EREYMHE $£30F F1H 22015524
30 Journal of Medical Biomechanics, Vol. 30 No.1, Feb. 2015

X E S :1004-7220(2015)01-0030-08

M EAERTZE3 5 T B3 3500 R 8
FEBANFHE

MEE O WERT, KA
(1. ERRE IRF 2B, FK 4000445 2. Mgkl K2t BEEEAR S TR2BE, %FH 471003 ;
3. iR R AR A RA R, 1 200030)

WE: BE obrebid &er PR BEkE s 5 R BT ILA IS SR AR . ik 2T AnyBody Modeling
System EXPFEESL AU AR SR S R LA A5 5 BEAT B0 UE , LAz St 8 Ge A g 5 D0 o AT A 2 ik
g WP BERAT T RS A L AR R BRI SRS I RSCA T AT W 1 B S 2 i A 0. SR P
AT VAR 22 U (5 5 S UEA 2. P B BRI RS D b R e b, 8 BROCHY Z D7 1) A ) Wi (2 35 i T XA
Y J7 1) A T WAL, TS X 7 1) N T WL S 3 i T Y R Z T [l 9 F WA 2 o B OGS XY\ Z 7 R B
P B R AT B D IS XY\ Z T [ MR R B M 1 L 0 AN A BROG T XY 7 1)
MRS A T T R B e A, ELRE R BROCT X 5 e R B R T Y R Z 51 s BEAMUIL B S L
B L JHE R AL A D07 X647 i ool 20T B LT A3, B EDL R IBEL L L B AU B9 TR B . SR i
ST B LAY AT Ay b il e A R 32 38l BT SR A R T B B R o Ryl iz S g, 2SR
BERAT I 5 A0 b 19 ol Sl e 0 o R i e B ) 3 T S A P 3 28 e e BROCG 5 TS e P AMI 1) A4
SR RN , [RI 7R H B BRiz 8l B AT L B R U120 205 A ML B — Sk L I B i JILAY L350 B R e
KSR ehal i WUERUE; SRR R s o E i B

HESHES: R318.01 XEIRER: A

DOI: 10.3871/j.1004-7220. 2015. 01. 030.

Inverse dynamics simulation on lower limb responses from
badminton athlete under impact loads

LIU Shu-zhi', HU Zhi-gang®, ZHANG Jian® (1. Institute of Physical Education, Chongging University,
Chongqing 400044, China; 2. Medical Technology and Engineering College, Henan University of Science and
Technology, Luoyang 471003, China; 3. Shanghai Gaitech Scientific Instruments Co. Ltd, Shanghai 200030,
China)

Abstract: Objective To analyze the badminton athletes’ dynamic responses in their lower limbs under impact
loads. Methods A human musculoskeletal model was established based on AnyBody Modeling System software
and verified by measuring surface electromyography (EMG). The muscle force, joint force, joint torque of lower
limbs during right Front-Court Lunge Step in badminton were studied by inverse dynamic simulation and analysis
through Vicon motion capture system and force platform. Results The musculoskeletal model was validated to
be effective by EMG. During right Front-Court Lunge Step in badminton,the force peak of the hip and ankle joint
in Z direction was larger than that in X and Y direction, and the force peak of the knee joint in X direction was lar-
ger than that in Y and Z direction. During buffer period, the hip joint in X, Y, Z direction showed adduction, ex-
tension and internal rotation torque, respectively, the knee joint in X, Y, Z direction showed abduction, flexion
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and external rotation torque, respectively, and the ankle joint in X, Y direction showed varus and plantar flexion
torque, respectively. The peak torque of the hip, knee and ankle joint in X direction was significantly larger than
that in Y and Z direction. Vastus lateralis, biceps femoris, anterior tibial and medial gastrocnemius played a larger
role against the ground reaction, while rectus femoris, semitendinosus, soleus played a relatively smaller role
against the ground reaction. Conclusions The established musculoskeletal model in the study can provide a tech-
nical platform to analyze athletes’ biomechanical properties of lower limbs under impact loads. To avoid sport inju-
ries, more attention should be paid to the effect from ground reaction force load at touchdown instant on hip, knee
and ankle joints in anteroposterior and mediolateral direction during footwork similar to Front-Court Lunge Step in
badminton, and at the same time, the strength training of vastus lateralis, biceps femoris, anterior tibial and me-
dial gastrocnemius of badminton players should not be ignored during specialized training.

Key words: Impact load; Musculoskeletal model; Dynamic response; Lower limb; Inverse dynamic simulation
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Fig.1 The musculoskeletal model posture of key phase during right Front-Court Lunge Step of athlete
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