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An optical touch system is disclosed to identify the location of
an operating object in a three dimensional space. The system includes
a first camera, a second camera and a processing unit. The first camera
and the second camera obtains a first two dimensional data and a

second two dimensional data from the three dimensional space
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respectively, and the processing unit identifies the location of the
operating object by using the data. In detail, the processing unit
executes a processing mechanism described as following to calculate
the location. First, a three dimensional coordination is established by
using the two dimensional data. Second, each of the gradient variation
in the two dimensional data is applied to identify the location of the
operating object. Third, each of the shape information in the two
dimensional data is applied to identify the location of the operating
object. Forth, the parallax pitch of the operating objects in the two
dimensional data is applied to identify the actual location of the

operating object in the three dimensional space.
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iBJE & 106(root filter) > 7 shhw ABABIR »iBIE £ 107(part f
ilters) RIGHEMB L BB RN M H»BRE R 10T 98B I
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AREZERF G > BENRSBIES 107 A HEHER RA 108(de

formation cost) °

BEfmE KGR X 106(root filter)Fvdf4-iB7E % 107(pa
rt filters) A ERFSBRHETHE  LHAABIES 106(r
oot filter)#B| KM eyl B A RBH AN EAN2BEE |
07(part filters)E B EMBE ey N3R5 % %) o sbiF > 3L R421E4
02 ey sh R go ¥ - ﬁz%“T“f‘é?/Jé‘J%ijEZ:%%éHR%dé@ﬁ% &3
— 1B 5B % 107(part filters)€ & —18 % 4% (anchor) 84
BERERBLERAHBH LS FFEY

#ea)sE 0 Kb (anchor) )2 T # H 3k A A & H B ey
B g8k a T4 (anchor )AkiR - #HE e A A (cost) B EAK >
o FHHZXB)AE - -

scope (Py,... P,Y= Y. F,"-¢(H,p)->.d, -(dx,,dy, dx’,dy)
i=0 i=1

where  (dx,,dy,) = (x,,7,) = (2(xq,y0) +V,) (8)
B p A TARBES 106 M p,...p, KT n B HBE SR 107
R FH,p) R THEMBEHPALAAD®FRE (sub-windo
W PR EHAR AT MFPARFHR—ITIHYBRE - &
— R AREA G =EI a0 A(F v, d )& > APFRAY i
B BES  vR—E_SYHE AREATE | BFHPBE
BALE S AR ERARATFT - RIHSN%LE > £ 8
B R RETH M TH A EEORRFZS - £4,=00,0,1,1)
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RIF BN EBRARR Sy Fo T2 M B — T ReyiE
o

BTR ATHEARAS —EMEAHE R RIFHIEHL
BT REBTHFRR(DEATZ
scope (P,) = max score (py..., p,) (9)
FTeT R IRATHE HOG ER &y 5 B840 F) » A BFIABME 9B R
BrT{E R e B -

& ATRTAUE 0-11 BN BUARKMHBIBESEF 2
43 Y F T dm B o ARATATH > SEARIRA ABIE B 106(root filter)
Fodf 4388 8 107(part filters)ay HOG 432 &Y ST LA B 2k 3% 3 3 4%
1029 E > 2R ER(cel DARRGETRL > THFE
RUNGEES 102 BEE G E % & (pixel level) o

AR 102 B 5346 F R FUREE QAR B Y
BIERMENREERBRGOHT  ATRI 2% EFeE#%

 BEBERFCHHEBHERRANER - Bt > KEHF
AN UG PR WA 243 F » XA A (shape model ) &
Fa FHRAOBE AR FH OB ATEASE ;AR
) HOG A=A 104 A Rl 2 7% &Y 32 8948 (false alarms)# % > £ B
FAFROBERIRBIBERSYG P M E - AR (shape model)
HAFERRT TRAAR MR Z IS BT OOE M S A 48 3
R o NG A (shape model )i A% 4 B 3R o4 & Br4d 2 (pairs o
f adjacent segments, PAS): B b E 2w 5 28s Bris e (P
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AS) ey 1B A et R 32 > Bp 4 Br49 B (contour segment network, CS
N)4aF : |

B BAZK(edge) MHAREH B BRTERH LS
Z > Hib—thid 4k (edge) & ¥ &4 1 AL ST 5 BB 4 04 35 45 4k (edge
chains) - Bt » 3G SN ERT T X > A Z g BTeY
Wy sLshAe Rk o BHIRM > ko RF4R C2 ¥ 7 — BB LA F LR
Clehy¥ S RBEN > 2% %RCl gl dga C2idR LRES
FEOE FIBRBGEEMRGERTER - EHETEHA
W IEAT  HFLEEIORAKSVSERENEEEEGR
B3R REIEBEARGE 0 B — R BRI RO B o R R M RE 2
Ha o

