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Abstract Knee osteoarthritis (OA) is a very common musculoskeletal disorder worldwide.
The assessment of knee osteoarthritis, which requires a rapid and accurate initial diagnosis, is
determined to be different depending on the currently dispersed classification system, and each
classification system has different criteria. Also, because the medical staff directly sees and
reads the X-ray pictures, it depends on the subjective opinion of the medical staff, and it takes
time to establish an accurate diagnosis and a clear treatment plan. Therefore, in this study, we
designed the stenosis length measurement algorithm and Osteophyte detection and length
measurement algorithm, which are the criteria for determining the knee osteoarthritis grade,
separately using CNN, which is a deep learning technique. In addition, we would like to create a
grading system that integrates and complements the existing classification system and show
results that match the judgments of actual medical staff. Based on publicly available OAI
(Osteoarthritis Initiative) data, a total of 9,786 knee osteoarthritis data were used in this study,
eventually achieving an Accuracy of 69.8% and an F1 score of 76.65%.
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Table 1 Problems in DIO Processing Systems
Grade Osteophyte The Gap Between The Joints
- 4mm or more
0 x - More than 75% compared to the other side
1 - Less than 1Imm - 4mm or more
- More than two, 0"1mm - 4mm or more
9 More than one, 0"1mm - 374mm
- 273mm
x - More than 50% reduction compared to the other side
- More than two, 2mm or more
- Contour distortion of bone - 3mm or more
- Subchondral Sclerosis
3 More than two, 172mm - Less than 3mm
- Less than 1.5mm
x - More than 75% reduction compared to the other side
- Secondary changes in contours
of Osteophyte and bone *
- - Less than 1.5mm
- More than two, 0"1mm . )
- More than 75% reduction compared to the other side
- More than two, 2mm or more
- A marked change in contours
- Less than 3mm
of Osteophyte and bone
— Subchondral Sclerosis
32 =4dH &5 EEH MsHIt wAClEE AdEe] ol Fag AR A
gt 27 458Ut & Fig. 159} 2t}
2 AFoA &3 55 7 Al="2 ofg s 7t A kel ¢ =9 4% g2
9] Table 13} % Tw vH Axds &83 Table 29} 2t} Grade 0 Recall(A1 & &) 68%,
sad oA Ae5H7E HHor AHIE F1 score 67%, Grade 12 Recall 99%, F1
(Accuracy), A = (Precision), &8 (Recall), F1 score 99%<¢] Aol AEHAT. Grade 2%
ScoreE AR-&-3hr},
#AHHGo] EA ]’Z]E'_, BHa o] &A5R & Grade0 27 100
U ddds SH02 BEFyE Zlo g & [ 1200

Table 2 Grade Classification Result

Gradel

Grade2

Precision Recall Fl-score Accuracy
Grade 0 0.66 0.68 0.67 0.684
Grade3
Grade 1 1.0 0.99 0.99 0.988
Grade 2 0.46 0.49 0.47 0.489 Graded 0 0 a
Grade 3 0.98 0.69 0.81 0.689 Gradeo Gredel Grade2
Grade 4 0.80 0.99 0.88 0.986
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Recall 59%, F1 score 47%°]W, Grade 32
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