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Abstract

Static postural control arises from continuous interaction among the visual, vestibular, and
proprioceptive sensory systems. Traditional clinical balance assessments have been limited by
examiner-dependent judgment and low sensitivity to subtle changes, while existing commercial
static posturography systems have largely relied on imported technology and foreign technical
support. This study aimed to provide a technical description of the Best Balance static force plate
system and to conduct a narrative-comparative review of its clinical applications across different
patient populations. Following a descriptive-analytical approach, the study was conducted in two
parts: first, the hardware architecture, signal-processing algorithm, and evaluation protocols of the
Best Balance system (manufactured by Ariyana Mechatronic Researchers, 2021) were examined
by administering a clinical sensory interaction balance test and a postural stability test to one
healthy adult volunteer as a proof-of-concept demonstration; second, a narrative literature search
was conducted using keywords related to posturography, center of pressure, and interactive
rehabilitation, and technical specifications of comparable commercial systems were extracted.
Data analysis involved extraction of kinematic indices from center-of-pressure time series. The
Best Balance system reliably tracked center-of-pressure displacement across different sensory
conditions, reflecting a progressive increase in postural sway consistent with reduced sensory
input availability. The postural stability test revealed directional asymmetries in voluntary center-
of-pressure control, and the system generated structured clinical reports. The Best Balance system
was introduced as a domestically developed static posturography technology with quantitative
assessment and interactive rehabilitation capabilities. Further clinical validation studies and
establishment of normative data for the Iranian population are recommended.
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. static postural control

. visual, vestibular, proprioceptive
. center of pressure

. Berg balance scale (BBS)

. Timed up and go test (TUG)

. ceiling effect

. static posturography

. Force Plate

. Anterior-Posterior (AP)

10. Medial-Lateral (ML)

11. 95% Confidence ellipse area (CEA)
12. postural sway comparison

13. Romberg quotient
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1. biofeedback
2. tremors
3. load cells
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. non-stationarity

. test-retest

. Chronic obstructive pulmonary disease (COPD)
. Multiple sclerosis (MS)

. Cerebral palsy (CP)

. Chronic ankle instability (CAI)

. Time-to-Boundary (TTB)

. power spectral density

. task-specific

0. neuroplasticity
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1. sensory organization test
2. sagittal plane

3. WBB

4. real time
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1. deep neural network
2. non-stationarity
3. weight distribution
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CTSIB Test Report - Detailed Metrics CTSIB Test Report =
Per Phase Metrics G
o OpenEyes | Closed Eyes | OpenEyes | Closed Eyes Fist Name: mahd Last Nome: shojsed  Age: 22 Helght em): 175 Weight (kg): 60 Gender: Male
Hard Plate Hard Plate Soft Plate Soft Plate

Mean Speed 0.0 0.0 0.0 0.0
Radius 0.6 04 09 08
Area 07 0.6 0.8 11
Distance 233 257 237 39.7
WEIGHT DISTRIBUTION POSTURAL LEAN BIAS

(L/R ASYMMETRY)

~
+7°

Forward Ty ap
AP Index 031 AP Index 052
AP suk026 AP st 051
Asymmetry: 20% (L>R) LM Mean: 013 LM Mean 039
Y U Incex: 032 UM index: 075
M st 023 stdinss
1547 415 490°  +115° —
Normal range: Asymmetry £10% Backward
ROMBERG QUOTIENT
\ ) e
UM Index: 107 LM Indexc 118
Increas: ed Visual Reliance Lol LR
(T T———
05 Narmal Zone 1.0 Mild Visual Dependency 1.5  High Visual Dependency 2.0
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Postural Stability Test Report

First Mome:  Last Mame: Age:  Height (em):  Weight (kg):  Gender:

U |
Sanee
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