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Design of Facial Paralysis Class Measurement System Using OpenCV
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Bell’s palsy is a disease that occurs primarily between ages of 15 and 60, especially in middle-aged individuals.
Although this disease gradually recovers within weeks to months, recurrence and permanent sequelae are possible.
Its causes are diverse and unclear. Appropriate treatment is unknown, threatening lives of patients with this condition.
In this study, we measured the degree of facial paralysis in a model of Bell’s palsy patients using OpenCV and the
H.B grade measurement method and classified measured values according to H.B grade classification. This enabled
prediction of the type and risk of diseases that might occur depending on the degree of facial paralysis. Additionally,
we utilized more coordinate data to confirm movement of facial muscles by region to address limitations of the
Nottingham system measurement method. We graded the level of this movement to enable intuitive confirmation and
confirmed differences between existing Nottingham system and the H.B grade. This simple system could determine
the level of paralysis in patients with Bell’s palsy and their corresponding risk level for related diseases. It enables
information on causative disease of patients with Bell’s palsy to be quickly obtained, enabling prompt treatment and
support.
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Ce = Close Eye Tightly o} A7} B, QP 4] AL A7) I3t Tgoleta
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Nottingham Scale : 97.063 %

House-Brackmann Grade : II
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Fig. 1 Output results for Nottingham System scale and House-
Brackmann grade. (a) Inserted Pictures, (b) System output
results

Nottingham Scale : 97.063 ¥
House-Brackmann Grade : II
Predict Score : ©.981

Left HBHS : II
Right HBHS : II

Nottingham Scale : 68.685 ¥

House-Brackmann Grade : III

Nottingham Scale : 24.871 ¥

House-Brackmann Grade : V

Right HBHS : III

Fig. 2 Example of displaying face landmarks for virtual models
using the OpenCV system. (a) Normal, (b) Mild facial
asymmetry, (c) Severe facial asymmetry
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Table 1 Measurement results for the Nottingham System and HBGS grade

Raise eyebrow Close eye tightly Smile .
. Nottingham  House-Brackmann
No. Side ASO to 10O from rest ASO to 10 from rest ALC to M from rest ~ Sum o
) ) Y Scale [%0] grade
[pixel] [pixel] [pixel]

Left 253 20.7 38.6 84.6

1 97.1 2
Right 28 18.2 36 82.1
Left 29.8 6.3 159 52.1

2 99.4 2
Right 24.7 9.5 17.6 51.8
Left 19.9 22.6 19.6 62.1

3 97.9 2
Right 22 18 23.4 634
Left 27.6 16.5 16.5 60.6

4 68.7 3
Right 22 10 9.6 41.6
Left 1.5 12 23 37.1

5 64.8 3
Right 45 49 14.5 24
Left 1.4 5.9 15.7 23

6 84.8 2
Right 1.9 7.4 17.8 27.1
Left 20.5 1.5 26 48.5

7 54.4 3
Right 36.5 22 30.6 89
Left 0.6 15.6 0.7 17

8 26.4 4
Right 17.4 15.6 315 64.4
Left 5 5.6 2.8 134

9 249 5
Right 1.4 17 354 53.7
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Table 2 Improved eyebrow and mouth corner muscle measurement results for each of the three points, and grade of facial muscle movement

Raise eyebrow+Close eye tightly

Smile

Grade of facial

No. Side AEyebrow to 10 [pixel] AMouth to LC [pixel] muscle movement
Point 1 Point 2 Point 3 Point 1 Point 2 Point 3 Eyebrow Mouth

Left 37.09 44.94 44.55 38.62 27.24 34.55 1 1

! Right 38.54 47.41 46.31 35.96 26.36 31.80 1 1
Left 28.31 33.57 35.80 15.93 18.83 15.87 3 3

2 Right 31.80 36.14 35.10 14.86 17.58 14.54 3 4
Left 36.41 44.88 43.88 19.59 23.98 17.65 2 3

. Right 27.46 37.01 38.78 23.42 26.82 20.75 2 2
4 Left 37.53 38.57 37.84 16.51 16.15 17.12 2 3
Right 31.88 36.26 38.15 9.60 6.97 9.67 2 4

Left 14.23 12.89 11.80 23.60 15.35 21.58 4 3

i Right 10.90 12.54 12.50 14.55 7.41 11.54 4 4
Left 8.21 15.27 7.58 17.81 15.53 16.09 4 3

6 Right 7.88 12.70 7.43 15.70 10.83 9.78 4 4
; Left 20.53 28.37 32.68 26.43 26.30 26.36 3 2
Right 40.38 51.15 48.44 30.58 27.87 27.55 1 2

. Left 14.88 5.85 1.80 0.75 5.87 1.14 5 5
Right 41.48 46.64 43.40 31.45 28.21 30.06 1 1

9 Left 5.13 5.60 3.17 2.85 5.77 1.41 5 5
Right 27.16 31.59 28.92 35.38 33.38 35.37 3 1
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o] &3l Fig. 404 Hol= $1x]9] ot 59 Z2US &4
a9l om, 4 A= Table 204 &1 4= it Qb 5
o] FAd w2 FI} Yarele] Wzl it A=E o]&
3l et FA Yol et 55 FAIYLE 552> S
AA mde] HE 7[eo® £od Aol digt <& &
ataL 7} ZRIE Q] &=9lo gt g 7= = A3
th. E3E, Table 304 =Tt o] v H s Hl&= e



July 2023 /537

Fig. 4 Additional measurement locations for facial muscles

Table 3 Newly measured facial asymmetry scale

Eyebrow [%] Mouth [%] Total

ota

No. Point Point Point Point Point Point [%]
1 2 3 1 2 3

Ju—

962 948 962  93.1 96.8  92.1 93.5
8.0 929 980 933 933 916 903
754 825 884 836 894 851 79.5
849 940 992 581 431 565 64
766 973 944 616 483 535 625
9.0 8.1 979 82 697 607 719
508 555 675 864 944 957  68.6
359 125 42 24 20.8 3.8 33
189 17.7  11.0 8.0 17.3 4.0 7.5

O | 0 [ Q||| WD

Table 4 Comparison of measurement results between the previous
system and our system

The previous

Our system system
No. Grade of facial Facial
muscle movement  asymmetry HBGS NSoscale HBGS
Left Right  scale [%] %]
1 1 1 93.5 2 97.1 2
2 3 4 90.3 2 99.4 2
3 3 2 79.5 2 97.9 2
4 3 3 64 3 68.7 3
5 4 4 62.5 3 64.8 3
6 4 4 71.9 3 84.8 2
7 3 2 68.6 3 54.4 3
8 5 1 33 5 26.4 4
9 5 2 7.5 5 249 5
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