Introduction of Computerized Dynamic Posturography System
The computerized dynamic posturography system (see table of materials) is the gold standard in balance assessment with Computerized Dynamic Posturography. Its major components include: computerized dynamic posturography software suite (see table of materials), dynamic dual force plate (rotate & translate), moveable visual surround with 15” LCD display (it could provide a real time display of the subject’s center of gravity shown as a cursor during the task) and illumination, overhead support bar with patient harness, computer and other parts. During dual force plates, there are five force transducers to measures three Forces (Fx, Fy, Fz) and Moments (Mx, My, Mz). It could evaluate the postural stability which based on the inverted pendulum model by tracing the interrelationship between the center of pressure and center of gravity. 
This system comprised of clinical module and research module. Clinical module consists of objective balance assessment (sensory organization test (SOT), unilateral stance (US), limits of stability (LOS), motor control test (MCT), adaption test (ADT), rhythmic weight shift (RWS), weight bearing squat (WBS) )and dynamic training protocols (sequence training, weight bearing and custom training).
1. Double click “Balance Manager system” icon, double-click “clinical module”, click “new patient” and establish patient ID, input accurate height, weight age and other information, select “sensory organization test, unilateral stance, limits of stability, motor control test and adaption test”, fix participants on support bar with safety harness, align foot correctly with force plates and face with visual surround. 
2. SOT: Inform participants: “This test includes 6 different combinations of sensory conditions. In each test, I will remind you to open or close your eyes in advance. You may experience the sway of visual surround or force plates, or both/none. Each sensory condition lasts for 20s and repeats for three times. During test, you need to keep your center of gravity stable as much as possible without moving your feet, your hands naturally hang on both sides of your body, do not touch the visual surround or safety harness. If the balance is lost, this test fails.” When participants are ready, click “Start” until each test ends automatically. SOT evaluates the ability of sensory organization and strategy to maintain postural stability through six different combinations of visual, somatosensory and vestibular interference. The movement of dual force plates and visual surround is sway-referenced, which means their movement amplitude and direction will follow the participant’s COG. For example, if participant’s COG moves forward one degree, the force plate will tilt toes-down one degree. 
3. US: Inform participants: “This test require to place your hands on the anterior superior iliac spine with eyes open/closed, take this ankle side as the support leg, fully extend your knee joint, bend the knee of your non-supporting leg by approximately 30°, and remain standing stably for 10 s. Do not touch the visual surround or safety harness. If the balance is lost, this test fails”. When participants are ready, click “Start” until each test ends automatically.
4. LOS: Turn on the display and inform participants: “Please look at the cursor in the screen, it represents your center of gravity, first, keep your COG in the central frame, when hearing ring, lean your body and shift quickly your COG into the one of eight targeted frames in the screen and remain steady for 10 seconds. In the process of shifting the COG, your body should be straight, the heel or toes should not away from the force plates, and the hip joint should not bend. When the cursor keeps stable in the central frame, click “Start” until each test ends automatically. Complete eight directional shift in random sequence.
5. MCT: Inform participants: “you will experience the unexcepted slide of the force plates, you need to restore balance through postural coordination. This test includes anterior/posterior slide with small, medium and large amplitude. Each condition repeats three times.” When participants are ready, select randomly direction and amplitude and click “Start” until each test ends automatically.
6. ADT: Inform participants: “you will experience the unexcepted rotation with toes up or down of the force plates, you need to restore balance through postural coordination. Each direction repeats five times.” When participants are ready, select randomly direction and click “Start” until each test ends automatically.
NOTE: there is a display embedded in the visual surround, A frame and cursor will be displayed on the screen. The cursor represents the position of the participant's COG. Generally speaking, when the participant's feet are aligned correctly and stand symmetrically, the cursor would be in the center of the frame. Before test, the screen is turned on, participant would know roughly the position of their COG. In the formal test, in order to simulate reality more realistically and avoid real-time feedback, we turn off the screen before the test in SOT, US, MCT and ADT. During LOS, open the screen due to the display needs to provide orientation.

