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The aim of this study was to develop and verify gait training system for post-stroke hemiplegia
patients with step length asymmetry. Most post-stroke hemiplegic patients show gait asymmetry
and weight shifting training has been suggested as a useful method for improving the walking
ability. However, verbal cue by physical therapist may be not effective. Therefore, our weight shift
training system was designed to give a feedback to patients through precise plantar pressure and
center of pressure (COP) measurement. This weight shifting biofeedback training system is
composed of F-Scan plantar pressure measurement system and software development kit (SDK)
for Windows operating system. Two post-stroke patients with step length asymmetry were enrolled
in this study. After training for six weeks, the weight shift score and step length ratio of two all
patients were improved and approached to them of non-disabled. This system developed in this
study may improve the step length asymmetry, and therefore this system is also expected to
improve a walking ability in hemiplegic patients.
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(b)

Fig. 2 F-Scan hardware (a) Sensor receiver (b) Insole

sensor
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Fig. 4 Weight distribution (a) affected (b) unaffected

2.4 Measure & Analysis algorithm
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2.4.2 Weight shift analysis
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Fig. 5 Weight distribution of unaffected foot (a) heel off
(b) heel contact
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Trajectory : 60%

Target Trajectory : 100%
Count : 3
Average(MAX) : 93%

Fig. 6 Biofeedback visualization
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Pre-training

weight shifting, plantar pressure measure, temporospatial parameter, step length asymmetry

evaluation

1session = Evaluation (10step) Target: evaluation + 5% Training
training

2session == Evaluation (10step) Target: evaluation + 5% Training

4

Post-training
evaluation

weight shifting, plantar pressure measure, temporospatial parameter, step length asymmetry

Fig. 7 Experiment and analysis method
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Fig. 8 Weight shifting ability progress during the training

Table 1 Changes of COP position on affected lower limb
after training (mean+SD)

Case 1 Before After
Initial contact (%) 14.23£2.60 | 18.60+1.81
Opposite limb toe-oft (%) 33.21£14.79 | 38.05+17.81
Opposite limb initial contact (%) | 61.49+4.07 | 70.98+4.72
Toe-off (%) 58.14+1.58 |60.47+0.29
Case 2 Before After

Initial contact (%) 15.2843.50 | 16.16+4.56
Opposite limb toe-off (%) 58.3242.16 | 62.08+5.72
Opposite limb initial contact (%) | 57.36+1.28 | 69.04+2.20
Toe-off (%) 56.96+2.33 | 66.56+3.00

(opposite limb initial contact) & 35 31X 2] F5 X

] 7] (toe-off) Al7]o| A COP $A|7} BEF F715 o
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S o S A TH(Table 1).
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3.3 Temporospatial parameter & step asymmetry
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Table 2 Changes of temporospatial parameter on affected
lower limb after training (mean+SD)

Case 1 Before After
Cadence (steps/min) 76.38+9.32 70.91+£5.91
Walking Speed (m/s) 0.54+0.09 0.56+0.05
Step Length (m) 0.49+0.02 0.51+0.04
Single Support Time (s) 0.42+0.09 0.44+0.10
Double Support Time (s) 0.59+0.08 0.59+0.13
Case 2 Before After
Cadence (steps/min) 32.09+7.08 35.20+3.56
Walking Speed (m/s) 0.12+0.02 0.14+0.02
Step Length (m) 0.28+0.04 0.27+0.03
Single Support Time (s) 0.24+0.05 0.31+0.04
Double Support Time (s) 2.90+0.87 2.44+0.28
[ 1Before
[T] After
1.65
15 1.42
1.32
1.21
104 4=====o RHFHHH == 4= -=--1 Hi4 14 HH -
&
)
05
00
Case 1 Case 2

*: Step length ratio

Fig. 9 Changes of step length ratio after training
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SLR & 6 7+ +¢ A3 & vluds u, i
A1 2 1.32 Al A 1.21, 3R 2 = 1.65 A 1.42
2 oA BFAA 45209 ~ 1.D)ddl 717
7N =] A Th(Fig. 9).

4. Discussion
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5. Conclusion
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