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Stress Measurement during Human Stand-up Motion Using Accurate Shape Knee Joint Model

The University of Tokyo = Kohei HANATANI, Hiroshi YAMAKAWA, Yuki ISHIKAWA, Qi AN,
Atsushi YAMASHITA, Hajime ASAMA

Recently, the knee osteoarthritis (OA) patients are increasing. It is important to inspect knee joint for understand the
mechanism of the knee OA. In this study, we develop a system to measure knee femur-tibia joint contact pressure distribu-
tion during standing up using knee joint model. Knee joint angle during standing up is reproduced by a robot manipulator.

Joint force during standing up is reproduced by an air cylinder. Pressure distribution of fixed knee joint model is measured.
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Fig. 1 Overview of experimental equipment.
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Fig. 2 Constructed experimental equipment.
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Fig. 3 Fabricated accurate shape knee joint model.

4. EBRHERLEE

b R ORNEBEERORBEAE (HEAE) &, SRlo
EFRCHIE Lz iR o BRI A QUERER) #EREGbYE
72277 7 % Fig. 4 \T ¥, BB oA I MEMAZ 0deg & L
TR T & D, AL B SIS T D E 5 CIERERE Y
WCHEAEZBHET 52 N TE e, BACRETIEI TN E T
O, BROBEERR4TH - 2l OITERIMEN - &5 %
s, BEEMOOBEMEE =T U xSz )io
BIEfRE2BEREDYEZS T 7 % Fig. 5 1Y, BEEI3E
EEREFER Y ICHRT A N TE .

TRIREL O [ ) 3/l ERS R % Fig. 6 (R, EAMGH T
IG5 L CE Y M EORRERS L TR A EAS A b,

120 A 73 L ILfE L S

BfE [s]
Fig. 4 Result of reproduced knee joint model angle.
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Fig. 5 Result of knee joint force reproduced by air cylinder.
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Fig. 6 Pressure istribution at 0 deg flexion under 200N load.
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