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An image sensor includes a time-resolving sensor and a processor. The time-resolving sensor outputs a
first signal and a second signal pair in response detecting one or more photons that have been reflected from
an object. A first ratio of a magnitude of the first signal to a sum of the magnitude of the first signal and a
magnitude of the second signal is proportional to a time of flight of the one or more detected photons. A
second ratio of the magnitude of the second signal to the sum of the magnitude of the first signal and the
magnitude of the second signal is proportional to the time of flight of the one or more detected photons. The
processor determines a surface reflectance of the object where the light pulse has been reflected based on
the first signal and the second signal pair and may generate a grayscale image. An imaging unit and a method
to generate a greyscale image are provided.
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[ 7232 ] An image sensor includes a time-resolving sensor and a

processor. The time-resolving sensor outputs a first signal and a
second signal pair in response detecting one or more photons that
have been reflected from an object. A first ratio of a magnitude of
the first signal to a sum of the magnitude of the first signal and a

magnitude of the second signal is proportional to a time of flight of
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the one or more detected photons. A second ratio of the magnitude
of the second signal to the sum of the magnitude of the first signal
and the magnitude of the second signal is proportional to the time of
flight of the one or more detected photons. The processor
determines a surface reflectance of the object where the light pulse
has been reflected based on the first signal and the second signal pair
and may generate a grayscale image. An imaging unit and a method

to generate a greyscale image are provided.
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[5] B B 15 B 0 AR R B BT /R 4R R E B A S e BE O B I e
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(0018 A FrAME “F—" -~ “F£" FREMRMAEFHE
BENAGFNES > HREHEEE > GRIFTMHZEL B EF
R R (H40 > 22y ~ KRRy ~ BEEAYE ) - b £
W {18 B¢ B 2% {18 [&] 5 0T (58 A3 AR 5] 89 225 4R 5% K 15 (CH A A [E 508 U
HITHREEY ERF ~ o ~ PR ~ &S -~ BEIoc s - A > B
FlERER THSRHBGREAESNmIGER © iR A AEaEE
TE T B BE T By RS 25 4 B B 28 R A 6 A BT E e 1 2 A (R HY B
B il E R R0y B R /E A E AR SR 8 B R M 5 Y
— Ee R 5 M B e 5 B — T = e
(0019 HFEAXH > HBEKRDE > o ERHBO “E- - Z
( beneath ) " ~ “ff - Tm|E (below)” ~ “NHBY (lower) ™
AR e Z F Cabove) ” ~ “EJ5HY Cupper) " FHFZERIMEEHMEH
mit A 8] AL [ R BT o Y — {8 e R B 55— (EoAth ) JT R ECR R
IR % - JERE - B ZRIMEEMEHEE S Tk EF Frdg R R 2o
SNEBEZEELE AR AR R - B - WREF
AL W AN o AU e R A KMo ER L T ET B 2N
Y JT 4 b B A 2 B 1m) B A oAt oo R e B "2 BT - HIL 0 FHEE
A THEH" JEa EFE T WA A - fradEE ] B HE
L E = (et® 90 FEEqE At B ) > H A SCFT R 22 I AH 14 16 200 58
ieF R M T 2 1T AR R o
[0020] [RIESEINERE  TRIACFTAMARE (BERITAE
BEHE) NWeEEBEATERBEE TN - A B #EEHE
BI12F - 93 HEEHHE)
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112-03-01
HEEMEE - EEEE > HE (PO M P2 REH
ng ) EWERE B AR LAEHBRWE E T X a2 E

=z HBEIFEANHHEER  SRINEKGEREE BAEFHREEL
BB IEXHERE ©

[0021] A ATAARE “HB4" FHRANGSEEERE A
AT RE RV ERAS ~ BIEE AI/ECHE S BV B4 & o BT ZLER S O] F i Bk
BB RS - BRI/ © 55 % - H A LA (E o & 31 /7 & F Ay
FREE “HEES™ o] B0 a0 DAE B 4H & 7 =08 F5 01 40 1 42 & 1% &
&~ AREFLER AR - INERERE AR/ HEFHR TENX(LE
B& 22 ST HY$E S AV BT AR - Py 005 4H o] 1L (5] 3t B B 0% 3t e i 2B
P& 24 0 FTILE R AR RE R R &R — &8y » Bl (BRI )
MBS R (integrated circuit » IC) + Z 454k 5 B ( system on-chip
SoC) % -

