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ABSTRACT

With the recent advancements in the Internet of Things, context-aware system that provides customized services become important
to consider. The existing context-aware systems analyze data generated around the user and abstract the context information that expresses
the state of situations. However, these datasets is mostly unstructured and have difficulty in processing with simple approaches. Therefore,
providing context-aware services using the datasets should be managed in simplified method. One of examples that should be considered
as the unstructured datasets is a deep learning application. Processes in deep learning applications have a strong coupling in a way
of abstracting dataset from the acquisition to analysis phases, it has less flexible when the target analysis model or applications are modified
in functional scalability. