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Stereo Matching Method using Directional Feature Vector
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Abstract : In this paper, we proposed multi-directional matching windows combined by multi-dimensional feature vector matching,
which uses not only intensity values but also multiple feature values, such as variance, first and second derivative of pixels. Multi-
dimensional feature vector matching has the advantage of compensating the drawbacks of area-based stereo matching using one
feature value, such as intensity. We define matching cost of a pixel by the minimum value among eight multi-dimensional feature
vector distances of the pixels expanded in eight directions having the interval of 45 degrees. As best stereo matches, we determine the
two points with the minimum matching cost within the disparity range. In the experiment we used aerial imagery and IKONOS
satellite imagery and obtained more accurate matching results than that of conventional matching method.

Keywords : multi-dimensional feature vector, stereo matching, IKONOS satellite imagery
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Table 1. Example of feature vector.
feature| property kernel I\fg:(: weight
fo mean 5%5 window mask 25 2
A variance 5%5 window mask 25 2
b 1st hor. der. 210 -1 -2 4 4
£ 1 1stvert. der. 21012 4 4
fi |2ndhor.der.| 1 O -1 0 1 0 -1) 2 4
£ |2ndvert.der|@ 0 -1 0 1 0 -DF| 2 4

Feature image f (reference) Feature image g (target)
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Fig. 1. Principle of feature vector matching,
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§5(q) = g,(t+k-H(sin6),s — k- H(cos )

-1 ifa>0
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Fig. 2. Proposed directional matching window.
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Fig. 3. Example of directional matching window.
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Table 2. Error analysis of pentagon image (proposed method).

AL 1 pixel o] 2 pixel o] RMSE
HEXE Ao (%) 4 (%)
7 96.7 (29/30) 96.7 (29/30) 0.89
8 92.4(73/79) 9622 (76/79) 1.44

F 3 HERE Al i LAk B4 (NCC ¥R,
Table 3. Error analysis of pentagon image (NCC method).

AAE Ipixel o] 2pixel ©)u] RMSE
a7 AEE(%) A T(%)
9% 9 89.0 (73/82) 92.7(76/82) 1.86

H 4 IKONOS @73l thet 231 24 (Ate ).
Table 4. Error analysis of IKONOS image (proposed method).

REXE o] ABE=(%) BR=(%)
4 92.6 (63/68) 100 (68/68) 0.84

FE 5. IKONOS #1744 Gl thgk eak £4 (NCC 8).
Table 5. Error analysis of IKONOS image (NCC method).

AFAE 1pixel o] 2pixel oy
5 = RMSE
= A8 (%) HE%)
9% 9 92.0(81/88) 98.9 (87/88) 091
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Fig. 4. Pentagon stereo imagery. Fig. 6. IKONOS stereo satellite imagery.

(b) Proposed MFVM method (b) Proposed MFVM method.
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Fig. 5. Disparity map of pentagon image. Fig. 7. Disparity map of IKONOS image.
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Fig. 8. RMSE variation according to the size of matching window.
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Fig. 10. Processing time variation according to the size of matching
window.
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