[0022] B Juprig XAy 3D it B A 268 - Bk - &R
TOF 1Y 3D B {8 £ 475 0] 8t 75 22 = 1Y Dy %2 DA S R B0 & ) T 1F - 75 &6
AHEE AR R T ORAVEE N TI/E > HEE AKNBERTEL
i IR A N BRI 2 B PR AR fE M BB AR &Y — RV BB B N #E 7T 3D gl &
R EANEER o RIE - TOF ZR& 5 H A T 2270 41 i ff iR 41 i
R By FHREAERERNS e ~&a 8/ - TOF BUHES Al gE 2
FEAARNEZRT (=R 7HCOK (um)) VEHFEE - &
LEZRERS N BRI E -

[0023] Tr@kGEFLEEEHSELEREAR - LB E L
N FEEEY Y 88 52 B 2 [ 58 & 57 B UC Ao G $ 1 3 e M
AASHEREE - EFZESR2FWR - e 2R R EZEE
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112:03-01
FERVIER S (Pl EEFHT ) S AHERVENE - ot i
Rl 15 R B W A AR B = A 73 P RCRI 85 DA B W R B 0 1 i {58
LA BEGEATOHEFEEGHEERS ZEHFHEECT R E
(tablet) FuJfEAEET -

[0024]  SL J57A5[ AFE#EZ #14: (distance ambiguity ) » ifi B 47
RESRGYER - HA 3D FEME - SL HATEEZE RS E
EENZEZER A ELGY R EEMEEMIFE - I - SL
REGEEMRFEEASMBENMENE RGNS - Rt - B
SRS TEAEEREE FHR P AVEEAERY RN Z G
ROANES -

[0025]  BA DL R4 R #Y 3D g HEL - AN SCAT 8 88 7Y — 28 8 i
REEHAEMNEE T PRER UEZEAETFEELE
WKL) R 3D B &HH - MBAHBEN —EEFHAIEY 2D &
BRI 25 11 B2 $9 AE 3D 2% 8B B HIY ] 101 1) B8 5 e Y [5) B - |] A1 ] AL
OB B I i A B 24 2D 414k ES (red, green, blue » RGB) {5 #1
3D REHEEMNE - EXE - B8 DT &l o] S E K 7T 7L E B
MERARERENCR R 2D RGB UM s A G/ e FEE
B A EBEMESAESHRSEHEE By Memm ey —2 - DIT
FiT & LY B S W] LB S F0 RGB JURISS Y E Bl A JER TP g & F
%~ PiREMS UE FEAREBNK) RGBS ETEE
oo PRI METRRE o AP EE TR E R DA T 2 By A
A FLEE 4t RGB R HIss Y E B - MV 2KER - MRIBA AT ga iy — &
Bt - 5] 5 A 2D BOREs BLE SEOLR (AN EE R ) BVRF A
2H & AR AT B S B G HY 3D RN & A0 ER B O I U5 0% - PB4

HI4E - 293 E(HIHHE)
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el E (EARR ) (i) 2D e (RGB) RUANES B E] 76 &F &
o HAEHIE BED (R) Ot~ & (G) SEEE (B) HEH -
EEEABECIHESHES IR - (i) 1 B E A AT LI
(Infrared » IR) #IEJE 250y 2D RGB ¥ & F M €5 © (iii) #1450
4% ( Near Infrared » NIR ) & EL 2D IR B H[&5 ; (iv) NIR 5 5 B
2D NIR ECHI25 5 (v) NIR & & Bl 2D RGB &5 (-~ BAH IR # 1k
JEStes ) (vi) NIR 4B 2D RGB R HIgs (-~ B A NIR -8
Jtes ) (vii) 2D RGB-IR ORI 25 81 5] 7, 85 S B¢ NIR & & 5 ( viii )
2D 414k H (red, green, blue, white - RGBW ) Eia] & 2 &f 5 NIR
BN FEF -

