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Abstract Peripheral neuroblastic tumors (pN'T) are common extracranial malignant solid tumors in children, and its
main prognostic evaluation is based on differentiation degree of neuroblastic tumor and mitosis-karyorrhexis index
(MKI). At present, the calculation of MKI is mainly done manually by pathologists, which is a cumbersome process
with a large workload. The computer image processing algorithm is used to identify pathological mitotic neuroblasts
(PMN) and neuroblasts (NEU) in pathological slice images, and assist pathologists in counting, which can reduce

doctors’ repetitive work and improve doctors’ work effectiveness. The mathematical morphology local minimum
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mark (H-minima) is used to modify the gradient amplitude, and the improved watershed algorithm is used to identify

and count NEU. The experimental results show that, compared with the gold standard of pathologists, the average

accuracy rate of the proposed algorithm for NEU recognition is 94. 2% , and the average over-segmentation rate is

2.79%. From the perspective of chromaticity components, the average recognition accuracy of PMN cytoplasmic

regions is 81. 66 % , and the average error rate of MKI value is 0. 031%.
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Fig. 2 YCbCr and gradient amplitude diagram. (a) Original sample image; (b) YCbhCr space image; (c) edge detection graph;

(d) gradient amplitude image
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Fig. 3 Characteristic diagram of NEU nuclear fission
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Fig. 4 Mathematical morphology reconstruction of NEU. (a) Binary image; (b) mathematical morphology reconstruction
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Fig. 5 Mathematical morphology marking and correction. (a) Mathematical morphology marking; (b) Euclidean distance

transformation; (c¢) gradient reconstruction
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Fig. 6 Effect diagrams of pNT segmentation. (a) Overlay of original images on edge of objects; (b) overlay of original images by

mark matrix
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Comparison of chromaticity characteristic components. (a) PMN; (b) interstitial space; (c) NEU; (d) Y component

comparison; (e) Cb component comparison; (f) Cr component comparison
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Fig. 8 PMN extraction. (a) Threshold classification; (b) corrosion and expansion; (¢) superimposed mark on original image
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Table 1 Results of experiment data of pNT pathological slice image segmentation
Identification by proposed algorithm Identification by doctor NEU analysis
Ce — PMN MKI
) Accuracy Over divided
image NEU PMN MKI /% NEU PMN  MKI/% error error /%
rate / % rate /%
1 525 2 0.38 503 3 0. 60 95.6 2.14 —1 0.22
2 648 15 2.31 605 16 2.64 92.9 3.43 —1 0.33
3 420 1 0.24 391 1 0.26 92.6 3.58 0 0.02
4 282 1 0.36 267 1 0.38 94.4 2.73 0 0.02
5 396 2 0.51 372 2 0.54 93.5 3.12 0 0.03
6 107 1 0.94 101 1 0.99 94.1 2.88 0 0.05
7 548 3 0.55 529 2 0.38 96. 4 1.76 1 —0.17
8 395 1 0.25 372 1 0.27 93.8 2.99 0 0.02
9 311 6 1.93 296 5 1.69 94.9 2.47 1 —0.24
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