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An image capturing device and a digital zooming method thereof are proposed in this invention. The
method includes the following steps. A scene is captured by a primary lens and a secondary lens to generate
a primary image and a secondary image. Image rectification is then performed on the primary and the
secondary images to obtain two corresponding rectified images. Feature points detected and matched from
the two rectified images are used to determine a corresponding overlapping region, respectively. Pixel
displacement and depth map in the two overlapping regions could be calculated and estimated. Image
zooming and warping techniques are performed on the two rectified images to obtain corresponding warped
images using a recalculated homography matrix according to each specific zooming factor. Finally, the two
overlapping regions in the warped image are fused by a weighted blending approach to generate a digital

zoomed image.
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IMAGE CAPTURING DEVICE AND DIGITAL

ZOOMING METHOD THEREOF
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An image capturing device and a digital zooming method thereof
are proposed in this invention. The method includes the following
steps. A scene is captured by a primary lens and a secondary lens
to generate a primary image and a secondary image. Image

rectification is then performed on the primary and the secondary
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images to obtain two corresponding rectified 1mages. Feature
points detected and matched from the two rectified images are used
to determine a corresponding overlapping region, respectively.
Pixel displacement and depth map in the two owerlapping regions
could be calculated and estimated. Image zooiming and warping
techniques are performed on the two rectified images to obtain
corresponding warped images using a recalculated homography
matrix according to each specific zooming factor. Finally, the two
overlapping regions in the warped image are fused by a weighted

blending approach to generate a digital zoomed image.

[RE]
[(RxEfEEREKE] B 2-
[ RAREREZFREERAA ]
$202~8S210 : B E TR HE

[AEEELERE  FEEREFETHBESELER]:
lﬂ}\}; o



201618531

2 HHE FEREHE
(FKRP\EERX - EBF > FOEEESH)
(B2 PG E B B B

IMAGE CAPTURING DEVICE AND DIGITAL

ZOOMING METHOD THEREOF

[ % filr 5535 1
[0001] AR EMN —EZGREINERE K LA B E 5%
HF I RERMN —EEESFEENE G ENEE R B #E s

IS ED

[0002] REZERIKHBR  SXNEENWEENETHE > BT
WERIERE - EABUAEE  RESEUFHE ERBHEAAR
AR T B - Hep > SRS EIE FREEB B EHWEES
HEEREEREELNMHEEBIE LT  RETUINmMAZ » VS
FERER AR OBV EREENEZNEENEHE =TGN

[0003] —ILEEFEBEEETHMBEURAEZGE &4
EETBEMAENMRE - LERENEBMBERR  Z2FA
PRRERWN  SHEREGERETHMABK - A > BEL
BEMBAE > FEEEZRECEIMEE  MEKEERS &
BEEMLE -



201618531

[0004] 53—750E - DISESHEEHAY B AR - HERFI AEHE
< —BEAEKE (wide-anglelens) HEFEEAEL G > LHAMNAS—&
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10b - REFEEIT 20 IR —E L EEHEET 30 - FAREHEHIT - &
BEEENZEE 100 IR BAIMER - HIRAEHE  BUBEHRER
MMESZGENINENE BN FE - TREK BARMCHES
BETEE  XFHFLULSBR -

(0027 EHi0E 10a DIKEISETE 10b AIEBETH - LIS B
BIE A FEETE 10a DI EISEEE 10b MR E  EMoELE
& - Frat By ESE T B0 2 B #% & T ( Charge Coupled
Device » CCD ) - B i & k£ B 4 E# ( Complementary
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TEEITIRME 123 - EBEEICERIERE 124 UGB aEE
125 Hul g A gz ¥R B8 5T 30 1T $hiT B B EE R ThaE - AT BNFY
BEGSIREHBEGEINERE 100 $UTEASE T ENEMAS
B .

[0031] B 2 BRBAFHZ —BEHEOIFTIE RN GEEIEEN
BAUBEGEWRRER > ME 2 WEGENEENSNEE HET
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GEEEE AR 121 BRI A E 8% 5H 10a DIK EIEHEE 10b HEEN— B8
Nl UEAETRGUREIZG (PR S202)- E 2 EFEHA
BN A GENEE 100 HBEMLSRNZGE > EREIE
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FFE L RBEIREEBE 122 K e et ¥ F 5108 10a MUK BISHEE 10b
Tl @M ERGUREIZGHNRE OB HEATME LR
EITRIE -

