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Assessment Method for Laparoscopic Surgical Suturing Skills
Based on a Spatiotemporal Attention Model
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Abstract: It is crucial for an objective and consistent assessment of laparoscopic suturing skills to surgical training.
However, existing automated assessment methods have the shortages in capturing long-term temporal dependencies and op-
erational details, limiting the comprehensiveness and accuracy of assessments. To address this issue, an intelligent assess-
ment framework based on spatiotemporal attention mechanism is proposed. Which adopts the TimeSformer as the backbone
network to extract more discriminative spatiotemporal features, overcoming the difficulty in capturing long-term temporal ac-
tion dependencies. Additionally, the AdaPool module is designed to adaptively aggregate video-level features, satisfying the
sensitivity assessment requirements for key operational segments. Experimental results on the LapSuture dataset demon-
strate that this method achieves an accuracy of 83.0% and an F,-score of 81.6% in the skill grading task, outperforming
traditional methods. The research results highlight the potential of attention-driven architectures in achieving robust, scalable, and
objective surgical skill assessments, providing new insights for enhancing surgical education and competency evaluation.
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P EE /N T 0.9%0 . E—BRUIW . 1) Segment Hik
A3 38 A B TR AL B R R AR R S0, T
ook PEBEM 2 3R FH; 2) Snippet K B B340 AT BE 78 4
R AT R ITAR 4 [m) Bt 39 7O A X . S BobE AR IS A
5] 3

4 A Snippets fH I Segments i ¥ 25 1 BT LL

Model Snippet Segment Ace/ % F/%
Ada-TSN 32 10 83.0 81.6
Ada-TSN 64 10 82.6 81.0
Ada-TSN 32 12 83.5 81.8
Ada-TSN 64 12 83.2 81.3

Model Snippet Segment Acc/% | Fi/%
TSN(TimeSformer) 32 10 81.3 78.9
TSN(3DCNN) 32 10 75.0 74.3

#2145 SRR T TimeSformer 1) 58 K 3 1 f8
EMFEMREESET, UE T MM 3D-CNN F iy
TimeSformer, BIA[H7EAEREH 6. 3% 1 F, 3% 4. 6 %51
BERTE . XA UE BT I S U R ) AR T A
BEAXRKET . ok EF SURKEUE 55 T i BRI H, I
IR B9 4 /) B 28 R AE 45 Hb 3D-CNN #Y Jay 3 45 41E B8 HL H)
.

HW PEAl T AdaPool BE M A RGPk, AE IR FE
TimeSformer f 8 T W 48 AN AL (15 B0 F 4 W05 901
BRME M AdaPool 4y TSN ERIA Y 1) B B1vE (Av-
eraging) » ZARUNZE 3 iR,

F3MEEREN, L5 A AdaPool Ak, A&
PEREMEIRAG TR 4T HEwRIEm T 1.7%, F 4
BARE T 2. 7%, Fy 43800 BRI IE UL AdaPool 3@ it

=

U S B0 28 b S 0 B 0 1 e ™ AR R A B 9 5
M, AEAE — A4 B HUE X E N, A SCH A Ada
TSN HEHL G 24 R 4 T Fa o 1 i PERE K P MERE U 3 e
FEEA IR,

4 HRIE

AR Ada-TSN HE 2238 13 5] A TimeSformer Fl
AdaPool i, WA TIE K G T AH M A 3 i
fERE T o T A R T T AR GE AL VE Al U5 B AE K
BHEHHAR., RERPRCIUS — &R, KK
TELAT WA 5 1 i — 20 dle itk . — 2 97 KA e |, 2
FEIZ AR 1 R AR BB A T S Ak L s
SR B2, ASCH) LAE MR el T R VEAE S 4L TR
SR . HESh TR U S R % UL Y B RE VE A 1A
RER, XMAMBHFTHET eI ARG EEE L,

L E e
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