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[Abstract]

This paper attempted to improve the accuracy of the colorectal cancer diagnosis model using image
data augmentation in convolutional neural network. Image data augmentation was performed by flipping,
rotation, translation, shearing and zooming with basic image manipulation method. This study split 4000
training data and 1000 test data for 5000 image data held, the model is learned by adding 4000 and
8000 images by image data augmentation technique to 4000 training data. The evaluation results showed
that the clasification accuracy for 4000, 8000, and 12,000 training data were 85.1%, 87.0%, and 90.2%,

respectively, and the improvement effect depending on the increase of image data was confirmed.

» Key words: Convolutional Neural Network, Colorectal Cancer, Image Data Augmentation, Accuracy,
Basic Image Manipulation
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I. Introduction
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II. Related Works

1. Convolutional Neural Network (CNN)
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Fig. 1. Structure of convolutional neural network

oA Z1zte] WEj(Filter)So] 4 Olﬂlxl
WA ol 7}7<] EX)(Feature) 50| 3

EX] @(Feature Map)—

m=asict A1H MZ2]S sh= uRlol= T 2

R )

B =9
Aozt £%(Max Pooling), B it=
Average Pooling), 7P &2 Zre
E%(Min Pooling) -5°] 3!t}

ARIAR] 7+ ¢HAZE ASolA o] Fo]X|Y ool

VoAl As e BRAIDAT

A
R
5= % or g

Kl
ggl‘

Phoofl ¢

ste F2lae) 2ot e S A dasE 24
7t 7V e 38 IR B0l

2. Image Data Augmentation (IDA)
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3. Multi-class Texture Analysis in Colorectal
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III. The Proposed Scheme

1. Basic Image Data Augmentation
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2. Deep Learning Model
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Table 1. Convolutional, Pooling and Fully-connected
Layers of Model

model = keras.Sequential([
keras.layers.Conv2D(16, (3, 3), activation="relu"),
keras.layers.MaxPooling2D((2, 2)),
keras.layers.Conv2D(32, (3, 3), activation="relu’"),
keras.layers.MaxPooling2D((2, 2)),
keras.layers.Conv2D(64, (3, 3), activation="relu’),
keras.layers.MaxPooling2D((2, 2)),
keras.layers.Conv2D(64, (3, 3), activation="relu’),
keras.layers.MaxPooling2D((2, 2)),
keras.layers.Conv2D(64, (3, 3), activation="relu’),
keras.layers.MaxPooling2D((2, 2)),
keras.layers.Flatten(),
keras.layers.Dense(512, activation="relu’),

keras.layers.Dropout(rate=0.6),

keras.layers.Dense(8, activation="softmax")

IV. Experiment and Results

1. Dataset

2 AoflA= Kather et al.o] A2tk A2} A& A
AR ZA] olulx]9] thE 2EA HolEAlE ARESlo
[15], 9F 74um x 74pme] 1A AFY 150 pixel x 150 pixel
2 879 ZE200 sl 27 6257 oJulx]E =Sty
3 5000719] oJu]A]= /dE]o] it 2 o]ulX] Hlo]E]
NES e =29 & 7] #A(Tumour &
Stroma)9t 1#stog ofg] o FFE2 olFoRl 27
oAM= AedsHA| odct.

glo]gAlof= Fig. 31+ 74o] (a) Tumour epithelium,
(b) Simple stroma, (¢) Complex stroma, (d) Immune
cell conglomerates, (e) Debris and mucus, (f)
Mucosal glands, (g) Adipose tissue, (h) Background 8
7HA] &R0 2A]st o]u]x|(Histology Image)7t LY.

Fig. 3. Representative images from dataset
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2. Experiment
2 Aol AQke tige] ABAl AAE 24T o]olx]of] f
25 030 Y52 ks o Ade NSt
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clolE 2t 1000719} 7t HlojH 2 Y=lor, &5 dlo]
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Rate SchedulerE &85t Epoch 113]%E exp(-0.1)
0= Learning RateE 744A]7]0, Early Stopping2 A
gsto] 5] ow X5 7ho] Bix] i 90 218 &

O Oo
7l $mdhe &

AoA Epoch 308]2 2&-S SHEAZICH

o

m)’

Table 2. Experiment Environment

Item Value
0S Windows 11 Home
CPU Intel Core i5-1135G7
RAM 16 GB
Framework Keras

3. Performance Metrics

2 AP0 O 2R 2R 5 BrkE 9o
gtz (Accuracy), H° 2(Recall), AW
44(F1 Score)g AH&SHITE B7h=
oI5
P(False Positive), TN(True Negative)<
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Aote

A

(Precision), F1

94| gt o)
4k Ato]9] TP(True Positive), FN(False Negative),
T3l 7oy
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Ex Wt dolelo] B FeAdA dopt g
7t I 2hag Aol o 22 el
o} Age ARl Seiaol doht utas e
o 5st=Alo] et 25 Uepo], FUEE 5w
S0 A2 AT} O*UM U|sH=Alo] Ot 2
£2 Uehdch FL A5t A ga 30| £apg2
2 ofu]x] Hlo|§] o] gv}%% o2 %90 B
W52 shto) 2Atz Hdlste] R Bk 4 9
[23]. W7t 2o} AL TSt Uk,

ml

i rulm & rlo

L‘_L\OthL

A _ TP+ TN _ @)
cauracy = rp+ FN+ FP+ TN
Recall = S (3)

TP+ FN

L TP -
Precision = TP L FP (4)

2 X Recall X Precision
Recall + Precision

F1 Score = - (5)

>

Results and Analysis
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N £ dlojejel Bt Hlo]Ej2 4:12 Uik}, 40007
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Table 3. Experiment Results

Trai'r\:ion.golgata Accuracy | Recall | Precision ScFo1re
4000 0.851 0.850 0.853 0.852
8000 0.870 0.871 0.876 0.873
12000 0.902 0.903 0.907 0.905
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