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Introduction
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• 5W1H：

What
• Training high recognition rate 

models.

Who
• Hospital management.

Why
• Reduce the burden on 

doctors.

When
• When we want to improve 

efficiency and reduce costs.

Where
• Hospital.

How
• Use deep learning and GAN to 

achieve the goal.
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• Data：

Normal Cancer
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• Does this picture have cancer cells?



Introduction
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• Goal：

• In view of the fact that the recognition rate of cell 
recognition using deep learning is low when there is 
no huge amount of data, and the cancer cells can only 
be identified by experts. 

• Improve data information by GAN, and then enter 
the CNN network to increase the recognition rate, 
finally, propose a system architecture for cancer cell 
detection process



Outline

1. Introduction & Research question
2. Method
3. Experiment
4. Result
5. Contribution & Reflection 

8



Method
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• ESRGAN：

ESRGAN
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• CNN：
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Experiment
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• Dataset：Histopathologic Cancer Detection

• Train：10000 normal cell, 10000 cancer cell

• Test：1250 normal cell, 1250 cancer cell



Experiment Architecture

13

Data

CNN

Result

Compare

Model 1 Model 1 Model 3
Original 

data
ESRGAN 

data
ESRGAN 

data

DOE 1 DOE 2Transfer from 
Model 1

Test result 1 Test result 2 Test result 3

vs vs
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Original data ESRGAN data

Model 1 Model 1

Test result 1 Test result 2

Compare result

Inference error Inference correct

ESRGAN

Transfer modelDOE

ESRGAN data

Model 3

Test result 3

DOE

End
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Step (1/5)
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Original data ESRGAN data

Model 1 Model 1

Test result 1 Test result 2

Compare result

Inference error Inference correct

ESRGAN

Transfer modelDOE

ESRGAN data

Model 3

Test result 3

DOE

End



DOE in Model 1  
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• Model 1 DOE factor：

• batch size 16, valid size 0.25

Level 1 Level 2 Level 3

Learning 
rate 0.0001 0.00015 0.0002

Optimizer AdaDelta Adam Adagrad

Activate 
function Tanh ELU ReLu

Dropout 0.4 0.5 0.6

Level
Factor
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Learning 
rate Optimizer Activate

function Dropout Result Result

1 0.0001 AdaDelta Tanh 0.4 0.7684 0.7453

2 0.0001 Adam ELU 0.5 0.8102 0.8041

3 0.0001 Adagrad ReLu 0.6 0.8076 0.7859

4 0.00015 AdaDelta ELU 0.6 0.8253 0.8124

5 0.00015 Adam ReLu 0.4 0.8484 0.8633

6 0.00015 Adagrad Tanh 0.5 0.8247 0.8316

7 0.0002 AdaDelta ReLu 0.5 0.8165 0.8268

8 0.0002 Adam Tanh 0.6 0.7864 0.7944

9 0.0002 Adagrad ELU 0.4 0.8145 0.7986

Factor

Experiment



• Model 1 summary：

Summary 
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Summary Kernel 
size Stride Padding Activate

function Maxpool Dropout

Layer 1 3x3 1 0 ReLu 2x2

Layer 2 2x2 1 1 ReLu 2x2

Layer 3 3x3 1 1 ReLu 2x2

Layer 4 3x3 1 1 ReLu 2x2

Layer 5 3x3 1 1 ReLu 2x2

Fully C ReLu+
Sigmoid

0.4
+0.4



• Test result 1：

Test Result 1 
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Accuracy
Precision
Recall
Specificity

： 0.8544
： 0.8569
： 0.8720
： 0.8544
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Original data ESRGAN data

Model 1 Model 1

Test result 1 Test result 2

Compare result

Inference error Inference correct

ESRGAN

Transfer modelDOE

ESRGAN data

Model 3

Test result 3

DOE

End



ESRGAN
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tif image
(96,96)

jpg image
(96,96,3)

ESRGAN 
image

(384,384,3)

• Tensor dimension
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• ESRGAN pre-process：

tif.shape

jpg.shape
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Original data ESRGAN data

Model 1 Model 1

Test result 1 Test result 2

Compare result

Inference error Inference correct

ESRGAN

Transfer modelDOE

ESRGAN data

Model 3

Test result 3

DOE

End



• Test result 2：

Result 
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Accuracy
Precision
Recall
Specificity

： 0.9032
： 0.9047
： 0.9192
： 0.9032
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Original data ESRGAN data

