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A Study on Defect Detection Model of Bone Plates Using Multiple Filter
CNN of Parallel Structure
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Bone plates are a medical device used for fixing broken bones, which should not have a crack and hole defect.
Defect detection is very important because bone plate defect is very dangerous. In this study, we proposed a defect
detection model based on a parallel type convolution neural network for detecting bone plate crack and pore
deformation. All size filters were different according to the defect shape. A convolution neural network detected pore
defects. Another convolution neural network detected the crack. Two convolution neural networks simultaneously
detected different defect types. The performance of the defect detection model was measured and used for the F1-
score. We confirmed that performance of the defect detection model was 98.4%. We confirmed that the defect
detection time was 0.21 seconds.
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1. M2
NOMENCLATURE
b _ Bias ZZ5H8 TH(Bone Plate)S H7 WS ] A2 FEA
. 717] fI5te] AREE= AW AR Q7717]oltH1]. e F
e = Exponential ) ) . - .
5 _ Height sko] Aol A= o Jg’é} 52171 2lEE w7k wE HY A
o8 uPAITh ZANE W] FF= 501 oo ' mje- ok
h(p,q) = Filter Matrix oFsith Yo ZA RHol AAS A otRF ez TAHA AL
1G.jy = Input Matrix 817] Wl Alzhg Fele] BAEE o] B Amol A% A}
Rj = Region ixj SECh ZHEE T WE AK(Screw)o} T AREEET) o
u(i,j) = Feature ixj Aoz WZ 177 YA ] 70l 7 mmo]o]
w = Weight of 3ttt
z = C(lassified Result oA Fejo] ZAGE I FofA 7I=, A2 Zo|7} 50 mm,

3l
FAZF 0.5 mm, e AFoe] 2mm, 7+ HA0] 7 mmel
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Fig. 1 Dimension of the bone plate
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(a) Bone plate crack (b) Magnified crack

Fig. 2 Bone plate crack

(a) Deformed plate hole (b) Magnified hole deformation

Fig. 3 Plate hole deformation
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Fig. 5 The structure of the fully connected layer
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Fig. 6 The structure of the parallel type convolution neural network
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Fig. 8 Defect detection accuracy of the model according to learning
quantity
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Fig. 9 Defect detection time of the model according to learning
quantity

Table 2 The performance comparison of parallel type model and
single type model

Model Time [s] Accuracy [%]
Single type 1.41 96.6
Parallel type 0.21 98.4
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