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Binocular and Motion Stereopsis Integration Method
by Processing Stereo Image Sequences

Abstract: A binocular and motion stereopsis integration method by processing stereo image sequences is proposed.
This paper focusing describes on a formulization of the automatic detection of finding the change of spatial relationship
of cameras by calculating the fundamental matrices of binocular and motion stereo, and its usefulness is checked by

computer simulation.

This is useful to calculate highly precise 3-D reconstruction by two monocular camera robots.
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Fig.1 Concept Figure of the Proposal Technique.
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Fig. 2 Block diagram of the Proposal Technique.
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Fig. 3 Position of cubes to experiment of camera pan angle change de-

tection.
3. XEE&
31 ERAE

A DIEREFIEOHGROMFED 7=, FHEHES I 2
L—y g v &kTol-. M3 DL 5T, FHEEONARZERMN
23 DO HREEE L.

B ze oo Rk, BEEE 5.5[m] ORI —32) 1[m] DL
ROTER L F5DO PR ESLHERPLOF 27 48, RAEZEM
O b, BEEE 7[m] O HASIZ—3 50[cm] DL T RO TE &
DEF8 A, (ARZEMOLFRI T, BEHE4.5[m] ORI —il
30[cm] DL FIROTEADF 8 4, &t 43 mAFHR s L
7o Fe, S A Z I ROSIFRO B0 6[m] B
7o MR EHRE L=20[cm], T&EA 0% 10[° | & LCAEL
2 BENAEICHELE Lz, AMOBITEEE 1[m/s] &35 %,
1 [BOAEERER % 200[ms] &{RE LT, SHER~EDS T
1 7 L— 212 20[cm] § o880 Uz, TR 13 BEFR i &
L7z, ARAED AT OEf#gY A X% 2000 X 1500[#FE] & L
To. BEUR B AV RRF R KV RO TR T —
FON AT IZFE TITo =T — % 2 AV, ST 25
Bz, 20O, SR/ INIGEERER L.

ERTHIOFHET ALY AN, E—a AT LAT
IZ EFNS V& $2H L7- [9]. EFNS IEiTE—2 a v AT LA
DIEBATHO L 512, =S ERBSEEIITEBE O
REBDLZENAETHS, LOLARRDL, MIRAT LA
D X D= R LI TIZ 72 DA IE LD R T
NaEfFobnenWZ ERnho7=. 122 T, WIRAT LA T
RANSAC 72U XA [11] 28 L2, F£72, K75
DOEIZITERGEOEEER S D720, KT (3,3) ik
AYOMEMN 112725 X 912, EENS DRy D% EHE
LCHEHLE.

B 412/ FD T A T HEECRIFERO I A 7 &
ZoRT. RARZER PR DN IF RO L B O BREEDS 5[m]

Vol.2013-CVIM-186 No.21
2013/3/15

L
H cubes

frame no.5

10° 10°
frame no.0
L

4 RUFROH AT HEER T ERO I A T

Fig. 4 Position of cameras to experiment of camera pan angle change

detection.
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Fig. 5 Position of cameras to experiment of camera tilt angle change de-

tection.
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Fig. 6 The relation between the amount of change of camera pan an-

gle, and the value of the expression of relations during fundamen-

tal matrices (the amount of change pan angle: +0~+0.005[" 1,

change time: frame no.5)
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Fig. 7 The relation between the amount of change of camera pan an-

gle, and the value of the expression of relations during fundamen-

tal matrices (the amount of change pan angle: +0~+0.005[" ],

change time: frame no.5)
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Fig. 8 The relation between the amount of change of camera pan angle,

and the value of the expression of relations during fundamental

matrices (the amount of change pan angle: +0~+5[" ], change

time: frame no.5)
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Fig. 9 The relation between the amount of change of camera pan angle,

and the value of the expression of relations during fundamental

matrices (the amount of change pan angle: £0~+5[" ], change

time: frame no.5)
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and the value of the expression of relations during fundamental
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time: frame no.5)
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Fig. 11 The relation between the amount of change of camera pan angle,

and the value of the expression of relations during fundamental

matrices (the amount of change pan angle: +0~+50[" ], change

time: frame no.5)
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Fig. 12 The relation between the amount of change of camera tilt angle,

and the value of the expression of relations during fundamental

matrices (the amount of change tilt angle: +0~+5[" ], change

time: frame no.5)
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Fig. 13 The relation between the amount of change of camera tilt angle,

and the value of the expression of relations during fundamental

matrices (the amount of change tilt angle: +0~+5[" ], change

time: frame no.5)
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Fig. 14 Cube position when right camera pan angle was changed
(+10[° D).
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Fig. 15 Cube position when right camera pan angle was changed
(+201° D).
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Fig. 16 The epipolar lines of the left image feature points projected on

the right image of the binocular stereopsis (example of a failure)
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Fig. 17 The epipolar lines of the left image feature points projected on

the right image of the binocular stereopsis (example of a success)
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