Model 1 Model 1

Test result 1 Test result 2

Compare result

Inference error Inference correct

ESRGAN

Transfer modelDOE

ESRGAN data

Model 3 

Test result 3

DOE

End



• Compare result：

Result 
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Compare Input 
data

Learning 
rate

Batch 
size

Valid 
size Dropout Result Result

Model 1 Original 
data 0.00015 16 0.25 0.4 0.8484 0.8633

Model 1 ESRGAN 
data 0.00015 16 0.25 0.4 0.9052 0.9085

0.8559 0.9069improve

Original data ESRGAN data

Inference correct
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• Fully connected layer input：

4608 73728FC input 
explosion

ESRGAN data in Model 1Original data in Model 1
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• Estimated parameters explosion：

Original data in Model 1 ESRGAN data in Model 1

6.8 million 6.8 billion
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Original data ESRGAN data

Model 1 Model 1

Test result 1 Test result 2

Compare result

Inference error Inference correct

ESRGAN

Transfer modelDOE

ESRGAN data

Model 3

Test result 3

DOE

End
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• Increase layers

4608 73728FC input 
explosion 8192FC input 

decrease

ESRGAN data in Model 3



Deal with parameter explosion 
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• Adjustment kernel size

(15,15)
11x11
7x7
3x3

(5,5)
(9,9)

(13,13)

Image shape Kernel size Feature map shape



DOE  
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• Model 3 DOE factor：

• batch size 8, valid size 0.1

Level 1 Level 2 Level 3

Learning 
rate 0.0001 0.00015 0.0002

Optimizer AdaDelta Adam Adagrad

Activate 
function Tanh ELU ReLu

kernel 
size 3x3 7x7 11x11

Level
Factor
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34

Learning 
rate Optimizer Activate

function
Kernel 
size Result Result

1 0.00015 Adam ReLu 3x3 0.9523 0.9612

2 0.00015 AdaDelta ELU 7x7 0.8534 0.8324

3 0.00015 Adagrad Tanh 11x11 0.8164 0.8064

4 0.0002 Adam ELU 11x11 0.8764 0.8643

5 0.0002 AdaDelta Tanh 3x3 0.7834 0.7954

6 0.0002 Adagrad ReLu 7x7 0.8095 0.8134

7 0.00025 Adam Tanh 7x7 0.7985 0.8135

8 0.00025 AdaDelta ReLu 11x11 0.8634 0.8587

9 0.00025 Adagrad ELU 3x3 0.8065 0.8234

Factor

Experiment



Model 3 summary 
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Summary Kernel 
size Stride Padding Activate

function Maxpool Dropout

Layer 1 3x3 1 0 ReLu 2x2

Layer 2 2x2 1 1 ReLu 2x2

Layer 3 3x3 1 1 ReLu 2x2

Layer 4 3x3 1 1 ReLu 2x2

Layer 5 3x3 1 1 ReLu 2x2

Layer 6 3x3 1 1 ReLu 2x2 0.1

Layer 7 3x3 1 1 ReLu 2x2 0.1

Layer 8 4x4 1 1 ReLu 2x2 0.1

Fully C ReLu+
Sigmoid

0.2+0.2+
0.2+0.2



• Test result 3：

Result 
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Accuracy
Precision
Recall
Specificity

： 0.9456
： 0.9464
： 0.9624
： 0.9456



• Compare result：

Result 

37

Compare Input 
data

Learning 
rate

Batch 
size

Valid 
size Dropout Result Result

Model 1 Original 
data 0.00015 16 0.25 0.4 0.8484 0.8633

Model 1 ESRGAN 
data 0.00015 16 0.25 0.4 0.9052 0.9085

Model 3 ESRGAN 
data 0.00015 8 0.1 0.1, 0.2 0.9588 0.9492

0.8559 0.9069improve
Original data 
in Model 1

ESRGAN data 
in Model 1

0.9540improve
ESRGAN data 

in Model 3
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Contribution 
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• Provide a ESRGAN+CNN system architecture, such 
a system can be provided to doctors for reverification 
judgment.

• This topic proposes to solve the problem of 
parameter explosion when ESRGAN data imported 
in CNN models, and the input explosion of fully 
connected layers.



Future direction
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• The combination of AI model and microscope can 
also improve the accuracy of doctors in judging 
cancer.

• The proposed system architecture can be imported 
into other small and difficult pictures problems,    
such as wafer inspection.



Thank You for Your Listening
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