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Simultaneous Measurement of Human Breast and Back
Using One-Shot Moiré Topography

Norihiro UmEepa, Hidetoshi TakanAsHI, Shinji TAKAKURA

and Tomuo YAMAGUCHI

Research Institute of Electronics, Shizuoka University,
3-5-1, Johoku, Hamamatsu 432

A one-shot moiré topography system is developed for simultaneous measurements of the

human breast and back.

Its optical part consists of two sets of grating and plane mirror

each arranged to face the breast and the back. Two moiré patterns thus obtained are con-
verted into the two-dimensional image signal by a CCD camera followed by a digital image

processor and a personal computer.

The extraction and its display of an arbitrary sectional

view are made possible with this system. Examples of measurement for three dimensional object

and human live body are also presented.
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Fig. 1 The arrangement of one-shot moiré to-
pography for the simultaneous measurement of
the human breast and back. G: and Gz: hori-
zontal gratings, M1 and M:: plane mirrors, E:
TV camera, S: light source, C: shading cover,
d and [ are the distance from the camera to the
light source and the grating, respectively.

(a)
Fig. 2 The moiré patterns of the living size mannequin observed by a 35 mm size camera (a)
and the prism-attached CCD camera (b).
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Fig. 3 The schematic drawing of the prism at-
tachment used for projecting two moiré patterns
on a CCD camera.
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Fig. 4 A block diagram of the moiré pattern
processing system.
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Fig. 5 A flow chart of digital image processing
for two moiré patterns.

ADMEEEE. v aviEIizavra—41REIK
EREFTHEEDS 2 O TEERFLEDOFHILT v £ ¥
TVEBETT 0S5 2 2EL REDBHB. ABETR,
AR LU E TR T v v Vv TV EERR O TERRIIC
ET VEBEGRT -2 E2LEBL, BREOEMTT P HET
—Z D oOWEBRLEHXOHE I 3B L T
BASIC EEERAW. #FERLIcsvavo s 2V BE
640 kbyte |3, 1EEQET —% 256 kbyte i 14>
ERVABVDT, RENECEUTT e 5 6%y
2= LLUBRT 4 A7 P54 Y e —F LETIHE
BTk > TH & ) REIEHL LTz,

Fig. 5 CEGUEORMNERT. £, DIP 0=
=2 FMCELHENCET VEEGSRESIRETH 5
CEERERLT/*Y a2 v kb DIP ik@f LT TV # 4
5 %% DIP Wi+ € ) I 1/30s THED ALs. RICTHEK
BEREST S0, EROBEREZBIVZOESK
E£T225HDES EEREE DIP =20 —Y v
sy avTHRIELT DIP Ox ) hokd 3B, i
IR R T — 2 OIEBEERIERTIS 5 72w HHEL D 3T 5 1
B4 mERRICL TRk 5. cho0BEERERICD
WTHT78 5. DIP D4 €Y gt #kiko WEEo %
REZDLT ZODOET VEEHK—DOEE T2 & LT
HEEXN T3 (Fig.2(b)BHR). /*vavor ) |
TONEF — 2 RERBEREKRICHEAET 2120, 1
Wl 7 — 2 TR/ a2 ViIZiRET 2DTIREL, |l
& BROEELSHER (K 266X256 ©7 &) T2
WTZERAFTEETS. £Dcdic, DIP £=2%



Tvvay bPETVIESST7 4 (H - 55 - &F - L0O)

DA =Y Wty 3 Y THRIEUTHEG & X/ IAZ 15 E
L, 7V 3 vy ~NEXET 5.

EXERT -2 R3ET VEOBROESNE O () »
5 255(H) ITHETEDLIN TV E. COF—2%(T
BOMET, 2h&DKEWNETO, MIVHE0VIIE
LWETLIC2ME{LT 3. Thick-T1l1ES r¥D
1IN DA E)ZEL TV DO HRIE y MTiE
3. 2MH(LEHE SV I VDF 4 AL VARERLTE
BYINID, BETIBEEMLU TRV SEREEL
THEZRET 5. KiC 2 ELREIT X O ¥E 1 TR
NN DT Hilditch @7 =) X 6591 k-
THSRLEFTIZS. Chitk-TETVREIIR1IAERD
Z O BEREIZIAREICS B,

