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Table 1. Compression results for seven test images. 

 Image (512×512) Airplane Baboon House Lake Lena Peppers Splash Average

Proposed algorithm 
PSNR (dB) 

CR (bits/pixel) 
46.403 
3.191 

46.390 
4.892 

46.374 
4.067 

46.387 
4.038 

46.384 
4.712 

46.460 
4.895 

46.464 
3.915 

46.409 
4.244 

JPEG-LS lossless 
PSNR (dB) 

CR (bits/pixel) 
∝ 

4.707 
∝ 

6.881 
∝ 

5.239 
∝ 

5.912 
∝ 

5.3632 
∝ 

5.314 
∝ 

4.568 
∝ 

5.426 
JPEG-LS near-lossless 

(δ=2) 
PSNR (dB) 

CR (bits/pixel) 
45.171 
3.012 

52.380 
6.693 

45.154 
3.932 

45.133 
4.408 

45.123 
4.895 

45.241 
5.237 

45.267 
4.872 

46.209 
4.721 

Structure conversion 
method 

PSNR (dB) 
CR (bit/pixel) 

49.438 
4.583 

49.383 
6.307 

49.377 
5.088 

49.418 
5.671 

49.338 
5.305 

49.611 
5.246 

49.579 
4.217 

49.449 
5.202 

G,B, and R respective 
compression method 

PSNR (dB) 
CR (bits/pixel) 

46.416 
3.566 

46.391 
5.078 

46.432 
3.922 

46.401 
3.909 

46.409 
4.004 

46.552 
4.056 

46.537 
3.293 

46.448 
3.975 

 Note. CR means compression rate and ∝ means infinity. 

seven standard 24-bit color test images with size 512×512. 
Table 1 illustrates the comparison results. 

Among the compression algorithms in Table 1, except the 
first compression method, namely the G, B, and R respective 
compression method, the proposed algorithm can provide the 
lowest average compression rate (bit/pixel) as well as a high 
PSNR of larger than 46.37dB. The average compression rate is 
4.24 bits/pixel in seven standard test images. Note that the 
structure conversion method in this table is realized according 
to the structure conversion method presented in [7] and JPEG-
LS (lossless) is used instead of JPEG in this method. The 
average compression rate of the proposed method has an 18% 
gain over the structure conversion method. Compared to the 
JPEG-LS near-lossless compression with δ = 2, the new 
compression method improves the compression rate by about 
15%, as well as having a larger than 1.2 dB gain of PSNR. The 
average compression rate of the proposed compression method 
is only 0.269 bits/pixel higher than that of the first method. So, 
considering the trade-off between the compression rate and the 
required buffer size, the proposed compression method is more 
suitable for our wireless endoscopy system. 

IV. Conclusions 

A low-complexity and high-efficient near-lossless image 
compression method with low memory cost suitable for a 
hardware design based on the Bayer format image has been 
proposed. The average compression rate can reach 4.24 bits/pixel 
with a PSNR larger than 46.37dB. No pixel has an error of more 
than 2 intensity levels. The experimental results show that the 
near-lossless compression method has better performance than 
JPEG-LS with δ = 2 for Bayer format images. The near-lossless 
image compression method is suitable for on-chip CFAs of a 
digital image sensor with low-power and high-image quality. It 
has been applied in our wireless endoscopy system to reduce the 

communication bandwidth and the transmitting power of the 
image data and can also be applied in other medical image fields. 
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