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ABSTRACT

Coordinated Intra-Limb Relationships and Contrel in Gait Development Via the
Angle-Angle Diagram

Lee, Kyung-Ok*(Ewha Womans University)

K. O. LEE. Coordinated Intra-Limb Relationships and Control in Gait Development Via the
Angle-Angle Diagram. Korean Journal of Sport Biomechanics, Vol. 14, No. 3, pp. 17-35, 2004. The
purpose of this study is to explain developmental process of gait via angle-angle diagram to
understand how coordinated relationships and control change with age.

Twenty four female children, from one to five years of age were the test subjects for this study,
and their results were compared to a control group consisting of twenty one adult females.

The Vicon 370 CCD camera, VCR, video timer, monitor, and audio visual mixer was utilized
to graph the gait cycle for all test subjects.

Both coordinated Intra-limb relationships, and range of motion and timing according to
quadrant were explained through the angle angle diagram.

Movement in the sagittal plane showed both coordinated relationships and control earlier than
movement in the coronal or transverse plane. In the sagittal plane, hip and knee coordinated

relationships developed first (from one year of age) Coordinated relationships in the knee and
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ankle and hip and ankle developed next, respectively. Both hip and ankle and knee and ankie
development were inhibited by the inability of children to completely perform plantar flexion
during the swing and initial double limb support phases. Children appeared to compensate for
this by extending at their hip joint more than adults during the third phase, final double limb
support. In many cases the angle angle diagram for children had a similar shape as adult’s angle
angle diagram. This shows that children can coordinate their movements at an early age.
However, the magnitudes and timing of children’s angle angle diagrams still varied greatly from
adults, even at five years of age. This indicates that even at this age, children still do not

possess full control of their movements.

KEY WORDS : COORDINATION, CONTROL, INTER-LIMB RELATIONSHIP,
GAIT DEVELOPMENT, ANGLE-ANGLE DIAGRAM.
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1) 2% - 4 - xy%7HCoupled-curved-xy increase)

2) 44 - I - xy 24 (Coupled-curved-xy decrease)

3) 2% - 34 - x57}, y 24 (Coupledcurved-x increase y decrease)

4) 4% - 34 - x T4, y $7HCoupled-curved-x decrease y increase)

5 2% - 7—“.’\‘_ % } /" (Coupled-linear-xy increase /)

6) A& - AM - xy #4 / (Coupled-linear-xy decrease /)
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7) A% - A - x $7} y24 O\, (Coupled-linear-x increase y decrease™\)

8) A% - A - x4, yE7F "\ (Coupled-linear-x decrease y increase™\)

9) HlZ2% - AA xZ7Hy £4) — (Decoupled-linear-x increase (y constant)—)

10) W24 - AA x7+4&(y 4) < (Decoupled-linear-x decrease (y constant)<)

11) w24 - JA yZ7HxEH) 1 (Decoupled-linear-y increase (x constant) 1)

12) wjd4 - A y7a(xEH) | (Decoupled-linear-y decrease (x constant) | )

13) A&H 5Z(Turning point synchronization)= T #HY 2AYo] FAd Jdigd £g3sn
A WS do 2 urE Aol
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