(0034] ZEAEMAIH - HERTRIEAM 122 ¥ HEEEFET 20 B
RHEBNEREUREREN S ERES S - WESHT LG4
MW A2 8 (intrinsic parameters) Z24}E 2 8 (extrinsic
parameters ) M LIETR G E (image rectification) HYZ2H -
&2 B m) A 2R it fE % FE A2 (camera coordinates ) Efl 82 {6 i fE
(image coordinates ) 2 ] By B 44 B 4% » %k 2 | A $F 7L ( pinhole)
PG R R M AR R L BB R (projective plane) » 4]
5 NERZ2 A EEIE (focal length) ~ 824 1.{» (image center) »
X @ % ( principal point) Dl K 8% 58 #1 o % 7 {% 8 ( distortion
coefficients ) S5 22 8 - 41 &1 2 B4 I 2 FH 2k # it 1 57 EE A2 3R % (world
coordinate system ) EEAEMEEEfZ R 4 ( camera coordinate system )

CEBEBARR - BOIME > LGEIEE 100 £ HEZDH
UELEMTE LN BEEEERE (rotation matrix) HEUBHE
(translation vector) ZEA (R FEEVEERE 100 A B E A E H E
28 - L REZEATLUR T EFMME (illumination
compensation) BB IEIE (color correction) HEHFHZE » K

ZHNEILRR - ZGAIEERE 122 BiRE Dl ES K
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[0035] #=% > FrEELOTIEME 123 8 IR EZBRLUREIKIE
wEBETHEEER FUAEAIEERECGUEEREREBNE
BEE EMNEEIRELREREEZENERRBNERNL
BREEURGBREEETRA (S S206) EHMWESERINE FRK

HHBEBIREZGTREENRAGRBEMELESNEE -

(0036] S B FHESMEHE 123 THHS&ER (edge
detection) ~ F{H | ( corner detection) ~ &I {HHI ( blob detection )
REERHEEREEE (feature detection algorithm) ZRAFHIE
REZGLUABIREZGFODERFEE - 5 > BEMSTE
A2 123 % B Pt s R R ik BAHRE R R R R R S 0 DK
SRR ERELZGURBIRELGTESHERREE -

[0037] ZE—FEMEGIH - BB SFEHR 123 TEHHEREZ S
UKRBIRELZGTFNZEGEEY KBEHEMEBIRZIEAEE
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GBHREEGRRBETILRILYE (stereo matching) » DIEE &
BREFYENREEF - MEZ > FEESWEE 123 T8 Y
EHRE 10a IREISHE 10 WEBERNWKECRETRERE
WETE URZEBERIEEET It B DFIa0 2 % E B (depth
map ) HJJE L8 -

[0039] 3%  EHEMEERNN | BFRIEGERIEE - 25
ME B ARAL 124 IRBHEREE - SAARGRUBESELEE R
MEREEES 7S H IR EZGURBEIREZGETE S
e 2 (image zooming ) EEZ B # R (image warping) » #§
DEEEREBZGUREI 2% (F 5K S208) EILHW " B
BER REIRNERLGHEREZBIHEHANMEE > LBEE
HEREHN > MERERRERERSHMESEENFTEETW
RANBARE > EADRERAER TN GENEBNER
B - ZEEREPEE 124 JAAREESEROMERCE - R
MUREERSE 1 HKRBEREE > SRH IR EZGUKRE

K

REZBETEGEREEEZGPEERRE  DEATAEASE
MERERFRLAEBERRAENEERNEE - b4 &
BRENEERBRIREERERNEEET - EEEMESEK
B 2BPENEER/) EREEENS  ZRVENRER
K- EREVERAT > HEHYZEENEEURE G EER
HHERSRETHRA -

[0040] 2% - HEMAHAE 125 RBHERER > B TREY
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BEBPELENEDERETEGMSEHE (image blending )
DEABAEERZG (FEK S210)- HEZ » EBMEEHE 125
AIRBRMERER  RETREZGLUKEREEZGNEDREEE
TREGHERAMFNEE EHOMNEER " E—HE  UE "5
THRE -BEE RGRMEEME 1S UE - EEE _EERN
HMEERERNGRAE RS SHHWEERESET
TREMGREE HLRCEEZEMERERFMELENERERRS
"RIEEBEY <& ERMSER 125 KUHMEERE I
REEREBRZGITNEBRS KMELASHENRUEBEEEZSR -
(0041] ZES—FHGIF  EMBMAENL 1 B NEUNERE
ERETHAUMBNEEURBRBIZ G ERE  UELE TSR
v LTHEZREULEREZGRUMEBERG - 5—HH
EMBRERRKNREZEIRGMERE - AMEDEIRERGET MK
REHUKRBNEZEGEERE DEARIREEZE  LHERE
RELBIFBEGRBUBEZSG -

(0042] AFBHAMLGHENEBTHNSEHEHES - LT ¥
SIB=E A FREMASFTRENE G RRAEULAEEFERE -
[0043] 3 BIRBABHL —HEHIFE@RNEREZEIUR
HIIRERBNRER - LALREANE  ELREHOIF  ZGHE
INEE 100 BFYE$EEE 10a HEHHEE 100 BEFFERHEHERAELK
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