1T -
7. BEM BICERE LIS IP 0 A T OALE « B
95 ELfE1%(6.80 m, 16.13 m, 1.45 m, 0.0 deg, 19.90 deg,
%96@gf&ok ZIZT, wx7m ERIT 3(b)D
INTEFRLTEY, Kl (cfh) (2B D0 AT D[E

$m//i?'§ CHEIPHIC BV TR i-é-“?i.“#focb\f:&) 0.0 deg
WZHEE LEBRZI T2, HEIZIIIATD 6 HHED

Nl - BEERAAT D 5 HEOA—TF ¢ 7V BEEE
HICks T B EEm o2 S e, X 4(a)i el T
WFZE[51CTIRE LT 2 Rt 7 2B 2 HEigT ¢
27 VTR ERNTZT AT DIERINT A — 2 HETERE 5
Thsb. 6 HREICKIT 2EmKTOREMEL, —&iz
FEFIZZ L OMVMREDAFIET D720 ,_®%ﬁﬁ%?
WX, RN—=T 4 VIVREE S T-LE « BEMNZINER L, 4+
BB/ T A — 2 OHEE(5.92 m, 10.68 m, 0.86 m, 0.0 deg,
16.17 deg, 129.12 deg) 3 K L 7. X 4 TORAEDE %
X, EBEOD A ZHEE (K 3(0b) &, BT A—ZD
HEEM A VT 3 WRILEREET T R OS5 3 % g
Wi BICHRE LA LR TH D, K 4)DfERE

WT, EEOBBHNORSG L, [BhiES TfrE - K80
HETEAE > B i B 5 ST AR O RN O BRIk 5
SR 5 O RREE R OME & OAR 8 03 72 D EEEL L T\ b
ZEMIDD. WS OBy DR S AR ITAERE R
S TND b DDOKSG DR SIERITFEATIRICE T HH
BT 4 A7 Y FHZINIKMS LTV RN, 2Ok

RITBRETEAF L TEL S 2 FEORAREZRT.

(b) (©
Fig. 3 Experimental setup: (a) experimental environment,
(b) wireless IP camera installed on wall, and (c) captured
image data from wireless IP camera.
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Fig. 4 Experimental results for several stages of particle filter: (a) using 2D image descriptor in quantized Hough space [5]
and (b) using proposed 2.5D image descriptor including normalized length of lines in quantized Hough space.
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