[0026] 7 3D FFERIEHIRT - BEFCH S 4G TN iREmE
B U RCAI S 2K TAELAERE 3D WEE 4 — S & e 9 o - iy 2t 58
wHYE R RS A/NE L um o R4 - I iz e AT B R - REEAR
BASH B — ' O Y & BN 2 Ay i B
( analog-to-digital converter > ADC) B 57 28 SE g T8 o)) 3R 1] g
&I 4R 3D BB Z 4 1Y = fir g A 152 IRORT 65 BT 78 /Y B2 BR Dy 2% - [y
MR EE /N IR DA R ARE A P 5 88 £ REAHY 3D pli G4l
HRERENAGRARL > JHEBEcRNEEE0EE FK
ZRIREES -

[0027] & —2LEHEHF » KA &E F M= AR E R
f o P = 0 BN B A 1 2 A A — A R BOHT 25 (line sensor) »
{55 FA &5 59 SR TR #E (T 3D A& - 5T 7 45 T T2 A
0 2% AT T2 AR 2K AL Im) o AR B A S FE R B — {1 e B Y s 15 RN
A AR K EREZAME AT M - 18T

E15H » 93 H(EEHRHE)
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B BEMAHRIE - £IEFE 2D (RGB ¥ B JE RGB) Hi (G
N 3D ERNFHEEXNFAIEHAMEENEGEES — BT ie &
BEHAFHNE—FEEZR - AN EERFHEESXF > 26O
HH) ADC By SR R ot (& | rhE) - fEiEE
R E RS HEF R ADC Byt H (568 & 52 & BOH 25 K118 B

MR IE BTV S R ) TR R I S By D AR AR o BRIE I A
A {EE RS — T T A M & o 18 i {5 R & A B LR
DIE BN R
[0028) 41 bFApil - fE— S E I+ > B\ @IS0 H T 7]
PN ER 525 #E 7T H11T 2D RGB ¥ bl 8 DLKCH o] 588 B 17 18
AEAT 3D FEER G - [ — AR E TRy S AR ] Eid R E) 2
BHVZERIMBEAR - L EER > BT 4040 (NIR) EHHLEL -
RIS 3D JE R By o] 5285 89 v] B AL Pres FH P IR BB HY 22 & - A7 2200 JBOH 23
£0] RYEEE T E FRCRUELE NIR X T E TS > 1M
IRV FEREAR - FE—(EE A+ - W2 & B2 o] F &5
Fi 2D O s DLR MR (R R =0 TR 2K #E 77 2D Bl % - 280 » ¥ 7% 3D
R o B ES AT AL R BB R N LR M T E B iR R 5O
™ DU B =0 T (F - DA 28 268 4100 1 58 2R 5% O 2K (2 2 o] LR Y R AN
BEEH - a0 - R RGB EUHIE5 — LR FHAY IR B 10 )8 % &5
HE T E A% > AL NIR EHBR R ol EETRE
Je Al o
[0029] 4 > ABBHFEHABTZFTOHTEALE_ME (PPD) {E
B W RS % & fof B 2 28 ( time-to-charge converter » TCC ) LLiE E

TOF > B 4l i ] 21 &6 o B A S5 Y R IB B B T R i (E B A B 2K B

E16H » 3 93 H(EHRHE)
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=2 P HY Z{E AR 4T SPAD HY gy tH 2K #24] - EIREBE S FF » SPAD 7]
FIRE T A& (EPIKER » KEARME 37 89 ) T3
Bl gEtE S - IKFEEEEBE TR ENHmENERE - HIL > £4
ZEAH > EE W (E S F 2 (H SPAD £ 400 TH T 2 05 B R bR A ¢4
g3 s (Pl E & LB @R ) PDD &R 4 # 4% (b DARC 8%
TOF- H It > MRIBABEN A RN EN 2 RIFEEH TEM ALK TLR
BEHVE B R (Bl CEEHIZKER ) - ROBE - R - ATFHIRA
BMIBREAEE) "AEHEBRMBNENEHE - £ —EBF U+ -
RBEBABEZENETINENEN 2480 BH 52 100 T 85 #r (100
kLux) WS RBELHIGIKE - E—EFHEHF - BEFRNERERN
SN EEEZMEE L 1:1 4 SPAD/PPD L3R it o ff — ik
Fhi Bl F > SPAD g B (R HEZEERE » I H o] LT R L& -
fix e (avalanche photodiode » APD ) fE= A -

