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ABSTRACT

As more and more research and companies use health care data, efforts are being made to vitalize health care data worldwide. However,
the system and format used by each institution is different. Therefore, this research established a basic model to classify text data onto
multiple institutions according to the type of the future by establishing a basic model to classify the types of medical records of the
EEG Report. For EEG Report classification, four deep learning-based algorithms were compared. As a result of the experiment, the ANN
model trained by vectorizing with One-Hot Encoding showed the highest performance with an accuracy of 71%.
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Fig. 1. Research Pipeline
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CLINICAL HISTORY: This is an 82-year-old woman who presented with
unresponsiveness initially with a Glasgow score of 3, found to have a hemiparesis,
intubated and gradually improved. Initial CT scans were negative for stroke.
MEDICATIONS: PHT, Ativan

INTRODUCTION: Digital video EEG is performed at the bedside in the ICU using
standard 10-20 system of electrode placement with one channel of EKG. The
patient is intubated. Her face is turned away from the monitor and, therefore, it is
difficult to see any motor activity on the video.

DESCRIPTION OF THE RECORD: The background EEG is diffusely slow. It is relatively
continuous and primarily theta frequency activity from the left with frequency
periodic activity or spike and slow wave complexes from the right hemisphere. The
patient is noted to have some spontaneous movements of her head. In this
section of the record, it is not possible to see the face twitch in part because of
the limitation of visualization of that part of the anatomy.

HR: 84 BPM.

IMPRESSION: Abnormal EEG due to:

Frequent right hemispheric spike and slow and poly spike and slow wave
complexes, which were reportedly associated with focal facial twitching.

CLINICAL CORRELATION: This tracing supports a partial or focal mechanism for
seizures. In addition, a focal abnormality on the right should be considered)

Fig. 2. EEG Report of Example
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Table 1. Count of Data by Value of Target Variable

Table 2. ANN Model Structure

Target variable Count

Outpatient 8,027

Inpatient 8,003

ICU 5,727

EMU 1,240
outpatient 2
iCU 1

Total 23,000
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Layer Output Shape Param #
dense (Dense) (None, 32) 488448
dense_1 (Dense) (None, 32) 1056
dense_2 (Dense) (None, 4) 132
Table 3. CNN Model Structure
Layer Output Shape Param #
embedding 1
(Embedding) (None, 1500, 128) 1953664
convld (ConvlD) (None, 1494, 32) 28704
max_poolingld
(MaxPooling1D) (None, 298, 32) 0
convld 1 (ConvlD) (None, 292, 32) 7200
global_max_poolingld
(GlobalMaxPooling1D) (None, 32) 0
dense_4 (Dense) (None, 4) 132
Table 4. BiLSTM Model Structure
Layer Output Shape Param #
embedding (Embedding) | (None, None, 32) 488416
bidirectional
(Bidirectional) (None, 64) 16640
dense_3 (Dense) (None, 4) 260

1282 5ol

Table 22> ANN Z&9] #25 yehdict. 9 Fojoje}
slEdo]ol= 32719 Eof &3} 3= ReluE 7HIHh
Z9 Folole 4719 = =9} SoftmaxE EAISH sz 7R
th. ANN 229] 43} g<+= RMSpropg A8ttt

Table 3= CNN 29| 25 Yepdth Hd Flojof
9] 8 o]+ 1,500°]H Convolution #°o]ol= 32719
ZE% padding®] A7l 7, 845 T2 Relus AHES
o} Maxpooling #°]ol+= padding®] Z7|E 52 st}

Table 4+= BiLSTM 2€0] {125 Uehdct. Gud ol
o} BiLSTM d|o]oj9] =Ei= 320]11 &9 glojoj= 4719 &
£ AP E43) 2 softmaxE ARESICE BiLSTM &
99| &5} g% RMSpropE ARS-5FAT

Table 52 CNN-BiLSTM 2499 125 yedt}. ol&=
CNN =g}t BiLSTM HEE2 233t Z2 =& Convolution
HloJo] 27§92} Maxpooling #lo]o] 17§, BiLSTM #lo]o]&
TEot) 7 glojo]9] ot 435} S B oA
AR&-RF CNN, BILSTMY] #lo]oje} Zomn A3} ke &
dsirt,



Table 5. CNN-BIiLSTM Model Structure

Layer Output Shape Param #
embedding 1
(Embedding) (None, 1500, 128) 1953664
convld (ConvlD) (None, 1494, 32) 28704
max_poolingld
(MaxPooling1D) (None, 298, 32) 0
convld 1 (ConvlD) (None, 292, 32) 7200
bidirectional 1
(Bidirectional) (None, 32) 0
dense_4 (Dense) (None, 4) 132
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Table 6. Count of Target Variables with Data Preprocessed

Target variable Count
Outpatient 7,749
Inpatient 7,191
ICU 4,914
EMU 798
Total 20.652
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Table 7. Deep Learning based Model Result(%)

Precision Recall Fl-score
Model Vectorization Accuracy - - -
micro macro micro macro micro macro
One-Hot 71 71 69 71 60 70 62
ANN BoW 67 69 63 67 58 66 58
TE-IDF 70 69 62 70 62 68 61
One-Hot 53 61 55 53 46 44 41
CNN BoW 58 59 55 58 51 54 49
TF-IDF 62 59 59 62 52 57 49
One-Hot 56 54 43 56 45 54 43
BiLSTM BoW 50 53 62 50 39 45 37
TF-IDF 55 57 62 55 44 51 44
One-Hot 62 62 58 62 52 61 52
CNN-BiLSTM BoW 64 65 63 64 53 63 53
TF-IDF 59 57 45 59 47 57 45
£ wdolt}, S5 2 ATO|AE wEslo]A] oje] o)
Outpatient | Inpatient Icu EMU Total o} BERo A QA& 18R] Lol CNN-BILSTM Rdo] 64%
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Fig. 5. Confusion Matrix of ANN Model using One-Hot
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