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Estimating Gastrointestinal Transition Location
Using CNN-based Gastrointestinal Landmark Classifier
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ABSTRACT

Since the performance of deep learning techniques has recently been proven in the field of image processing, there are many attempts
to perform classification, analysis, and detection of images using such techniques in various fields. Among them, the expectation of medical
image analysis software, which can serve as a medical diagnostic assistant, is increasing. In this study, we are attention to the capsule
endoscope image, which has a large data set and takes a long time to judge. The purpose of this paper is to distinguish the gastrointestinal
landmarks and to estimate the gastrointestinal transition location that are common to all patients in the judging of capsule endoscopy
and take a lot of time. To do this, we designed CNN-based Classifier that can identify gastrointestinal landmarks, and used it to estimate
the gastrointestinal transition location by filtering the results. Then, we estimate gastrointestinal transition location about seven of eight
patients entered the suspected gastrointestinal transition area. In the case of change from the stomach to the small intestine(pylorus),
and change from the small intestine to the large intestine(ileocecal valve), we can check all eight patients were found to be in the suspected
gastrointestinal transition area. we can found suspected gastrointestinal transition area in the range of 100 frames, and if the reader
plays images at 10 frames per second, the gastrointestinal transition could be found in 10 seconds.
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Table 2. CNN Model's Detail Specification

Layer Layer Comment Output
Input Input Image 128 x 128 x 32
Convl 5 x 5 x 32 (SAME) 128 x 128 x 32
Pooll 2 x 2 max pooling 64 x 64 x 32
Conv?2 5 x 5 x 64 (SAME) 64 x 64 x 64
Pool2 2 x 2 max pooling 32 x 32 x 64
Conv3 3 x 3 x 128 (SAME) 32 x 32 x 128
Conv4 3 x 3 x 128 (SAME) 32 x 32 x 128
Conv5 3 x 3 x 128 (SAME) 32 x 32 x 128
Flatten flatten conv5 output 131072
FC1 131072 Input node 131072
FC2 256 Hidden node 256
FC_output 3 Output node 3
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Algorithm 1: Estimate Gastrointestinal Transition Algorithm

Input: Filtered value Ft)
Output: Set of transition points (Pylorus, lleocecal valve)

Initialize P_flag, IV_flag = False
While t is valid do
if £(t) > Threshold and P_flag ==
Pylorus = t
S_flag = True
else if A(t) > (1 + Threshold) and IV_flag == False then
lleocecal valve =t
break
t=t+1

False then

end
Fig. 6. Algorithm for Deciding the Suspected Transition Point
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Table 3. CNN Classifier Result with Random Sampling
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Table 4. 8-fold CV Result with Noise Data

Table 6. Comparison between the Actual and Predicted Value

Paﬁgm valuation | Stomach | Intestine | Colon | Accuracy
1 Fl-score | 0.15 0.47 0.36 0.36
2 Fl-score | 0.80 0.75 0.65 0.72
3 Fl-score | 0.56 0.77 0.31 0.62
4 Fl-score | 0.65 0.93 0.88 0.90
5 Fl-score 0.00 0.10 0.46 0.30
6 Fl-score | 0.47 0.97 0.75 0.91
7 Fl-score | 0.82 0.94 0.24 0.90
8 Fl-score | 0.80 0.52 0.55 0.68

Table 5. 8-fold CV Result without Noise Data

PaIEIisnt valuation | Stomach | Intestine | Colon | Accuracy
1 Fl-score | 0.22 0.64 0.42 0.53
2 Fl-score | 0.52 0.86 0.71 0.79
3 Fl-score | 0.42 0.85 0.19 0.62
4 Fl-score | 0.57 0.93 0.94 0.93
5 Fl-score 0.09 0.59 0.32 0.31
6 Fl-score | 0.66 0.97 0.76 0.92
7 Fl-score | 0.59 0.93 0.34 0.88
8 Fl-score | 0.66 0.53 0.83 0.68
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Table 7. Comparison of Performance in Each Method

Label i [13) ng | Foposed
Median Error
Pylorus 211 69 91 44
Ic-valve 1070 - 285 45
Mean Error
Pylorus - 381 498 61
Ic-valve - - 2607 47
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