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A Method of 3D Shape Reconstruction
from Rotating Mirror Head Microscope Images
with Considering Surface Normals

Suoco Tokal, ™t Hirokr OJimaf! and Hiroyuk: Hasef!

In this paper, we propose a method to reconstruct 3D shape of object from
a set of microscopic images which are observed by a microscpe wich rotating
mirror head. Using two mirrors on the mirror head, we can observe multidirec-
tional images of object from a fixed depression angle of view. In our method,
observed image from each view point is projected on a parallel planes in the 3D
space and nexus of projected pixel information for each points is evaluated by
pixel similarity. In addition, we consider the normal of the planes to decrease
reconstruction errors of phantoms. We also show experimental results from CG
and actual microscopic image sets respectively.
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Fig.1 Example of microsope images with rotation of mirror head.
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Fig.2 Overview of the rotating mirror head micro scope.

TR RD. BANRETIVOWMKER 2 1TRT.
ZIT, VYARIIBIIDEAL, FAHRIZEIDRTIIMETE LI ENIVEMREL,
512, PAEETIEMTE2 295, ZOEBBORBMAEEETIVIL, [BEEREHROM
AGEDRICE > THERTES. 4, MEROE» N7z 3 RonEM%E, SifFis - 6, SXU,
AT =Y LITEHRT 3 2,y Wi RO 3O/ E U, ~Y ROEELA 0, #1505 DR
TRD oy FHERTH o &9 &, Bl DML SYke B4 U 72356 ORI 73 ] 4
I'" EOF (W) 1,

X

!

v | = R:(=90°)Ry(=¢)R-(=0) [ y (1)

ERIND. ZIT, (W, )&, (0,9) DFFNS zyz ZHOBFREZHEET 52 FRE
U, zy FEIZHAFIZ o B2 & 2 & D BRELEERETD. o X ETHRELTRE 58
BIFEGHLUTE N, F, 03 oA EEREE ULAZET5.

I, 'O (W) EETANAT THREIND WK T EOFEFE (u,v) L OBEFRES X
5. ETFANATHERICEBINT VD20, TIET %2~ REHEA 0 1260 T 2 1560
FIZEHEL 28 D &85, ZORDEHEOFMIEERIOHLE H<HTH Y, B & DR

© 2010 Information Processing Society of Japan



IR A SE R
IPSJ SIG Technical Report

RERERETOEERZERD L,

v = RZ(G) v’ = Rz(G)RZ(_goo)Ry(_¢)Rz(_9) Yy (2)

WOBBRABRONG. ZNIZE->T, YWMRODEDN 3 RouzE ] & ik B ERE & AR

fFironsd. U UFEBRIZIE

o BEFEIADHATHELY fF ﬂi%@Eﬁ{?’C WG 1
B U E MG e —F LR,

o fi1, BXU, BW2HPLEEGHENTH U THUNRES A H B Z &, FEfaH % M 2 Stir
A, BT UE zyz ZROF S EES R,

o [EAY ROAEIXHLA 7Y MENSDHENAE L LTOAELND.

EWVDRMAEFETDIMLENDHD. ZD70, BEEHNE < A T EBAE (uo,v0), B&

O, ZOEEFMIIIET DEED 2 W ER D L D ICHHET 27200 o GO F1TH

FHHER 6w’ 2BAT S, #ERELT,

L I ZBIGRD T B FERD HLME

v | = T(uo,v0,0)R:(0)T(6u’,0,0)R.(—90°)Ry(—¢)R-(—0) | y (3)

EVWHIEMATET LT D, 2T, R,(),R.(-) 1%, TNThy, zlliEbY DllE%z,
T PITRBEERT. £/2, 0%, ATVEYTE—XEHEIZ L D08, EELN» ¢ FH
FUIZERD LD BRA 7Y MO ZMATHEIEREBEAEIEDL I LIZT 5.
ZDETIVEFHT 2720121, (uo,v0),@,0u,00 % HANZAI>TEBERHD. 2
T, RIEAYARE LT, EHOSEHRUZKRF 2 AT —VICES, 0 222810 HE
W UTHELNDEBIERNS, INoDMEEHEET S, HANIZIE I' ETIRROBN
Rl —EAR B2, D, RliE ORI OAE — 2RI R D] ;t@“’CZF)%
(uo,vo) &2 E UTHRM%E G4 2 B % 3G U CRMlifEA R € B <728 £ 51T (uo,v0)
ik 5.
FEBROBHFER %M 3(a) (TRT. [ ETIEN— MOMEEOIIEAE L ND Z &3 h
5. ZHUTHUT, FIMINZA (uo,vo) 2H>T I' EOBEIZRKDD &, K 3(b) ITRT &
IR MBS RO 20723 2. UL, mBOFERSESND (uo,v0) ZHWTH

Vol.2010-CVIM-174 No.14
2010/11/19

Timp.dal + PRE-KekKa U

G —
. 200 |
400 | *\} B
350 - e 4

PRE-kekkas' -+ 200 |
100

300 - 4
250 @ 4 oF

100

100 b

200 b

e
wf 30 3
e

(a) I OB (b) #WIETOD I’ LOHBS (c) BoEfETD I' LEO#B
B3 BIEMARED I OB Wil hs I Lo

Fig.3 Trajectories of calibration points on I and I’s.
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Fig.4 Results of overrapping of projected images on each slice.
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Fig.5 Direction control by rotation « and 3 rotations.
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Fig.6 Examples of overrapping on lateral slices.
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Fig.7 Examples of distribution of evaluation for various normal directions.
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Fig.8 Exapmle images for the CG simulation.
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Fig.9 Result of the CG simulations.
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Fig. 10 Results from the real microscope images.
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