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Generating Training Dataset of Machine Learning Model for
Context-Awareness in a Health Status Notification Service

Jong Hyeok Mun® - Jong Sun Choi'" - Jae Young Choi'

ABSTRACT

In the context-aware system, rule-based Al technology has been used in the abstraction process for getting context information.
However, the rules are complicated by the diversification of user requirements for the service and also data usage is increased. Therefore,
there are some technical limitations to maintain rule-based models and to process unstructured data. To overcome these limitations,
many studies have applied machine learning techniques to Context-aware systems. In order to utilize this machine learning-based model
in the context-aware system, a management process of periodically injecting training data is required. In the previous study on the machine
learning based context awareness system, a series of management processes such as the generation and provision of learning data for
operating several machine learning models were considered, but the method was limited to the applied system. In this paper, we propose
a training data generating method of a machine learning model to extend the machine learning based context-aware system. The proposed
method define the training data generating model that can reflect the requirements of the machine learning models and generate the
training data for each machine learning model. In the experiment, the training data generating model is defined based on the training
data generating schema of the cardiac status analysis model for older in health status notification service, and the training data is generated
by applying the model defined in the real environment of the software. In addition, it shows the process of comparing the accuracy
by learning the training data generated in the machine learning model, and applied to verify the validity of the generated learning data.

Keywords : Context-Awareness, Machine Learning Model, Generating Training Dataset, Maintaining Accuracy
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Table 1. Elements of Dataset Generation Model Schema

Element Description

dgmId DGM identifier

Generating dataset file name and

dataset o
description

Configuration parameters for dataset and

observations . .
storage access information

Observation contain index, term for storage
observation | access, it distribute parameters through
using term while training dataset generate

Option training dataset whether it include

label_option labeled information

It is information for executing while DGO is
generated based on DGM, it contain control

execution | ihormation such as set up number of dataset
or interval
Event attribute contain interval, equation
event a
etc parameters for dataset generating
It describes path of document for
preprocessing. this document contain for
preprocess

preprocessing information when dataset
generate

B sttbutes

El sttributes

DataGenerationModel [

_{ observations m == nbservalmn
: T

Cprocess conis &

“preprocess

Fig. 3. Schema of Dataset Generation Model
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Table 2. Dataset Generating Algorithm

Input : DGM
Output : Target Machine Learning Model Dataset of DGM

Procedure DGO-Execution(DGM)

1: L < get(DGM.Label) // Label Option

2: DF < File(DGM.Name) // Dataset File Stored

3: E < get(DGM.Trigger) // Condition for Selecting
parameters from observed data

4: S «— get(DGM.Execution) // Condition of DGO life-cycle

5: Pr— get(DGM.Pr) // Preprocess Information

6: P[] < Parameter of Machine Learning Model

7: Oll < getObservations(DGM)

8

“for i < 0 to O.length -1 do
9: Plil < term(Olil)
10: Ds < Create Matrix with that are column names P
11: if L < True then
12: add column NL in Ds

13: while isExecutionTime(S) == True do
14: D < detectEnvironmentData()

15: Line[] < preprocess(Pr, D)

16: if L < True then

17: Line[P.length] ~ null

18: extend(Ds, Line)
19: write(DF, Ds)
20: store(DF)

end Procedure
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Table 3. Training Dataset Generation Model Based Document

(DGM dgmld="CSA_DGM")

{dataset id = "cardiac_state_analysis")
{name) CSA_dataset201709 {/name)
{description)

dataset for cardiac_state_analysis model
{/description)
{/dataset)
{observations)
{observation id="cardiac_value")
{index) silver_health {/index)
{document_type) cardiac {/document_type)
{term) cardiac_value {/term)
{/observation)
{observation id="stress_value")
{index) silver_health {/index)
{document_type) cardiac {/document_type)
{term) stress_value {/term)
{/observation)
{/observationsy
{process_config)
{label_option) true {/label_option)
{execution)
(flag) date {/flag)
{valuey
2017-09-15T00:00:00E2017-09-23T00:00:00
{[value)
{/execution)
{event)
(flag) default </flag)
(value) all {/value)
{max_col_num) inf {/max_col num)
{/event)
{/process_config)
{preprocess) default {/preprocess)
{/DGM)

Table 4. Result of Generated Training Dataset

Dataset Name | Length Parameter Generating Date
CSA_dataset 73 2017.09.15 -
201709 (D1) 2017.09.23
CSA_dataset 87 2017.10.16 -
201710 (D2) cardiac_value, 2017.10.27
CSA_dataset | o stress_value | 2017.12.04 -
201712 (D3) 2017.12.16
CSA_dataset 51 2018.01.31 -
201801 (D4) 2018.02.10
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Fig. 6. Graph For Accuracy Comparison of Two
Models(Original Model, Feedback Model)
Table 5. Accuracy Comparison of Two Models
. Test Accuracy (%)
Time
Dataset | Original Model | Feedback Model
1 D1 0.96 0.95
2 D2 0.98 0.97
3 D3 0.86 0.97
4 D4 0.87 0.94
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