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Figure 1 Schematic diagram of the bimanual coordination assessment protocol
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Note: Figure A is a data acquisition setup for symmetrical and asymmetrical tasks. The left panel shows the symmetrical task,and the
right panel shows the asymmetrical task. Numbers 1 and 2 indicate the two Microsoft Azure Kinect cameras. Figure B is a
screenshot of the custom—developed data analysis system interface.
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Figure 2 Data processing and analysis

476



IRk A5 T IOAR LIS ST BRGSO 2R b JRORE S IRt kA v (535 XU 812 Bl =2 R ) 52

2.3 MigkiEhs

Gy WIAEIRIT BT ANGYT 4 J8J5 XF 2 20 A0 S 38 b it
TFE .
2.3 XEFRPEFREPEAGE SRR AR BUE B A AT
55 % 324 XU I Py ) 3z g RE 1 BEAT AL o %
55 2R 32 10 BT [A] I IR IR 4R B & T B iR
[T S0 7 N K ER R e 2 o g 1 == MG
PEPR DAl e 55 5 AN - AF 55 502 SN ] (move-
ment time, MT) 7 FHERE IS ] 20 TR RS I i) A v
Ak B TR - " i ] R EL (reach—to—pickup time coef-
ficient, RTP) #15% #4138 22 %4 (transport coordination,
TC). @ MT 248 ISIVETT IR 2 25 A A s (] 25 52, )2
W % A2 SRR MT(E B/ R 7 58 il VR B
12 T UG I 18] g T3 D) £ 3 B2 1 YK i o e 0 {1
B A 10% , 25 9[]S B U128 7 AR 7§
J5 B 2 A — S R IR I E) o B RS B B B Rk
0y 22 0T Ml B P45 R, A 0T o e ) A — 2
D) LA A DG A 2K 10 0 {3k 38 s 1) 4 38 B e IR A sf
SRR, SR B BN IE o Be A Rl TG, 23
VESS IR . e A% T W B ) M Rk 2 80l ST A
Q) R JUA T He A i (XA 0 F A 5% R B B iz
NBCRIATIEAG A TR A A T SRR 4G
2 Rl AR 545 A B TN, A T B Ik ) U R s
M _E JRAE A B BE PUATROR S . ) RITTA T
B R4 N TR0 220 L JBCAE 2 % B B 138 B R kA7
VA, 725 T RS 8]y 7T M Sl S i 22 fh ilf AR
SE U | 22 T A% I ) B 7R 200N 1 i e 7
Fo B Be AT 80CR 8 R . @ SR RTP X Sk i B
)20 PR AT S AL P AL, RTP S G B i B 4 o 31 &
B A 8 B W (B ) 1 18] 55 MT 19 AR, RTP i)
7 NUE A 03 [R) JTUHBC V- A 82 T B e 8 g 4 o A v
R BVE i i e e D ) A3 e o O SR T TC X5 7
W B IR HEAT AR PEAL , TC o NUT 3k 21 3 32
B s (8] 22 5 MT B8 FUAEL, TCAE #2308 XFIF
1718 B PR PR BT
232 AXSFREEPRIHIEAS SR IS XS FR 1 XUR P
P 55 %08 524 U e Ay Al B 4% 02 S Y fig
BEATIPAL o AT 55 2R 32 138 WUT ) I s 4 52 O
[6]3z 3y, — M0 3 16] Fip 3% e 61, 55— 00 3% 190 ) 37 3l
U o A PR PR DAL AL B 4R R T
iz gy ] Al T 0z 3 E] bR AT 6 )20 2R
(normalized onset synchronization coefficient, nOSc) Fll

FrufE AL 7 H B 8] 22 %X (normalized pull-to—press time

coefficient, nPTPc) . MT J2& 48§ sl VE JF 4 3] 25 o 1) Bt
(] 255 B 3 3 s BsF (i) Ay i Je U0 2 R 1 OR M
T WAL B (1) 109% , 45 o R] Ay 422 R T 1) 2 o 3
FIEE A1) 10% LA T . @ R T2 g ]
X e R -0 7 4 R S VR ORI TVEA 4% R Fiz
S 1) A DA s 2 45 45 A B[R], 4% T2 8h
I [F) 7 0 3% 78 4% T T PRA T 4 TR sl 1 I RI0OR B
@ 2K Al i T3 Bl 8] % $i i PR A7 B 3 - 3
FIRCRIEATPRAR il it T3 3 B 1] 54 DU ol 22 4
SEAFT T A B[], Jl it 328 Bl ek i) ke R il i
PATHAN RS E R RBOE B . B R nOSe X AT
S B FE AT IEAS , n0Se it T 545 E T J5 3h
I E] 22 5 MT B FE AR, nOSe {88 /N 36 78 X T JLF- [7)
WL SE , Ja sh R B R as. @ SR nPTPe X &L
F-IATHLE PSS [F S A i i) UG e B 2R 17 3
Al , nPTPe A4l it T 5 42 T35 S e {1 38 38 110 Bk i)
255 MT (W LUAE , nPTPe {E 8N B F A T4 A 3l
YRR B 1AL, AN X R D sl ot g
24 Bl )ik

