5540 & 5510 3

2010 410 A LASER &

S RS AN

Vol. 40, No. 10

INFRARED October,2010

N EHS:1001-5078(2010) 10-1136-05

-ER5ESAE -

T LA B 1 I B+ R BT

XL’ R
(LSRR SHAERE, IO 5 21500632, 6 TR FF-5 R 56 CHORTHE R4 T

1 =+/
A,

0’

SRR IR, )R B 518060 )

B ERERNELARBETENARLFR RN AN EEL L HE ZWE AR, &
BB R (B AR e, 38 B R AL R B (] A 0K R R OF 8 1 1 ST DUAR B A ko B
o FIRT BB E MR AR A E DR AL 3% 2K B B R W R, A T A
ERBERTHCH R, RETETREARNNEE L, EFNEREZART,
RERARGARKETHRAREETHNERARE AU HEETFEENEHREHINERE
Wy R BT R RGN E RALE, R AR T XA RGN By SE M B, LR AR K
PR H R R N BE R v e B

KRR B SR R R R B3 I BE s A AL R B R E R

HESES TP24 MERFRIRED : A

Research on range techniques based on bifocal imaging
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2. Key Laboratory of Optoelectronic Devices and Systems of Ministry of Education and Guangdong Province , Shenzhen
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Abstract : In recent years,the monocular stereo system based on bifocal imaging is becoming an important branch of

computer vision. It has a widespread application prospect. Monocular stereo system get the depth estimation of objects

by two images,which are captured at two different focus. Based on the principle of the depth-estimation, we analyzed

the factors that influence the range accuracy and then proposed a new ranging algorithm. In the algorithm, the object

area was used instead of the image vector,which is used by traditional depth-measurement algorithm. By this way, the

process of the tedious camera demarcation was avoided. The experimental results indicate that the new algorithm not

only simplifies the depth-measurement process,but also enhances the accuracy of depth-measurement.
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Fig.1 principle of the monocular bifocal imaging system

[ 1Al I, X TS a3y i Q, Y B AY £2
FEHTf A2 f, W, T RGP TR I A 0,
Qo LIARPLARAR RS BAR , LA/INE B 1 35 B2
O IR, LB R . 1 o R Dy ES YY)
SREARHL RS, Z D) o T R R R R
S ML G /N BRI R AR BE AR, ry Ry 2353 9 AH
PR R B, IR R AR B e 16 DL EMR &=
FARAR DS IR R AR SR R R, BRARS B0 T AT R
IR BRI KU R O AR R

H B i R FIAR L = M AT 1

R =z

"L (1)

R _z=(L-f1)

r - S (2)
A1) (20(2) BT A4«

_nfilh-h) _Llh=h) (3)

nfi —nf f _:_;fz

A (3) AT DL, FEARIE £, Ff BRRE BOARIE R B
7z f1 o/ ME—HIAE
2.2 B EXEIMIERE SN

TEEA EDOBUER TN R 22 2 rp s mey ) R A 32 1) PR 2R
RZ, e b, 5 H XU R ST RS BE 2 W) 5 52 B
PHES Z W) R S R AR RS2, X I SCHR (6]
HEAT TR M. PR BUR R G e— MR R
58 A 5 AR R SR A — B 22 , 1 s f5
Bk IR 22 AR T L B A D 22 B0 IR A B HC
DR ZEEE o K 2 PR 08 I K FBE 114 52 0 AT LA AR
— 8 MBS R T BR 2R AR, 0, xR R Gt A7
JUART S TE ARG E AR 5 D/ IME TR R 1 )T
Pl 44 AL IORS B2 45 o ASCE BB L R
I BEAS BE A INR WSS AR LR e 0 5 7%

(1) B RS AR BE R G s ZAEA R AREE T
XA — EAR UG RRAF IR (5 B o Bl S5 pL
8 £ B T N SRR LA T AR E L T R
BRI K o DRI A 552 B R 3o 7 v 7 A
F AR E A Rl DR E I A , 3306 52 Bl
FERG R TR LB

(2) 8 AR T A0 2 0 I BEORS B2 79 532 i)

BT E, 4 Ar =1y — 1,k =f2]jf‘ st
(3) 43
Ar
- -[fl o _ArJ
I;
- (f1 +th krlA—rAr)
- _(f1 th krl/ir—l) (4)

A, Ar gdem A 22, BEPTR RRIA AL RS, 2 (4)
FIRIEERY 2 kry/ Ar ME—TE
YRR EE z 542 25 Ar Z 8] (AR X A2 4k ¢
ESSE
kr,

