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Crocodilian knee locking mechanism and intralimb coordination of a hindlimb in the stance phase
during high walking

-Investigation based on the dissection of Crocodylus prosus and a physical model-
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The limb musculoskeletal anatomy and its function during walking in crocodilians have been well
studied, but the walking mechanism derived from mechanical behaviors of components within the limb
musculoskeletal systems has been less addressed. This study focuses on the knee locking mechanism
during high walking of crocodilians through dissections of a Crocodylus porosus hindlimb and a physical

model generated based on the dissected individual.

The data from the dissection suggest that the

crocodilian hindlimb musculoskeletal system has a function to maintain a stance posture by constraining
the knee joint with the tension generated by the caudofemoralis longus and ground reaction force. A
test using a physical model supported the feasibility of this knee locking function.
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Fig.1 Left hindlimb muskloskeletal system of Crocodylus
POTOSUS.
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Fig.2 The mechanism of maintaining a stance posture
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Fig.3 The “Y” shaped bifurcation formed by CFLT and
GE
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Fig.4 (A) physical model (robot), (B) schematic muscu-
loskeletal system shown on 3D model
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Table 1 Length of each element of the robot

Parts Symbols Length [mm)]
Femur I 155
Tibia & Fibula lr 151
Metatarsus 15Ys 106
CFL lo 295
CFLT ler 124
GE lg 240

Table 2 Range of motion of each joint

Joints  Symbols  Angle [deg]
Hip 0 180 +98
Knee Ok —146 + 50
Ankle 04 -0 +128
Servo Og -0 +270
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Fig.5 Comparison of postures and joint angles with deac-
tivated and activated CFL
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Fig.6 Hip joint extension with CFL traction
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