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Scene-independent Approach for Planar Surface Detection
Using Optical Flow Fields

KAzUHIKO KAWAMOTO, 1 DAISUKE YAMADA,™ ATSUSHI IMIYA,t213
REINHARD KLETTE™ and KAORU HIROTAf!

‘We propose an algorithm for the detection of planar surface regions in a video sequence from
optical flow caused by a monocular moving camera. Optical flow being a scene-independent
measurement, the flow-based algorithm can be applied to various situations, while color- and
texture-based algorithms depend on specific scenes such as roadway and indoor scenes. The
algorithm detects a planar surface region by evaluating the difference between model flow
and calculated flow. We demonstrate some results obtained by the algorithm for two real
image sequences. Furthermore, indicating the results are corrupted by random noise in the
spatio-temporal domain, we apply median filtering to the results to remove random noise.
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Fig.1 Camera motion parallel to a plane and its optical
flow.
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procedure: Ground Plane Detection
input @(z,y) for 1<z<M, 1<y<N:

the optical flow of the ground plane

& (z,y) for 1<az<M, 1<y<N:

the optical flow observed at time t
forx=1to M

fory=1to N

o Bi(ay) By [EACEN
g ey ~ L and Gy ~ 1
then output z:(z,y)

end

end

02 000O0OoDOoOoOooo
Fig.2 Matching algorithm.

< €, 1-—

‘ T <ea, ()

B4l

00000000000 0000000000
000000000000000000000000
000D000D00000000000

00000 0#(z,y) D0000000000000
0000000004 (z,y) 00000000000
000 @(z,y) D0000000000D0D000 (4)
00000000000 (n/d-n'/d) =000
0000000000000{n,d}0 {n/,d}000
000000000000000000000000
000000000000000 200000000
000000000w(z,y) 00000000000
00000000000000000000 (4)00
0000000D0000D00000000000

00 3.1 @(z,y) 00000000000D00
000004 (z,y) 000 t00000000000
000000000« (z,y) 00000000000
0000000 (40000004 (z,y) 00000
0000000000000D00000000000
0000000000000 Oa(z,y) 000000
000000000000000000000000
ooo O

000000000000000 &(z,y) 0000
00000 400000 (z,y) 00000000
0000D000D00000000000000000
000000000 @(z,y) 00000000000
0000000000000000000000000
000000000000000000000000
000000000000 &(z,y) 00000000
00000 +0000000000000 #(z,y) 0



Vol. 44 No. SIG 9(CVIM 7)

(b)
03 0000000000 (d)0DD0O0OO(M)O0OD
Fig.3 Model optical flows: (a) translational motion,

(b) circular motion.
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Fig.4 Ratio of the detected obstacle region to the whole

image plane in the planar-surface sequence:
(a) translational motion, (b) circular motion.
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Fig.5 Results for the static-object sequence (translational motion): (a) (top) ex-

ample images of the sequence, (second) the calculated optical flows, (third)
the detected planar surface region, (bottom) results after applying the spa-
(b) The ratio of the detected obstacle
regions to the whole image plane, (solid line) manually, (dashed line) by

tial and temporal median filter.

the matching algorithm, (dotted line) by applying the spatial and temporal
median filter. (c¢) The ratio of the wrong detected regions to the whole im-
age plane with changes in the thresholds €4 and ¢, (top) the planar surface
region estimated as obstacles, (bottom) obstacle regions estimated as the

planar surface.
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Fig.6 Results for the moving-object sequence (translational motion): the

configuration of the images is same as that of the images in Fig. 5.
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Fig.7 Results for the static-object sequence (circular motion): the configuration

of the images is same as that of the images in Fig. 5.
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