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[Abstract]

In many countries worldwide, sign language is highly valued, with some even designating it as an official language to enhance
social inclusion opportunities. However, despite these efforts, communication barriers between spoken language and sign language
persist. In this paper, we aim to address these issues by implementing a real-time sign language translation Al program using the
YOLOV7 deep learning algorithm, known for its speed and relatively high accuracy. Our goal is to translate Korean Sign
Language into Korean in real-time, thus bridging the communication gap between sign language and spoken language. We utilize
a total of 35 data categories, and the training results yield an mAP@0.5:0.95 value of 0.818. The recognition rate using the test
dataset showed an accuracy of over 80%. It is expected that the implemented real-time sign language translation Al program will

contribute to reducing the communication gap between sign language and spoken language.
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Model TestSize APt AP5"' APzt batch 1fps  batch 32 average time

YoLov7 840 51.4% 69.7% 55.9% 161 fps 2.8 ms
YOLOV7-X 640 53.1% 71.2% 57.8% 114 fps 43 ms
YOLOV7-W8é 1280 54.9% 72.6% 60.1% 84 fps 7.6 ms
YOLOV7-E6 1280 56.0% 73.5% 61.2% 56 fps 123 ms
YOLOv7-D6 1280 56.6% 74.0% 61.8% 44 fps 15.0 ms
YOLOvV7-EGE 1280 56.8% 74.4% 62.1% 36 fps 18.7 ms
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Fig. 3. Types of YOLOv7 models
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PC specification for training

(ON] Windows 10
CPU Intel(R) Core(TM) i7-10700
RAM 32GB
Graphic card NVDIA GeForce GTX 1660 SUPER
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2. 25 m2jolH Class mAP@0.5 mAP@0.5:0.95
Table 2. Training parameters giveok () 0.995 0.827
Training Parameters nieun (L) 0.997 0.848
Class 35 digeut (&) 0.995 0.843
Image Data 7,700 rieul (2) 0.997 0.847
Batch—size 2 a(t) 0.996 0.869
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Fig. 8. Training with 100 instances of data
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Fig. 9. Training with 200 instances of data
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Table 4. Learning 200 times mAP@0.5 and
mAP@0.5:0.95 performance indicators

Class mAP@0.5 mAP@0.5:0.95
giyeok (1) 0.996 0.862
nieun (L) 0.997 0.869
digeut (&) 0.996 0.855

rieul (2) 0.997 0.866

a(h) 0.997 0.886

va (F) 0.997 0.865

eo (1) 0.996 0.852

yeo (9) 0.998 0.864
naneun (-h=) 0.989 0.791
think (44 2t8tct) 0.996 0.83

2588



>
>
™
le
<
>
T
i
Ik
tu
b
i
4
g

mAP@.5:0.95914 200Epochs A3tgte] #43e Holxl . 0 HY m2 % 14

&L o $-shA wsith AAA9] mAP@0.5:0.959] 1)

= 0% 103 2} 3 HAE dloly AlS AREE 914 4-1 0] MY 27 A

52 ¥ dog o AEE By a9 11 .

AN ° o PYQI5E Qi5 oNZe] Ao el elg)=tel hat shol4i v

3 3 3 % 4o Adet 357 Sl F A 470, B 400,

o] 912 T3E HE dlo]d A AT 1ol Er). Heolrt. o] PyQtsE AHgsto] sFol5 AetaL 1 A3E o)

2E & W3k3]55= Graphical User Interface =13 7)
mAP@0.5:0.95 mMAP@0.5:0.95 & A, L 85 PYCharm‘ﬂ]— Anaconda® A}

0.8 - |31lnk. 19 129} o] PyQt Designers AR&-sto GUI
= ghs] HARlstar wiitel Al 7sS e IS

125151} o] g o] AAFEO R Frol & Q1251] Sl
A& YOLOV79 detect.py o] st} 13 133 &

04 04 o] detect.py 2= HES] arguments ZZ 1] BHA| 73
3ol 2xrzmEE WMASG o & 49 SE38H= 200Epochs

™

0.6 0.6

02 o S A e S A8,
0 50 100 0 100 200 o x
38 10. (2)100Epochs (F)200Epochs2| mAP@0.5:0.95
Jef=

Fig. 10. (Left) mAP@0.5:0.95 graph for 100 epochs.
(Right) mAP@0.5:0.95 graph for 200 epochs.

38 12. 0 HA ==
Fig. 12. Sign language translation program
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Fig. 15. Run sign language translation program
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