[0030] 1 @ RREBEAXHBEETEAKGZ4% 15 s ERH
LEEWECE - 24 15 fJaEFEREGESE 17 KEGEHE 17 BEER
M AT 10 HEAm HaSHEE S E 7 19 31 - 248 15 & 1]
BEMCE E M EA 19 BB R E A 20 DLUEEF 61 0 17¢ BB 1
HI1ITHEENEGREREENNE - —SLE A+ B A% 15
A EEEEMEBERER (IC) HEARF - (FRHE —2EFE > HH
17~ 19 A1 20 eV E—FE AL BB &SR FEIR - SLIERESE 20
aEFESZN—FHELERSR > HEMESELE 19 o] 8 iE% (HE
fe A e BANYEE 1 Fr YR AH A £ 38 DL K BT 7008 4H 2 40 10T 4% B AE B¢
BN —AHEHERER PEEEZ MBS R - — 094 67 B A 5 70 i
B HARIME » AR A IREEHEMEE -
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1120301
[0031]  Z4 15 o] AR IB A A48 8 1 1M #t ¥ 2D WA % 1E
13D WA IE HEC BN R MR RETEE - 28 15 1] K] E
FCECHE T TUHY © Z 4 15 By o] 8 =0 AR A HY — £5F B W] AR K R b
HOREME FastF > i (BEARR) BHEE - FH - FE2T
B~ EAERE (UE) “FARER - Bz iHERE - R EAERECE
FHRIERS - ETHEF 8 - 25 B 28 ( Machine-to-Machine >
M2M) EEHEE T ~ E#HEE 5 (Virtual Reality » VR) 52 fgeiiE 4
BBRANESE - S—HH 24 1509 ETHEARAN—LE 6 A/
R T E PRy B S - B U L - R SR &
i~ TS A VR 8l - (E P 2 B 5 B AIay I AR 1 ( 22
PIARER > ARNERENRSERERE) F - AXFTEER 3D ki)
FElHTRTZIEM - Bl4n (EARR ) REER (Hli0eX{EE
FEMAAABCREE S KRR THER S ) - A mm
ML ER - WE A E M N2EM -
[0032] fEAFria@ay— g+ - pEEE 17 o aEEE
oA (BORIREH ) 22 M2 G EHI 28 BT 24 - {2 R4 22
FHYSEIR O] R 4L A0 &R (IR ) B & - B0 ( B B 2eai ) T 4L 9M 4% ( NIR )
T B K 4L 747 ( Short Wave Infrared » SWIR ) 25 &F > DL{iH B2 0F
AR o EHAME RGN T > SEFE A Bl BOvE S o B EH &5 E
UL 24 "] ELFRANE 2 B AT g R Y 25 3R PR A AT B e B RS
(0033 f—EEMA S > EEESEH 19 0 & £ E SR
( central processing unit » CPU ) » 1] 5 i F A% B B 58 o 4 0 7
MrE “REET M “CPU” m g iashEf] - A0 - JEHEME - FE
CPUHYE R EfH 7o B PR a5 fA 4H 19 o] & A (E o KA AV Ay B B 25 -
FISE - £ 93 E(HHHIE)
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112-03-01
fran (HARF ) Edl e ~ Bfrii ok 2 &5 ( Digital Signal
Processor *DSP ) ~[E ¥ iz ¥ B 1 ( Graphics Processing Unit GPU ) ~
N EFERHHEHBERE (Application Specific Integrated Circuit >
ASIC) M asS - £ —(EHEMGF > mEH S HEAEA/EH 19 TTaE
2 — &l CPU » Tt % §t —(E CPU uJ £ 77 B =\ Jen HER 55 o TAF o
B ESTEAE 19 Wi BENIRIBE R EfE S B AW (Instruction Set
Architecture » ISA) (140 ({HAFRKY ) - x86 5 S BB (32 fLhk
KB 64 L ARLA ) ~ PowerPC® ISA ~ B B A B §5 7 7K & SR8y Tl s
I 25 ( Microprocessor without Interlocked Pipeline Stages » MIPS )
RSB A BB SR KGRy B a3 15 S BRI
N BEREE S £ 8IS (Reduced Instruction Set Computer » RISC)
ISA) KRMITIESWREER - £—HEROF > mEIHEE 19
o bR CPU TR LN E R A UIRERY R G & R (SoC) -

