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ABSTRACT

Deaf people communicate with sign language using their hands. Korean
fingerspelling, a type of sign language, represents Korean consonants and
vowels through hand and finger shapes. Although fingerspelling is an effective
communication method, it can be challenging to learn. This paper proposes an
algorithm for recognizing fingerspelling to support sign language education using
artificial intelligence technology. Specifically, we present a Korean fingerspelling
recognition algorithm based on YOLOVS, which is widely used in image
recognition. Additionally, we introduce an automatic annotation method using
MediaPipe’s Landmark feature to efficiently create the large amount of training
data required for YOLO training. The performance of the proposed method was
validated by comparing it with the Support Vector Machine (SVM) algorithm from
previous research, demonstrating its superiority. Notably, our method achieved
high recognition accuracy for Korean fingerspelling characters “4,” *9,” ‘1, and

“41,” which typically have high misrecognition rates.
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Figure 2. YOLOvS based Fingerspelling Recognition model
development process
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Table 4. Comparison of mAP50-95 by epoch

. epoch epoch epoch epoch epoch
i 100 300 400 500 | 1000

dataset_01 0.875 0.896 0.899 0.896 0.892
dataset_02 0.904 0.917 0.919 0.917 0.917
dataset_03 0.925 0.928 0.929 0.928 0.928
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Table 5. Performance Analysis(F1-Score)

Type SVM YOLOv8n Improvement Rate
Model 01 0.970 0.981 1.1%
Model 02 0.966 0.988 2.3%
Model 03 0.972 0.990 1.9%
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Table 6. Percentage of Correct Answers in the Fingerspelling
Recognition Model

Type SVM YOLOv8n Improvement Rate
Model _01 97.1% 99.4% 2.4%
Model_02 96.8% 99.7% 3.0%
Model_03 97.2% 99.9% 2.8%
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Table 7. Percentage of Correct Answers for Fingerspelling ‘1°, “1°,

‘47, and 9’

Type YOLOv8n SVM Improvement Rate
Model 01 97.5% 90.0% 8.3%
Model 02 97.5% 77.5% 25.8%
Model 03 99.2% 80.8% 22.8%
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Hold g a5 Aketqlrt.

T2 glojElAl 2 7)o M2 A5 Bluste] FE A&
ARl ghz A#AF g A&kt lojAle] dlolElAl A
718 AAsted B0l HES St

A Fsh= YOLOv8n 222 400 epocho & Sh&
o A5 A E mAP50-950l|4 9] A5S Eon,
Z9j 2 F2Z3F 9,30071 o|vlA] F 6,5107] o|n| A= S5
3 Model_03°l14 0.9292 o|Ht} -2 o|n| x| & A&5
Model_01, Model_02Ec} £ J5= B ol= o &
2 55 HlolE & AMS S5 Y] 5ol F/dES At

c}.

TS AdstE Bl A5E AS5H Yok
Landmark A EE o]&3t 7]& SVM 22o] A3 Zzte}
H| 235}k F1-ScoreE 7]&2 2 St YOLOv8nT} SVM =
ol o] A5 H|wof| A AQFsH= YOLOvSne] A@ak E o]
E{Alof| A JEE] A S35t AHE Bt

ol2gt Ait= g5 HlolE] Q] ¢Fo] F7tgol wet o]
ds0]l FEe Ao R mekEm o g2 1E4 folHE
e sto] shgoll 89t Heg gS AT 4+ S A
o & 7|tjHct

Sh2 2122 HA 3170 A EAtol]l st FEE BAolM =
AQtee meo] nE HAE ndoi 7]E 2
St dss Bt

FE5 ol g2 daPAToA Q1A Eo] UH &
7 222t tist A% Blamo) A AQtsles mdo] 7|&
dEch 455 45 AoE BElth= Zojt} o] 4 A
22Eo] sl 71 EEETH AHQbets HEo] 8.3%0] A
< B3l
ol&3t A3t= YOLOv8n 7|8t Belo] k&l 2]}
QlAJ#gE op gl £5] 2914 7hsAdo] =2 A&l thah
A& FHold QA 58S 7HA . Qlg-E AlAFSITE whabA
B =HojA AoFst= YOLOvSn 7|HF wele gt 2| &2p
317) Aol sl 97% ol/de] Ae HE =& Lepd o 24
A 22 agol &8 4 = 7Hed S F R0 BRI

2 AT At Fe g Ageta Agd e o AR
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