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Abstract: This study investigated the influence of the light source coherence in a laser speckle blood
imaging system on speckle contrast analysis. Therefore, a speckle image restoration scheme based on
a hybrid genetic algorithm was proposed. First, the disadvantages of using finite coherent lasers in a
laser speckle blood imaging system were analyzed and the principle of a hybrid genetic algorithm used
to restore speckle images destroyed by a finite coherent laser was explained. Then, the Contrast to

Noise Ratio (CNR) was used to measure the quality of static white disk images from two laser
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sources. Finally, to verify the effectiveness of the algorithm, it was applied to the speckle image of a
disk and the real blood flow detection scene on the back of a hand. Compared with the CNR of the
speckle images obtained by a diode laser with low coherence, the CNR of those obtained by a single
longitudinal mode laser with good coherence was 67. 2% higher. When the algorithm was applied to a
speckle image of poor quality, the CNR is improved by 57. 7%. When it was applied to the blood flow
detection scene on the back of a hand that had undergone a restoration operation, the clinical fact that
the blood perfusion index of the fingertip was 30% higher than that of the finger joint was accurately
measured. When the algorithm was applied to a laser speckle blood imaging system, the effect of the
finite coherent laser on speckle contrast analysis could be effectively eliminated, facilitating the
procurement of better blood flow images. Further popularization of this method could improve the
flexibility of laser speckle blood flow instruments in laser source selection, which has certain
application value.

Key words: laser speckle blood imaging; speckle contrast analysis; blood perfusion index; laser

coherence; hybrid genetic algorithm
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Fig. 4 Blood flow image on the back of human hand

illuminated by diode laser. The display range

used in this image is 0—130. The highest blood
perfusion index on the back of the hand is at the

tip of the finger.
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Blood flow image after processing. The rectangular is

Fig. 5
the ROL After the repair, the dynamic range of the
speckle contrast is enlarged. Correspondingly, the
blood perfusion amount is reduced. The display range

used in this image is 0—60.
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