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Digital Refocusing Technology Using Multiple Fixed-Focus Cameras
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The ongoing dissemination of mobile terminals with thinner profiles in recent years has now reached a stage at which it has become difficult to
further reduce the thickness of such terminals due to the thickness of their onboard camera. One of the critical issues in achieving thinner cameras
is the size of the actuator that controls the autofocus operation in the camera module.

As a solution to this issue, Toshiba has developed a digital refocusing technology using multiple fixed-focus cameras that allows users to select
the focal point after an image is captured. This technology makes it possible to add an autofocus function to fixed-focus cameras, and will contribute

to the realization of thinner mobile terminals.

1 FAH&E

JLAE, HERFIRROHMAULS ATV S, LL, Eish
TWABHRATEI 2= ML, =T+ — W ARG EB T 57
DOTYF 2 L—=F PRRD—D L >TH T2 DML
o THEY, R RKAROE L HAL L >TET
Who WEW, IhERIRTLH0, 77F21—5%2HEbL
THNEREE LA AT THog L7z Bi{R %2 #7505 5 WLFT
VT4 —AATDHTFIZNY T+ —H AT E I L 72,

TIIN) T+ —=HADHERFTRIIKEL T T=ED2H 5,

H1E, BEOmEENVWE TR THL, ZoFN T,
FRAGAENZ 7 A — A AL R g L, BEARIEITHEK
WMPLFTLH LT, V74 —HAMEPERTEDY, LiL,
R OIEHE 72 I B AT BT, WEARDHEMECE LY o
Ty = ~NOBAPEL B E VI ERD D, T2, R
WZHEONEZE 2 TR T 5720, BiGARPEI 5412
FERN R LB ASLBEL T2 D

213, 1KOB§ 7232 HVb R Thb, BIR1IKIZT
VLD, WEROBXZMEE RSV, ZOHFRT
1, WHROFAT IR Z & OB FEIEBR T ORESHHITTESE
ZHEEL, WREIZHLZY (TR, Sl (T
FOBEIT) TH5ZETY 7+ —HAB G AR TELY, L
L, BT 2 ZAF X DLV X2 EoTIETF b D500, Fh
Edh, bEDB LTI T IV AF ¥ B ODRXBTE LW 2D, H
—OEEDHITINAMUSITEGZHEETHZ LITHL V.

30

3L, MATONFRIHEBR A T RE Lza T —
TatnAaATYRHVE R TH L, HIzIE, 94 74—
FARGNL, o HE AL YLy ZAORIZYA 270l Yy AT LA
PRETHIET RROATRZ XS RBERE 20T,
INEFHEE TSI LT, EEOMIEIE N E S b 72l
WHERTEL, L2, WATHTEZUE T LH7-0, #iE7T o
YT ADEEPLEE R D,

ST, BEREELEZW AT EH TV
T * = AAFMNOWTRRBY, ZOHMTIE, —Bl%it
ERDH AT 2B ATICERBEDAT LA A X525
7oA XTIV B %L, Wl X 1 EL O THERD
BRICHEBEEIN L, T, BRILITIZTORESSZHE
TH0, HBSEOLED Vv, FHOTER, -0
HEREH (Depth ) 2EMTH A CG (TV¥a—57 5747
A) LeFN T O TIE LS ST & 72H0,
Depth HASKHD FIR BN 32 HERMFEIEIZ L A &7\,

2 BRELEITOXEZOEMR

ATVANAT D L, BERDOAEND LTIz 2H
TIHOREEEA I TE S, HEMGOBER1IIRT,
BAWR1OH W FE G T 2R E R 2O HIE%E
WCEOBI 2L, METLITHEGERO T () 25kD5N
o HIZ, ROIMEDSZMPWEOFIIC L) EAR T TO
WD EH R TE %,

RZLE21—Vol69 No.11 (2014)



HREEKR2

REER 1

1. \MEEGOF) — BLAEWE 1 LA 2 O3 2 HERET 5
ZLT, BEAROBENEHTES,
Examples of disparity images
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Relationship between disparity and amount of blur
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Flow of process of digital refocusing technology
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Conceptual diagram of disparity estimation method
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Interpolation of area of occlusion
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Relationship between disparity and amount of blur before and after refocusing
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Refocused images at focusing distance of 60 cm and 140 cm
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Magnified views in frames of refocused images
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Fully focused image
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Disparity map
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