[0034] FE—LLFHEI+ - LB ELA 20 o BB REEEIE
H#8 ( Dynamic Random Access Memory » DRAM) ( ##0 ({HFFR
By ) [F20 g RefE 7 HUZC fE 88 ( Synchronous DRAM » SDRAM))
2 E 7Y DRAM By =4t #E £ ( Three-Dimensional Stack » 3DS) Z 18
Aa el (Pl (AR ) S M E LB A8 ( High Bandwidth Memory >
HBM) HEAHECE SR AE T /7 #8 ( Hybrid Memory Cube - HMC)
LA ) - AEHME RO - B 20 1] & & 58 56 B 45

( Solid-State Drive » SSD ) ~ JE 3DS DRAM & &H B T fa] E filr £ 7>
FHEBEHFF RS G0 (EARR ) 5B F GRS (Static
Random Access Memory * SRAM ) -~ fH % [ #% % O! =€ B &

( Phase-Change Random Access Memory * PRAM 5, PCRAM ) - &

19 » 3 93 H(EHRHE)
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112-03-01
FH =t 7 B 2 1B #& ( Resistive Random Access Memory ° RRAM

¢ ReRAM ) - EEEE%FEINEE S ( Conductive-Bridging
RAM > CBRAM ) ~ Wi M FE & F B ZL 1B f2 ( Magnetic RAM » MRAM )

CHEE R EM R FHE E AR ( Spin-Transfer Torque
MRAM > STT-MRAM ) -
[0035] 2 @ RIBA X g fE ZREAVE 1 THIKEG R 1S
R BIMERIERCE - 280 15 TR EGEYRE (FIaYife 26 ) By &
B ERECFEE RN COn Z8h) > iy ] HhEBNYRNE SR
(Rmt) WHIVIRE » 288 1S Al R E (FERMESH) B2 EIH
A {55 9 BE {f Ak &7 Y B # TOF Rplifgss o AL —EFE R f 5 > =i 58 Ak
ARV 26 E - AL —HERAIS > aJhEHEEHEE 19 &R
e 22 B RO 28 BT 24 BEULAY I il B 2 E g B /R FE R R - L 55

