CIESC Journal, XXXX, XX(XX): 1-11 AL T2 XXXXAE 2B XX#E 26 XX | www.hgxb.com.cn

v BRI 3 i DOI: 10.11949/0438-1157.

ETREFINESERERRIESRIUERNFESH

Fik, KAHF
EARITRAEA TR SRR 2 E 0%, L 200237)

. LA R P R SURAEE R R, $R T AR A TR o ) RS 1 2 T T iR o I AL e

Tl AR SAM3 i Bh ilAn 7, R EAMYE (YOLO26m-seg) XF fREMRIEFTIL0] #] (BREKAERT 29 17 ms),
545 MR B SR OB URAIE . DAPE SRR — 28 M 22 485 f i N SUUIG &5 S B W X &, SRR UITERS S T
DUR P Dy, 117.0 wm, T XA T U0 1 24 2.99% [ T SBE SR AAK . Sy — EFMLBl Jy AR, B RS
Je KA A KA L (1.75), 18 T 5 35 VDU 37 6 4 s 2 B AR X RR N o S 3 S 28 ™ it Jo o s i 42

=R
KB LA W A RIS
FESES: TQ026.5 XERPRERD: A

XEHS: 0438-1157 (XXXX) XX-0001-11
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Abstract: To address the challenge of characterizing product habits in continuous crystallization, an apparent
kinetic analysis method based on lightweight deep learning is proposed. A vision foundation model (SAM3) was
introduced for auxiliary pre—labeling, and a lightweight network (YOLO26m-seg) was utilized for the instance
segmentation of crystal images, achieving a processing speed of approximately 17 ms per frame. Morphological
features were then extracted using image second—order moments. Using the continuous crystallization of
dicyandiamide in a Couette—Taylor crystallizer as a case study, the median particle size (D,,) under steady—state
conditions was determined to be 117.0 wm, and approximately 2.9% of suspicious agglomerates were identified
based on a dual criterion. Furthermore, a two—dimensional apparent kinetic model was established to quantify the
apparent growth rate ratio of the major to minor axes of dicyandiamide (1.75), and the asymmetrical effect of the
strong shear flow field on the mass transfer boundary layer was discussed. This study provides algorithmic support

for the quality control of continuous crystallization products.
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