L, ZNENOFEOHETEH» > DEBERD 2720
ICRBREARE LTI SRV, chid, #lEi
AOIcRFrETERROLTHERINZ tdiceET L
B oREFMOBRHELE LN T AHOHBICES L 5
EZBVDOTHBY. T, TNTOROMEMKEE
TFTART VA DA = WERELTEETS. €T VH
B — 2 2EET BRNCKD TB N H 3 HEBRE DB
&, BEZBIUZORED 2 3 EMOBTFRICEALH
M OEHERTFE Y FTEH - clHicRk b AN BHEEHE
KRB ET 5. R E TN TOHBOHTIRED &
EER LT B TRTOE 7 2 VT s REEE 0 f1
3. COLEFBRLMBICBNTE->EXROE 7 &
WS HEET S, Ric, BAEHOBBRICEIDESNLS
=7 UVBERRPORERIICIE > THWBDTY frs +
NOEBEZME U TR TE~OEREBRICERT 3.

VLB EHBRAOTE & BmICOVTTES. #
BADERMBICE Y 2WWEERD 57c0ic, Thz
NORRET b bR FHE D O OIEME & Z OB BEEE
ZRY, FEEMUELTUEE T — 2 kol flEc
& Ahlberg, Nilson, Walsh ® 3/KERZ75 14 vH
B EREALL. oL LTELNLERE-DDY)
WHET—4%, EhZThOBRTFEERECLTT RS
VAIRRERT . ZO0BTFREEINTOTZOMK
HERTH 20 oMEE LTHBRIEKDES bsKE 5.

£ B R

COEBICLZFROBELRD 21D I BaDK
TS DPHRIC OV THIE Lic. Fig. 6 (a)id, ER
B 18.1cm, HEEE 26.3cm, EX 20cm D/Nr Y
RoOM#EEOLEERO =T LEERTH 5. EEEKR
d=340mm, [=1618mm T, 1 EZRRRIIETFE LD

4. A

223 (47)

(a)
(b)

fem)

0F T T r T

ABC C B A

20
G {1 G2

10 \

N
0 10 20 30 (cm)
DISTANCE

Fig. 6 (a)Moiré patterns of the front and

back surface of truncated cone. (b) Computed
sectional views at the positions A, B and C
shown in the moiré pattern (solid lines) and
measured sectional views (deshed lines).

FEEE 1.6 mm CHEMT 5. CORICRT A,B,C OALE
B B E RO S E R % Fig. 6 (b)iTRg. Gy,
G: ZEDIHRTEICEESFERNICEBEZR L.

Bth, BRSERIE, SRBET VEEED SRDK
WEIRTH 2. 2 hd 5> 2mm ORFBERFN
ICH BT ENb»B.

Fig. 2 i3 Y ADREEHEALEE TH
ET LTE SN T VIEER (T) & 3 1 FROKFM
HEX% Fig. 7 1CR9. WEBOEED 3 SO E
A,B,C ZEUHL, 20F—% LZhicHisd 5%
HOMNBEDF -2 XD BONHERTH 2. KT
B3 360 mm TH 3. BhoSMichd TEAME LT
30, ZOESEMIBSICRELROE /icksT &
Bbhhsb.

ERIC ABRETRORFERS .. £F, AkE
HICASMELENESDET LEEZE DIP i
2% 2 EIME U7, BRI ET LEEZRIE NS
ol ZZT, BRI VL —28H UICEE 312
MEHemEIchic» T 2EMUETEZEEDI V5
2 rDETUENE SN, Fig. 8 REtgREDCR
WL & (a) EBEFERE L (b)) DZRTER
THbB. Thdd, FFRICE->T 3em KZFRELTD
BABELTNEZEBbhr3. ki, ChoDERE



224(48)

FART VA LERBIRRT B LICK->T, FFRIT
& B OREZA LY — B TD 2.

5. #& £l

ETV MRS 57 4 DEEADISHD S B, AMEKE
WMOFARFRIC BT 2 HRBORY ¥ 2 = v 7 OREE
RRY BIciT, HEHEE & R 2 FRICRIRRIT 2
Jvvay bETV RS ST 4 EHRL, FTaVEN
ERQEEE & 44D TREHEOWE MR P ZRT
FoRE BRI C LS TE B L2HRL

(em)
30F T T T
L CB A ABC ]
20 ]
G 1 G2
10F 1
0 10 20 30 (cm)
DISTANCE

Fig. 7 Computed sectional views of the breast
and back of living size mannequin. Sections A,
B and C correspond to the positions of contour
line moiré patterns shown in the upper draw-
ings of figure.
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Fig. 8 Three dimensional displays for the breast and back of human live
body after giving out breath (a) and taking a deep breath (b).
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