—EHH T ThEERNEEE T 24 e BRE/RE RN - £ — 5
BHep o REE A M EE SRS 19 FF 3D (EHE T Ee—
oy DIEZER IS VR E RPN 3D 2B X LKA EA
VIRGHY 3D G E B AL R4 15 FETH RS —ER (B
TEMIER) B —8 7 o MRIB\ALATEEE L EHY 3D Rl th o] | it
HtBEyEER - AN EE L{EMA 55 3D Y% -
(00361 frlE 2 # - X @l Rty R % 15 BIRTERAY/KSFEJ5 0| » Y
BUEEE R (EEE B EE) > I 5 Z g gl G a8
26 YEERR T A R HE R 15 (o WM E - 154 22 B¢
EIAOAESH 24 BYSCEN AT AT RS Z @l o AT E A e B2 IRV AR E B A
SCHT R Ay R - Al H S 5 B RS 6 R A A SO AT 8 BR R AY
HiE A -
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[0037] sz @B (EORIR) HB4H 22 W W& BE P fE AL 2R
(field of view » FOV) 28 1 29 N B & #188 26 » HE21HE 28
29 B E A BR AT PR A 30 A0 31 fMHBAE - EE R T AN EYE 26
AEAT B 1 A Y PR B B2 0E B Y BE AT BE 1K 30 A0 31 T A S 22 EE
WERKEYBRERTEIEREE  A—FEERAF - StEEy
TR AT Ry S ST PR B 34 R ME A PERIAY B B R 33 1 8 AT i 8
34 FERI T K E TR 33V E B BT 35 £ X-Y
JilE ERE S YIRS 26 AYRE T RE o BhiR i AL iR G Y e
MR IR - WS FE 4 FFdamil o g B2 4EE 35
A R R ERA R B/ RE B H A K R E B A 33 BIEHN R E
FRY)EE 26 B9FRE FOVE BT B B LT o (£ 2 T
WRHVER OIS LS ENOR HREEES 35 - A 0 1 KR
JLEALE 35 BEEAMLME G EFERE - YR 26 TRELE
B E > KEOLR 33 VR A ETREUERKEZ LEEER 35 %
ER R o Nith - fEBERIE T AEBK E R LR E 35 E
FEOL R IR AT YR8 26 WY R T b Ay B B AE & /BT B -
[0038] 7 —2EE ] o He I ( R AR )33 Wl B iR A8 35 &Y -
B3 O] R HY 2 Y¢ % ( Light Emitting Diode » LED) » NIR
BH - BRI A ROCETHEERNIE (flw > g BEEs
AY4H & ) ~ BUE R H B By & BT e TR - BT 33 T B EAL R 1S
RN — @ ES - Bl e X-Y Jm B - E58 33 05
X-Y W[ EHRHY (R PIZKER - BTG PESI S 34) 0 DU 3D ¥)A8 26
MATEE R - AE—(EEROI > JRSET REE FSkEEE - K
E 8 AR 33 A AL A AT AR (Ront ) 4T F] 3D 158 26
21T+ #£ 93 F(HHIRIIE)
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HRE L EEFRH o A efmiE= - £ —SEFMH+ > KR
520 22 oA FEREEE 2 B AT 4g o BV R B 1M B R 1 R BT o BY G (4 £ B
DHY LA -

[0039] fElE 2 FronEGI 4 » RE Y 26 VB E K 5 aYt
o] o FE AT BE DA K RE 4R fE R BV R SRR 1K 36 ~ 37 ~ 38 FI 39 1T o F
B ol R ECEE B AR 33 BRI FIEYEE 26 WRE K
BECHYIRE 26 WRHERSN T - IR EFE B 2F (MUK
4 > MR EHEYER ) {F R E &S 0E A EE 448~ & T 1 K
EEHNSRAEME » Briiée A EWER BEREEE RN
FA SR E RS - B L AT A S SR B 0] A [E]
PRE 2 RAREREE - HE] AN E 2 g iy IRER fF it R E -

[0040] 7E#HESS YR8 26 BEULAY YL o] 41 8 22 (% BUNI 253 BE T 24
HIUWENEREE M BFEF 2D EEMI L2 —FHNZEEE L -
WEFKE s HEEE 35 WWENRELE 44 0] R EFRF - HE/E
BREECHA B R 26 UL B L EF R 42 FHy—{F
NEZHEEZRE FWEEERZECHE - HE 2 RREg B GF
Y AE RS MR R B R AR 44 /M > vl BULE B E 44 EET
Al A S B ARG - BEE R 42 g nlERE 2 Ry
3x3 ZEEMA] - AMERRE  HANEZEFI A2 HETHEEE 2
HEHBEMEER - EEMS] 42 0] % RGB FEEMY] > Hp AHER
AR EANFE B - £ —EEHAIF > FEMES] 42 0] B{E
il 2D FUHlEs - Bl ((EARFY ) BA IR Bk JE %251 2D RGB
BOAlEs ~ 2D IR FOHlEs ~ 2D NIR FOHlgs » 2D RGBW FUHlgs ~ 2D
RGB-IR B HIES - 248 15 Al EHMEREBEZEMS] 42 KEYE 26

