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ABSTRACT

Due to the improvement of quality of life, health care is a main concern of modern people, and the demand for
healthcare system is increasing naturally. However, it is difficult to provide customized wellness information suitable for
a specific user because there are various medical information on the Internet and it is difficult to estimate the reliability
of the information. In this study, we propose a user - centered service that can provide customized service suitable for
users rather than simple search function by classifying big data as text mining and providing personalized medical
information. We built a big data system and measured the data processing time while increasing the Hadoop slave node
for efficient big data analysis. It is confirmed that it is efficient to build big data system than existing system.
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" id" : 12a98b
"disease name” : "diabetes”
"Related site” : "www.samsunghospital.com”

”dial?etes,data” o[

"date” : 2017/09/21
"activities” : [

"symptom”: weight loss

"cure” @ blood sugar management
"taking”: incretin preparation
“food”: salt

“exercise”: walking

)

"symptom”: urorrhagia
"cure”: diet

"taking”: meglitinide
food”: multi-grain rice
“exercise”: swimming

"date” : 2017/09/22
"activities” : [

Fig. 2 Storage structure of Mongo DB
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Table. 1 Analysis of wellness data

Steps Functions Development Methodology
Selection of data collection || ~ Ind1v1§ val anc.i group websites .
object - Website of middle and large hospital
- Website of the pharmaceutical company
Leve]'l : Collection of data - Data collection through web crawler
Collection/ - -
. Storage of data - MongoDB-based information storage
processing
- Natural language processing
Processing of data - Morphological analysis
- Keyword extraction using R
Data conversion - Structured data conversion of unstructured data
Level 2: - Conversion of unstructured data into word-document matrix
Analysis Weighting - Weight calculation using TF-IDF
Conduct of analysis - Ratio analysis / frequency analysis using R
Level 3: Service - . - Providing extracted medical information
. Provision of service . . T .
provision - Providing extracted medical facility information
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S Esto] RE JHAS AFEXE HISH & L= Table. 2 Dictionary of diseases
W g, 2AE AAR B 2 W8S UEil=
Wellness . . .
g 2 oAshS 3hx] ok THAL ARAL 2AL HEAL = [ —— disease related medical keyword (disease)
9] 7|%50] TS A AT O 2 A ZF o] 2 X} o] AP =] Diabetes blood sugar, insulin, hyperglycemia
(}iq' Zﬂl al 01‘:}-% “%‘%8}‘7'1 "]’ A /‘]'g‘ Xﬂ 7’1 6.]"5 2k Ilj;il;l?rl:()d hypertension, diastole, atherosclerosis
U OUFEE Fofel SUD ofule] TOIGE S . . —
. g9 1 Obesity Overweight, body/abdominal obesity
vabeike) A o
o2 Aejste] MAE AEe) B8 ek Hyperlipidemia | dyslipidemia, cholesterol, High bleeding
Atherosclerosis | heart disease, cerebrovascular disease
Natural language processing c:f""“’im“’ Sma Angina pectoris | heart disease, ischemia, cardiomyopathy
Abclition precessing -nuﬂuﬂu Myocgrdlal cardiovascular, blood clot, electrocardiogram
infarction
Removing Numbers @ ajojrjrjeia
1005 2 Stroke paralysis, ischemia, ischemic attack

Estraction of stem

Removing blanks =

. demiz B 0000
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punctuation %l o0 110
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Fig. 4 Classification by disease
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Lung disease

pneumonia, pulmonary tuberculosis, asthma

Liver disease

sarcoidosis, fatty liver, liver cancer

Gastric disease

gastritis, gastric ulcer, gastric cancer

Joint disease

joints, arthritis, degenerative, rheumatic

Osteoporosis skeletal system, fracture, bone density
thyroid thyroid cancer, thyroiditis

headache migraine, tension headache, temporal arteritis
Rhinitis sinusitis, sinusitis, sore throat

Urinary disease

urinary incontinence, prostate, prostatitis

Heart disease

cardiovascular, cardiovascular, arrhythmia

Eye diseases

conjunctivitis, cataract, glaucoma

Skin disease

dermatology, atopy, atopic dermatitis

Depression

depressive disorder, sleep depression

Stress

adaptive disorder, anxiety disorder

Gastric cancer

gastric cancer, lymph node, gastroscopy

Colon cancer

colon, colon polyps, colitis

Liver cancer

cirrhosis, liver cirrhosis, jaundice,

Lung cancer

malignant tumor, tumor, chemotherapy

O

.
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Table. 3 Classification of food and exercise keywords

Criteria Related Keywords Example
Name of a disease + .
Name of food(noun) Good food for diabetes
Disease related medical Good food for high blood
keyword + Name of sugar
Food food(noun) &

Name of a disease +
Name of food

Onions are good for
diabetes

Disease related medical
keyword + Name of food

Garlic is good for insulin
suppression
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Criteria Related Keywords Example
Name of a disease + Good exercise for
Name of food(noun) diabetes
Disease related medical .
Good exercise for
keyword + Name of hyperalveemia
Exercise food(noun) vperEy

Name of a disease +
Name of food

Swimming is suitable for
the treatment of diabetes

Disease related medical
keyword + Name of food

Walking is effective for
insulin suppression
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Table. 4 Composition of Big Data System

Classification | Components Version
(O] Cent OS 7.0
Platform JDK 7.0
Master Hadoop Apache Hadoop 2.2.0
S:IZV;Z MongoDB 2.5.0
node Zookeeper 335
Sqoop 1.3.0
Mahout 0.13.0
(O Cent OS 7.0
Slave Platform JDK 7.0
s]e)r;/:;/ Hadoop Apache Hadoop 2.2.0
node MongoDB 2.5.0
Zookeeper 335
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