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A 3D Modeling System Using a Hand-Held Camera and
Random Dot Markers

AKIRA KINUGAWA' ICHIRO MATSUDA" HIRONOBU FUKAIT SUSUMU ITOH'

This paper proposes a simple 3D modeling system which generates CG models of real objects using the volume intersection method. In
this system, the 3D shape of the object is reconstructed from a large number of images sequentially taken by a hand-held camera. In order to
estimate position and direction of the camera for each image, the system utilizes random dots disposed on the floor as densely distributed
visual markers. Since the reconstruction accuracy of the proposed method depends on distinguishability of the local dot pattern, we use
three different colors for the random dots. In addition, an appropriate dot pattern is carefully chosen based on entropy of local features used
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in marker identification.
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Fig.1 Flow diagram of the proposed system.
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Fig.2 Random Dot Marker.
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Fig.3 Cross-ratio of areas of triangles.
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Fig.4 Target point x and its neighborhood. (n = 7)
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Fig.5 Relationship between neighboring points and

corresponding feature values (n =7, m = 6).
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Fig.6 Matching process.

EIZEoTEd b 2RI LTS, T2 MrrOFE
F % k=16 L~V BT 5. RICE L% O 16 #4,,.Cs
HioBEEF—L LT Ay afizRkdsd. ZOBICHN
Dy o B A RIS T,

mCs
Hingex = (Z Qi () ki_l) mod Hgiye @)

i=1

2 Tq Ok LV ORER ETERR, Hoe = 21— 1
FNy v aROVA RERT. T —FX—RITHETH
v aRIZIE, TOLTT7TAVABIZL > TR RNy MOk
BIFE T BBES N TND. B, ZOBRSEXICKVN TR
RBWANER L Ny v 2 EESE LT AE, T L
T AANE S A BT .

EEEDO~ v F U TRB T, 6 RTLIICHER Ky
FORHEEN O NNy V2l CREIEN L, 3T 5EM
BB S N TV DFMNE S OREEZIT S . REMICRE
DR ZVBHESERBE/RET D, Zhicky, T
ROBRPARZETHS AT, HHAREOR AN K
HRBTLND EEZLND.

4. RBY—HOFMHEI%

LR U7e i~ — 0 OIS IZBNWT, v v F 7
AW DR E LR ORERIIC > TRkED. £D7
B, ZJUFAIRy MEREBELIZGATYH, B2o B
DO Ky SPMEARFE CREEZFFOAREMERH Y, Ny va
OEREICERT D~ v F v 7 ORI, #IEEOKT %
B<FRERVES., £22C, 2oL ) 2EA KRS
22 EEHEMELT, Ry MEEICET 2 MK OEA
5[], BRI, & Ry SRR ORHREO LM
DL 7D LB, BEEEHEET Lo b Y
—ZRHMmBI S E LTHWA Z L ELEZ., 22T, Xk
WCxHIUE & T{bqOP 1 J1(i=0, 1, -, k—1)®
AEEENRpO)TH D LT 5 &, LT HFHIBEKE OfEIX
WA TERES.

k-1

. 1
E= ZO p(D)logz s 3)



TE LB 2 T
IPSJ SIG Technical Report

100 — 1 1t 1t 1 1 1 T T T T T T T T

a1
o

Matching Rate [%]

-50 0 50
Camera Angle ¢ [deg.]
O Entropy E=3.85

< Entropy E=3.73

7 ~vF TR
Fig.7 Matching results.
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Fig.8 Random dot marker with three colors
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Fig.9 Random dot marker with a single color
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Fig.11 Reconstruction results with 3 colored marker.
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Fig.10 Reconstruction results with red dot marker.
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(b) Back view
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Fig.12 Real object
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