BTR A28 4&2% 0 BRESE5 I RAMNER
&) 85 B2 (contour segments) o sbB¥ > #5 Br % 849 %45 (segments b
ridging) € & T E A & tn4¢i% 4§ (tangent-continuous) #9 & 4% >
Btg (segments bridging) =T sAH 3L 694§ i o9 F 1548 - S5 5048
B (CSN)Bp £ 248 4 18 #: 3§ 44k (edge chain links)Ae#s Rk
(contour segments)&y#| A k » B A4 Lid 428 4% 4k (edge chain 1 |
im@%ﬂ%ﬁk%éﬁ%m%%T*’ﬁ%%%ﬁﬁwmmws
egments)F| B LIPS B & 69 5 H R & 48 218 49 & (network) - B2
FLEEEIE > FI0BRABHEAEAYEETEE  AALST
Sl AEEAHEIRR

(D4 % 10 B ¥ M2 —(Rule DAF® : AR —1Bifsksk Loy
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B —EREATME 882 5 —EREeEmE -

(2) 4% 10 B ¥48 =(Rule 2)A7 : & wmBEL%(CL, C
D) BE R g BGERCl KRB TRBFELRC2HGRE -

(3) wH I0B PHRA=(Rule 7 ZHE TAHAEGHYERE
B> 4%k Cl BB TRBBE4KC2 NERKGRTME -

(4) % 10 B PR A w(Rule 4)pi : 4 s Bidiridsek C
| 18 4kek C2 9B B s € 8% 4 Cl REWATRI 24
BBk C2 B EMEEZ AT -

(5) 4w # 10 B ¥R Z(Rule b)AT>~ @ B —1B:% 44k Loy
BB RA LG OREE > RIBEL A -

(6) %% 10 B ##.2xRule 6)prr~ : 2 E—EAARBL
BEOBEG s BEASE TE44RC2HANE > B34
C2% 8 » ¥4 B4%4k 2285 5 — @44k C3 > Q&S s IR
BB 4% CIMgHR-

AL BAS— B34 TR L EEE
SR W REE(COSN) A — B4 E A ey @k 4 > mAREs
ocal features) [ #4ifi —$t:8 R 2 Moy M4 > B @ HILEME
FIRAGYAEIE AL - T BP > SR 2 R 6 SR EX & 4F A — 18 5 31 84 B4
#(PAS) = 3T R - REAKe AT A S 2 2R 4 1 By 3R 34 B 4% 2 (P
AS)4o F ¢

R Bt (PAS) P = (x,y,5.e,d) R g — B B (X, y)~ —B&
BELH s —EABRESLH e R—EARKETF d=00.0,.1,,1,,F) PR
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BEEEUE 21 BAASBFESUOEEREE - £ 11
o B A B3 BraF 8 (PAS) 14 4 4% &k (segments )i 3 1§ 4k 4k (edg
e chains)z P&y 2 4 » B 5b/5 35 B 45 20 (PAS) oT IR /R4S 2 9 18
AME o @0 BB (PAS) R 04 BIE e BB %L - 1T
FHABMOBENBOEREERBALNEE -

B 45 46545 8 (PAS) 2. 4 £ B 1435 38 DP, Q) st 3+ D(P, Q)
AAREPAS i F dp, dqzMiesia BA2E Tl F 2K 0):

D(d?,d)=o,|" -rs|+ w,,zz: D,(67,6%) +§2: llog( 27 119)| (10)
i-1 i=1

FRANDYE—BHITERBAGEBYRENLER > M
=B D, elo,z/2] B4 H g 2 M ey B (orientation) £ & =
BRART B RELR - ROIRW > —@RAEFHFIETES
Fupayrd  BTHEIZA(OKRERXEATH LKA
1) AR s R PASZ B £ B K ¢

