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A Study on the Application of Deep Learning Model by Using ACR Phantom in
CT Quality Control
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Abstract This study aimed to implement a deep learning model that can perform quantitative quality control through
ACTS software used for quantitative evaluation of ACR phantom in CT quality control and evaluate its usefulness. By
changing the scanning conditions, images of three modules of the ACR phantom's slice thickness (ST), low contrast reso-
lution (LC), and high contrast resolution (HC) were obtained and classified as ACTS software, The deep learning model
used ResNet18, implementing three models in which ST, HC, and LC were learned with epoch 50 and an integrated mod-
el in which three modules were learned with Epoch 10, 30, and 50 at once. The performance of each model was eval-
uated through Accuracy and Loss. When comparing and evaluating the accuracy and loss function values of the deep
learning models by ST, LC, and HC modules, the Accuracy and Loss of the HC model were the best with 100% and
0.0081, and in the integrated model according to the Epoch value, Accuracy and Loss with epoch 50 were the best with
96.29% and 0,1856, This paper showed that quantitative quality control is possible through a deep learning model, and it
can be used as a basis and evidence for applying deep learning to the CT quality control,
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Fig. 1. (8) ACR Phantom used for CT quality control (b)
Evaluation factors for each module in the Phantom
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Table 1, CT scan parameter of ACR phantom
Vodule Parameter| .y mA SFOV  Mode Algorithm Slice thickness (un)
Slice thickness 250 Standard 125, 2.5 5.0
Low contrast resolution 120 50, 250 Head Axial
High contrast resolution 250 Soft, Standard, Bone, Edge, Ultra 5.0
2 222 283 8uste] AU
2k wgo| A7 2708 oha 3t o] ALK Table, 1),
ARH 02 AT GAS ACTS LRI A FAS 2
sholckFig, 3). TR B4 ¥ deld shad o) 2
s ¥ 7]Eol wet sefols Tl 3719 Al R,
A 2= oy 27H«1 7he|ate], 3 2= ol 3
7Ne] Zre|ale| = Erolth(Fig. 4).
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_ Fig. 3. Image analysis using ACTS program
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2 Qsick A4 71l 3% B 5 SRS (Filiered
Back Projection, FBP), &3 &4 ¥H=2 Z5LA¥H(Adaptive
Statistical Iterative Reconstruction, ASIR-V) 30%, B
Y o]u|z| LA H(Deep Learning Image Reconstruction,
DLIR) Low, Medium, High& A3l ~7Hs}3ict.
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(a) ACR phantom image classification
(b) Analysis of slice thickness

(c) Analysis of low contrast resolution
(d) Analysis of high contrast resolution
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(d) (e)

(g) (h) (1)

Fig. 4. Labeled images of slice thickness (ST), low
contrast resolution (LC) high contrast resolution (HC)
(a) ST 2-3 mm (b) ST 4-5 mm

() ST 6-7 mm (d) ST 2-3 mm rotation

(e) LC 0-3 mm (f) LC 4-6 mm

(g) HC 0-5 Ip/mm (h) HC 6-8 Ip/mm

(i) HC 10-12 1p/mm
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Table 2, Deep learning parameter

Parameter Value
Epoch 50
Batch size 4
Step size 7
Optimizer Stochastic Gradient Descent (SGD)
Loss function Cross entropy
Image size 512 %512
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Table 3, Number of data set
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Fig. 6. Confusion matrix
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Table 4, Result of each model

Accuracy Loss W‘e

(min)

ST 0.9642 0.1723 208
LC 0.9286 0.1837 211
HC 1,0000 0.0081 106
ALL 0.9629 0.1857 368

A2l
, Stols sletule % w3142 wiak

L Eamae] Ao
AA A GAS AR, W 55t gehwe} &
Ak Theal Zi(Figs, 7, 8).
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Fig. 9. Test result of the integrated model
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