K HH SPSS 25.0 Bk wh &4l A v g it e b . it
BOGERE LA B (%) | FeoR , A L3R A 56 . 31
ORI N IE & 10 &, DA (xs) Fom , L LR
SR FHC SR A ¢ 16 567, 2 8] b 43 R FH PR REAR ¢ 4656 5
TR R IES 31 LM (P, Py )37N 1
P EL 38 0 Wilcoxon 795 5 Bk A 56 , 2 [] L 42l
Mann-Whitney UKi %, P<<0.05 %R~ 5 H 51

3 &5 R

3.1 24K MT A7 Bt e Fe et
8] .RTP I TC LR

5VRITHT AL, 2 13897 5 MT A F 5 R B[]
¥/ (P<<0.05) , RTP . TC i Y938/ (P<<0.05) , K
e 28 41 72 F 56 B st 1) /0 (P<<0.05) 5 5%t B 41 L
B, R ZEAIAYT G MT ik /> (P<<0.05) , TCAEIE /N
(P<<0.05) , i Fi e mta) 22 F 5 # it [a] &2 RTPE

S TG E L (P>0.05), WLFEK3,

3.2 241y iR ETg gt ] . filfuk T8 gk
[A] .nOSc il nPTPc kL%

EBYT TR , 2 43R YT I R T2 S ]
Jii: -1z Bl A 298 /0 (P<<0.05) , nOSc .nPTPe {E 14
/N (P<0.05) 5 5 X% BEAL H A, R 41 % Fiz
SR it Tz s it R .nOSc .nPTPc {H 22 5 15 J6
GiilaEE L (P>0.05), W#3.

477



R 2026 4F 55365 2 74
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Table 2 Comparison of kinematic characteristics between two groups before and after intervention [M(P,,,P,;) ]
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JAJTET 10.87(8.83,11.18)  5.44(3.65,6.52) 5.23(3.51,5.72)  6.37(4.68,7.31)  0.15(0.06,0.22)

XA 36
! RITIE 9.08(6.33,9.95)"  4.69(2.95,4.92)" 4.65(3.11,5.29)  4.88(3.45,5.35)" 0.10(0.02,0.15)"
e 34 IRIFET 11.33(7.28,14.75)  6.02(2.97,7.07)  6.20(3.46,8.18)  6.11(4.14,6.81)  0.15(0.04,0.24)
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HSIRITAT AR, 1) P<<0.05; 5% IR 4, 2) P<0.05.
Note: compared with that before treatment, 1) P<0.05; compared with the control group, 2) P<0.05.
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Table 3 Comparison of pressing hand movement time,drawer hand movement time,

nOSc,and nPTPc between two groups before and after intervention
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ABSTRACT Objective This study investigated the effects of Tai Chi combined with upper limb rehabilitation training on bi-
manual coordination kinematic characteristics in post-stroke patients using markerless motion capture technology. Methods A total
of 84 stroke patients admitted to the Rehabilitation Hospital Affiliated to Fujian University of Traditional Chinese Medicine between
March 2022 and January 2024 were recruited. Participants were randomly assigned to a control group or a Tai Chi group via the ran-
dom number table method, with 42 cases in each group. During the study, 6 cases dropped out in the control group and 8 in the Tai
Chi group, and finally 36 cases in the control group and 34 cases in the Tai Chi group were included in the final analysis. Both
groups received routine upper limb rehabilitation training, once daily, 60 min per session, 5 days per week, for 4 consecutive weeks.
The Tai Chi group additionally received Tai Chi training, once daily, 60 min per session, 5 days per week, for 4 consecutive weeks.
Kinematic data were collected at a 30 Hz sampling rate via two Microsoft Azure Kinect depth sensors and iPi Soft Motion Capture
software based on a deep learning-powered skeleton tracking algorithm, and processed and analyzed using a custom-built data analy-
sis system. Bilateral symmetric coordination tasks were evaluated across five dimensions: total movement time (MT), right-hand
transfer time, left-hand transfer time, normalized reach-to-pickup time coefficient (RTP), and transfer coordination coefficient (TC).
Bilateral asymmetric coordination tasks were assessed from four dimensions: pressing hand movement time, drawer hand movement
time, normalized onset synchronization coefficient (nOSc), and normalized pull-to-press time coefficient (nPTPc). Results Com-
pared with pre-treatment, both groups showed significant reductions in MT and right-hand transfer time after treatment (£<0.05), as
well as significant decreases in RTP and TC values (P<0.05). In the Tai Chi group, left-hand transfer time also decreased significantly
(P<0.05). Compared with the control group, the Tai Chi group showed significant reductions in MT (P£<0.05) and TC (P<0.05) after
treatment, while no significant differences were observed in right-hand transfer time, left-hand transfer time, or RTP (P>0.05). Com-
pared with pre-treatment, both groups showed significant reductions in pressing hand movement time and drawer hand movement
time after treatment (P£<0.05), as well as significant decreases in nOSc and nPTPc values (P<0.05). However, no significant differ-
ences were found between the two groups in pressing hand movement time, drawer hand movement time, nOSc and nPTPc (P>
0.05). Conclusion Markerless motion capture technology-based observation indicates that Tai Chi combined with upper limb reha-
bilitation training can improve bimanual coordination function in post-stroke patients.
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