EE22F v 3 93 H(EFHIRHE)
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(ALY S S ) 1T 2D RGB Rk G LR EH Y 26
HEIT3IDE (BREENE) -
[0041] FHZFMF] 42 B F B HUL AT ¢ F 88 ok B FE 09 & &R 9%
Frat B E RN EEZREHEE T 46 EHEUEEYE 26
HI3D FE G - A—EEHYF - EERHEEIC 46 0fEH=AH
MEKETFEENE - Br2RE 4 mili—mlENRE EEK
HEIT 46 B EERNEREZMEY] 42 fVEREFEYER -
[0042] FREEES 19 oI fZEdl e R4 22 M G EUHIZS BT 24 1Y
PEE o BAIKER > R4 15 ] EAEXHERM (Rort) » AritiE R
B B o] A R A PRI DAGE 2D R U] 2 3D plig i =L - 20 R
(EFH A E AR EEE 2D i E > Rl e 19 TR E =&
BOH g5 BT 24 > (HE[ABUEERES 220 52K B 2D B bl
HEBEEX - FS—Jm > WREHEEAEAXFHMAERZE 3D LeE
= AR RS 19 o] BB fE 4l 22 F0 24 Wi & - HEEHIZKER - R IR
AR pt 43 MEE = HIH] (LA T E SR ) > RIEHEE 19
ot EREME T 46 FAVEE (RST) AFEAYZEfr Ay (L LA
HEMEENXT R EHERGES - REREHE T 46 FRE R
s BERTTHEMS 19 BFEALER 20 - EHEES 19 B0 /L
24 15 R m (Rondh) FEREREEFEERERN 2D 255 3D
o8 o IR ES 19 0] DLRRAS s E A8 4 A2 =0 » DUE i A S A P[]
SRR - F Rl —EENEA RES 19 JEFEHRANE
MR EEES 19 BV EE Ay — sl 2 50 Ay o] A2 (L iE gE B e & S - 1
— T f 4 - FLERE 20 Al EENE - BRI/ FEE E 4
Ko DR 19 AR REEEE 198 -

EE23E » 3 93 H(EHRHE)
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1120301
[0043] 3 4R IRIE AR ST HE FE £ REAY T LRI 1T 3D 2R A
EHRBIMEE PRV R AL E S50 o B 3 AT Ry F R (E 0 &
15 P HY (R 5 4H B0 E A B AR SR TR RV A S AT - KR BT
B 20 R (R E R S R G T R AT EZ R 6] - MR 0 4
FoTHFa B S ERIITEREER
[0044]  frfE 3 o » fE#R1F 52 0R » &4 15 (EEBARR - K
g5 19) AIEA IR (HIAERELE 22) Limf 4 3D e (#
YOME 2 FHYYIHEE 26 ) AT —4E (one-dimensional » 1D) EhfF i e
R B IR ey — & @A AR 25 19 KECE LA 22
LLZF T AL 3D PIRe 26 HYRME FF&HN — RV E - {E#R{E 54
B R ISP EREHEE T 46 T EEZ G RO G (#la 2D =
RG] 42) PRy —1TE R - L BREBCHE 42 0] B A FEYIEL 2D [ 51
M EBETHNZHEER  MEEN —TEREG FE L
f Rl i 1t 4R BY B 4R (epipolar line ) (f£#:(F 52 i ) - DL N 2 IR [E
4 HE {5 5 i 5% e JE IR By S B2 B A - A HR(E 56 i - W B EE 19
HREHICES RGBT 46 IEATL —TE R THIHIEE R 2K
A G—EOCES - JEEE - PIa0 - 20 51 1 08 5 B B S 5 7Y O 4
W B EE 44 BT I8 20 F 2 A4 = 3= F Al 0] 48 73 B (]
BRI N —HERKFMIER A R T EY ) - EH —HH]
REJ& » HIAE 2D FER MY 42 b Hy 5 2 3R e U B 1 WA (1 25 2
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