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Stereo matching based on urban satellite remote sensing image pair
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Abstract: To solve the problem of poor stereo matching effect owing to numerous shadows and disparity
step regions in urban satellite remote sensing images, a stereo matching algorithm suitable for urban re-
mote sensing image pairs was proposed. The matching cost function, cost aggregation method, disparity,
and optimization method used by the algorithm were investigated. First, the matching cost function was
improved and the multi-order weighted census algorithm was used to reduce the influence of noise and oth-
er factors. Subsequently, the constraints of the building edge information were added to the cost aggrega-
tion. Finally, regarding disparity refinement, the disparity map was optimized by fully considering the
characteristics of urban building morphology. The experimental results show that on the Middlebury datas-
et, the accuracy of this algorithm is 4. 54 % higher than that of the classic SGM algorithm. On the World-
View-2 stereo image pair in the urban area, the variance of the building roof elevation is 0. 71. The re-
quirements to obtain high-precision disparity maps are met based on urban satellite remote sensing images

and good conditions for urban three-dimensional reconstruction are provided.
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Fig. 1 Histogram of urban satellite remote sensing image
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Fig.2 Shadow detection result of double peak method
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Fig.4 Results of disparity correction in shadow area

Algorithm 1 Segmentation Algorithm
Input: I: source image(size WxH), P: seed point, th: threshold, Fdge: (matrix of image edge
information,size WxH)
Output: Seg(vector of segmented points)
1: base = Ip
2: Seg; = null
3: SegStack.pushback(P)
4: while sizeof(SegStack)! =0 do
5. P,,=SegStack.pop()

6: for P, in Point P;, eight neighborhood do
7 if Edge,.==True then

8 if Ipe-Tpase <th/2 then

9: Seg.pushback(FP,)

10: SegStack.pushback(FP,)

11: P..isSeg=True

12: end if

13: else

14: if Ip-Iyase <th then

15 Seg us‘hback(P)

.pushback(F,)
172 P..isSeg=True
18: end if
19: end if

20:  end for
21: end while
22: Return Seg

Algorithm 2 FlatDispMap Algorithm
Input: Seg: vector of points, Initial DispMap: Initial Disparity Map
Output: FlatDispMap

1: Num =0

2: SumofDisp = 0

3: FlatDispMap = Initial DispMap

4: for point in Seg do

if Initial DispMap(point) > 2 then

6 Num-+-

T SumofDisp += Initial DispMap(point)
8 end if

9: end for

10: AveDisp = Sumof Disp/Num
11: for point in Seg do

12:  FlatDispMap(point) =
13: end for

14: return FlatDispMap

AveDisp

K5 Skt

Fig. 5

Algorithm pseudocode
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MiddleBury dataset
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SGM Ours =Tt
Adirondack 85.1 90. 8 5.7
ArtL 85.0 87.7 2.7
Motorcycle 85.7 89.9 4.2
piano 63.4 70.2 6.8
pipes 84.4 89.0 4.6
playroom 73.7 77.9 4.2
playtable 61.2 64.4 3.2
reCycle 83.1 89.2 6.1
vintage 58.9 61.3 2.4
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