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Application of Binocular Vision Range Measuring in Humanoid Robots
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Abstract: To realize the idea that humanoid robots can recognize complicated targets with high accuracy and

measure the actual distance of the target, a binocular method was proposed for recognizing target and measuring

distance. Firstly, the camera calibration was realized by the checkerboard method to capture images afterwards.

Then Local Binary Pattern operator and optimized Support Vector Machine were employed to identify the target.

On the basis of recognition, Scale-invariant Feature Transform algorithm was used to match feature points and to

determine the actual distance based on the principle of triangulation. Experimental results show that this method

can reduce the designation of artificial parameters and improve the efficiency of matching features, and the

accuracy of measuring actual distance is more than 94%, satisfying real-time and high-accuracy requirements of

humanoid robots.

Keywords: humanoid robot; binocular vision; object recognition; binocular ranging; stereo matching
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Fig. 1 X-Z plane imaging of binocular stereo

HRAE =FIEARRISC R, it n] LIS 3]

Bf

Ho M2 D=X,-X, , A B A £ AT LLAE
SEARBRE SR, X, 5 X, WAE E G AL A 3
IR 1 A S i ZE R B H bR AR AE 22 4 RS AL
(AR5 I T H AL R A b (6 T ST B 2 ) )

2 BEWIRE

FEHRE R EE A RYE N TR B A N
SRR I BAR S AR 7 B 19 Sh S5, W] LA
FHT L R R i 9 T 2 A A A B P8 A A AR A8 %
BISECT. NS AT RER f, | f, FISEERE
Uy vy sINSECA R R FSFRS A T AR

7=

SCRJH B S AR bR E TR X AR LA T B E . F
X 10 W8 LA _E A [R] 77 1) #) B 258 4 RO 1 A ol
TAIBLSAR R LABE A AR 2 A FLASE R, A 1 1R I
BTG ER AR AR S S A bR 2 (B IR SC R TN

zm_Fff’ o [RT }“ o
oot o [J
o, fuv ] WEGAeL, (X, Y, Z, 1] b

ﬂﬁ$ﬁ.

— PR AR LR M (R 1E 22 A7 B AR ML PR T 45 Y
SPEATRFUE S Tk G AR T o B R
TR A IE G, DA A5 2 A AR ML IS AR 46
T 3 RE AT LR A1 45 D i B i

3 EFLBPEFHMSVMAIHEIRIRSA

PR b R T RIS Z B2
M 1717 75 | A A8 K 1 2 M A, B b AR 5 71 € %6
PR ERAR AT RO A, TR IA R 1A 3
(SO, DRLHAS SCfE T LBP 33 B IURE AR 11
SRR I A SVM ORI X 52 647 4325 0 O vk
e S BXT H AR BRAAR AT
3.1 LBPEFIRENFALIBFFE

T SEAE HSLOEAH A (52 B 23 8] F % &
B 53 F A 38, H 28 1 A o R DX . R A DX R
R IR BE IR, L& T — D484, SR )5 R LBP 35

TR UL DX SO SRR A (LBP) £
P R B 0 O K AN ZE LBP BT i e AN

LBP % F . uniform ig % AN 78 LBP & F 3 k. &
it S K B, Horh uniform @S AR LBP AR 2 fE
T /2 H R BRARTE 78 e % B e A AN A2 i 755K, IF
IERZRGE S )N

FEILLBP (4 RRAE ) 52 () B L BR AN T - i ok
BERFRE B 435 530 16x16 R /N 5 8K J5 B B4/
X3 i R AR IR S AE SR B 8 MR R K
FEAEHEAT L #, SR A B4R = A R AR R T rp
OB S P (E, I AR 3R A5 P 7 19 60 8 4 A
WEoN 1, A FRIE R 0. R, 280 1158 0] DLy A= 8
A Z3F 1 85, AT 3% DX 8k rh e 47 B R ER A LBP
(B AT AARAS 5 FE 3 R/ DS )7 181, I
AT IH — A 3 f J5 R AN I g
EIZH A 1A — AN AP AIE ] 2, B AT 75 380 A Fip A X
B S BREAE )

H s R 5k BAR AR, i 2 s



F2M TR AF OO E A AL s AR i Rz 195

HIER S i A
I |
!

Pl T4k B
!

Uniform Jig 5% A~ 725 LBP
BRSO R
v
GA itk SVM 250311 45
AR G RREA)
]

TR SVM G 3R AR )
!
iy th A2 A5 R
|

| |

HARFEA AEHARHEA

FFH R BUFRAT H AR

B2 BiRRMNEERE

Fig. 2 Flowchart of target recognition algorithm
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based on pole constraint
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Fig. 6 Determined target ball position by hough circles
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