Oz _, W

(9Ar_f2 (kr, = Ar)? (5)
K, 02/ Ar FE G- T B4 K B A9 IR s AR
SR I RN, HABR N, R AR R G UR B 4y B



1138 WOt 5 ¢ sb

5 40 &

it . 02/ 9Ar = fokr,/ (kry = Ar)® AT EIRAR
G PR SR M2 Ar R . 24 Ar il
AN BLR AR R GERIUREE y PE AR e, BV BESR R i
U ry WOMEDRS 00 By, ZE X RIS D0 L AR/ Ar
22 TR R BB IR 2R A, FIrLL Ar /NI B
RZEMK XA AE R —F- 18 7 25 [ ) 4, B R
JEHRE I EIAR [0 25 Ar 5 R BUIE B, P SR T
T Hh, D ARG 1 A AR 22 Ar BN 5 7 £ A
EREMT A 5 2 UL, 2 #R AR A2 Ar il
ANo XA L PRIE DL AERR E 3 a5 AR BRI, T/ R 15
ZEPRE IR ZE B BRI BE 1R 2%

(3) FEMUAS £ BE 3R A ST A GO B, 78 FRLAR 1)
O BUS R AAE R AR T 1) b= FE 4R, I SRAE AL
FEFOB P I UG ) 2B e i sl A%, WHR 4%, Al
ry WA TE AR 22 , 30 X I B B 7 AR S
3 ETHHERNEESE

PR OUEE ST AR B o AR AR RO A S A
EUGXT, H B E S SRR B 53 2% b T 14
MRy SRS AR bR (F SE R b I
PG H L) S A, 336 50 B R w072 A B s AR ML ) '
B A A4 GRS PR _E AT RERY ) |, 75 43T 20k
7 FE PR T B B A A SR AL AR, HEER
P RORE f FEE AR 1 A Bk 81 A g ) ) RGBS 7
SEBRR R R IS A TR T T A ke
X — [l R T i o
3.1 HArEMReyFR %

AT R R, Sl & A AR AU R kA
TG AL , (H B AR 0 AN S 02E , 2R B ARiE 2

AT R T PG 10 TR AR, 2 45 000 B P 30 PT LA AS o
PRAESR G T R AR AR, XAF AR B 1 s F S s 0
BRI o AT A U A AT 450 ) T AR O T s A
PRAE IR o

W 2 frs , B E 3 BT AR LG RR Y 1f 23
[B] A R DIl M, N, AR SRR/ NERAL
PR G G5 o My, O, BREROL T, ik
ORI 0P BIRFRREAL , M, N JT AR 255053 A
My, 0, BB PR BT ARBL /N A B 5 31K
FREEI, O ER T ERBCEATAE MRS «, M, N It
BAG S My N o B2 B MO N SR Aot
il — DAl R D0 CANREHE S, 35 M, N A
TESCHI PN R M LT 8518 [RAE ST ) o MR AR
LT AR AT Be OM, = N M,", RV 1 il
P17 2 1] PAY 79 400 BT SR A 8 R A JEE AN B
MR TAS A , RIMER R AR 5 T R AR BRI AE A TG
Ko HIFIT LA A2 105G & Al 0, M, N A BT A
LA 142 18] F- 187 A BT A HEAt ) s BT 5 s R i
JDX I AR AN S AR AR IR T A2 Ak, RIVE R R
FEL X I e R S ALY i AR AR TE G o [ BE, 2
PURAEAR YT A A TR I, LT AT 5 i R R ol DX
(RN N N T A= £ A K G D Ay o

FEFH OB R e v, 3l BT Ok 9% 1fg ==
(] P 549 BT AT 00 AR — S A T A% 5 O A o ] X
Sl T BN AR LR ELCA 7 1)L IR A% i i
A%, B Ok 14 - 1 25 18] 3 B AT 9 e B B B
KA DX S T RABAR TGO AIA 2 () (AT 2
(d) [ 2(e) Birm o

NS

4Z&,
0
M: N

(a) BAH L

(a)ideal condition

=

=
=

CIN

(d) &5

(d)the image translation

(b) AT B

(b)the camera translation

WP
I 7
|_\7,___

(o) &Ik

(¢)the image rotation

\ -~

() BRPB + ekt

(e)the image moves and revolves

2 BT I ) B RS RGERE Y15 0L

Fig.2 image translation and rotation in the vertical axis direction
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this article algorithm ranging result

Tab. 1

NO 1 2 3 4 5

Actual distance/m 0.388 0.98 1.15 1.27 1.33

Calculative distance/m | 0.917 | 1.006 | 1.162 | 1.236 | 1.457

Range error/ % 4.20 2.58 1.04 2.71 9.54

SCHRT9 14> B A £, =80 mm,f, =100 mm i
TG, I 45— ZR B0 1 10 15 21 A9 2560 500 n 2 2
FTR ARG A KA I 5250 25 T 10 4y e i 22
Y30 4.8% , LHEFR 1 Mk 2 ol LA A SCH Y
B o Y AV = R N (BN R A L SR O N S 0 o=
T AR B ok B U A, AR R SRk [ 9 ]
MRS58 FE]— R EET , R IR R, TR 1R 25
N TITAR S 55 v SR FH A AR AL AR RS /N Sk (9]
25 YRR R

®2 X9 =RHE

Tab.2 literature[ 9 ] experimental data

NO 1 2 3 4 5

Actual distance/m 0.87 1.00 1.02 1.17 1.32

Calculative distance/m | 0.915 | 1.011 | 1.058 | 1.167 | 1.480

Range error/ % 5.24 1.14 3.75 1.79 12.1
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