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Introduction
- Semi-global matching (SGM) is widely used 

to compute the disparity map for stereo 
vision systems

- However, mismatching can occur frequently 
by noise and high-frequency components

- To overcome this problem, we proposed the 
preprocessing method based on Haar filter

Experiment Results (KITTI Dataset)

Proposed Method

Conclusion

Resource Gaussian Filter Propose Method

Slice LUTs 110 137

Slice Registers 180 191

BRAMs 2 1

< Table 2. Hardware Resource Usage >

- Proposed method improve the matching accuracy with reasonable hardware resource usages
- It is suitable for embedded stereo systems that require high matching accuracy
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ℎ 𝑖 𝐼(𝑥 + 𝑘, , 𝑦 + 𝑙)	

𝒉(𝒊) : Transformation function
𝑰 𝒙 + 𝒌, 𝒚 + 𝒍 : Input image

𝒌 & 𝒍 : Data point
𝑰𝒇𝒓𝒆𝒒 : Image of Frequency component

(Low-High, High-Low, High-High)

Weighting Factor Multiplication

𝐼-#./"# =	 𝐼0"1 	− 𝐼23 	− 𝐼32 + 𝐼33
𝑰𝒅𝒆𝒔𝒊𝒓𝒆𝒅 : Output image,  𝑰𝒐𝒓𝒈 : Input image
𝑰𝑳𝑯, 𝑰𝑯𝑳	𝒂𝒏𝒅	𝑰𝑯𝑯 : Images of frequency 

component multiplied by weighting factor

Input Images

2-D Haar Filter

Non-Occlusion Occlusion

MP MER AMP MER

Gaussian 104704 22.48% 111007 23.83%

Proposed 101015 21.69% 107383 23.06%

Improvement 3.52% - 3.26% -

< Table 1. Performance Comparison >

MP: Mismatching Pixels, MER: Mean Error Rate
Proposed method improve the MER of non-occlusion 

and occlusion by 3.52% and 3.26%, respectively

Pixel Calibration

< Figure 1. Results of Disparity Map >

(a) Gaussian Filter

(b) Proposed Method

(c) Comparison Result
Green color indicator : Improvement

Red color indicator : Deterioration
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