Dd’,d*)=o,|r” ~r!|+o,[D, 67 -67)- D, (67 - 09)]+ Y flog( 17 /1) (11)
i=1

AFRNADF » #—FFH R THMEPASHMUZMetaHRG £
% o

B sk AT PHBAR A2 T 243 89 AR R (shape model)
BPRAEBFALR —ERARGHE > Hl ik Ein 1020 A L rr
A PASHBEERANRRAIREH F > BB EEE PAS
HFORE L — 1845 E (code book)C={:} - i£{8#%5 Z (code book)
e THRXT{ 1 PASHHETF » mv AHED, 9454 2 M (voti
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ng space) o HF—E#&% 4 = (voting space)# & — B =% ay
Ml EP R ESEBAME S —BREEEHEBFHA N -HF—AP
AS gnEebdr 54T A2y PAS £ZEHREH /> T3
FRX(12)p5T
y:T ={1,|D(d.1,) <7} (12)
MiXGT e E R b PASFosdide Xy £ A MAR » 2R AME
AAE 0w TR X AHH
e-(1-D(d,t,)/7) (13)
> UMEAAEALARAIEETHESIAME > JEE LB B
MRABRAZEAGE  HBELEALAEARAZRBANEA S
ZHHEHREREREI HRAELALNAFTAZENLE
i e

[E A ERRA]
£ 1B %AVRZEZENALEELEENIEERETER -

FoB GARATRIAZIALABITEA4200 H4#TER
$38 HAATRFIXAUREZMEARBEHMEYRELE
°

FAE HARIIREZALRS U HEESETER -

¥ 58 #ABEMWI2AEAFELGNBESER

Y68 GAayaESukiEignAE -

% TE HAFVOBESEBLEEGRAR -
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AL RBIE AL AAUPHE—BEON BT
TEMLE @45

—F-HBYRE GARAREBEEMY RE—F—=
®TBREWR

—FoEBPEE GARAR BTN Y RE-—F =
HTmEIN A

—EHEEAGAUARRE 4T RERAERE 4T
@ E M HHGRR OO E

B ZEEEAGIT —RERF R BB EDHORE

HRERH OB TS
SH— AR E BT RENALE ST EH A MR
— AR

TR RBF 4T HEANEGE TR ERT O
B8 PR Y

TR UAE 4T RETRARE g TadNTaL
R PR Y AR

TR ARBMEYRAEE TR ERARE 4T &
BMPOREMIE  CRABBEHOME -

2o RFEHEEE | Bz AL XEIr A% AP REER
AR BATZ S B FRE I BAEH2 — F G4 2 B (H0G)



201426466

B Bz EE (HOBREFBRES S HASE— =
B ML R g T | B PR

P FEMNBEE 2BAEZIALAEIELASL P %y ath
BB (HOG)HE A 4 d — KiBJE X (root filter)$iis $E2R 4 BE
% (part filters)Arsa g, o

A~ho P EH B FE I BEMEZ AL XBITL 40 & T8 81E
Aui@E B (part filters)h & B A MR ZEHmA » AT
(anchor) &£ 3% A8 % (root filter)z i -

O WP FRENEEE | Bz A2 XAMrds AP RELE
ABRAPITES B FARIZB D2 —QUEP R W
ZREHORER EMSHNAERE TR ENELE =
F & F P LR -

6 P FEAEELOAMEI AL XBITA 4% P EEE
AERBSUE T aE AR E 4 TR ENTHRBE
WA AR ERERRGESBRUNE ) —BAE SHEBRRED
— SRR -

T~ PFEAEEE | Btz ALXBIrds  FRILHE
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1%

E—IHNAGE -G TETNAZE P BEN B
4%@4*?%#2%%?5&15 Ho— EMRES— T RAE R > BT P 5%
—EBSRE o RHARTMELT BEEY -

8 ¥ FRAREE THMEZALXEIEL % FREKHE

) s

EHM 2R E MIBBRNL T IRE - HH s IRk
W -
O~ PFEAEERE THEMMEZ AL X B R IZMH R
e -

EUMHZ A EREZN LT RA > B S KA —
FBEEAE o

0~ —RALXEITAS% AR B—BEWN—Z®BHEE
PP e B L5 |

— R -HBTER AARAZZLBAEETHY RF-F—=
“F|mEN

—F_HmPHA AAUAS BT RE—F =
H“IFHEW AR

—EEBEAGARMRASE S TFa T RERE g T
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B E O PFEGRR R E

£ EE B AT — RS RPRIBR L E
FRIFMB AL T FIHEH

TH—  HMASE -4 TEENESE 4P EE RS
— AL

SR FABINBEHZ—FaBERHGEA - A%
ZH B EBMHIOBRAEHBES 2 EZE——4F BTN
BGE TR BN HRLEMAED

B FARIUBRMEMZI —GHERN R A RE e

B EMy R AESE - — T RERARE T aT N
WY

TR LSRN SE ——TaiRNaARE 4T g
BT RENIE  TRZBEHHME

FTHREL PN AN~ TRETNARE % T &
B BRI R EMBENN—LRESE—-TFRMARM > #

THSBB RSB LA TZWHERT AZEEY -
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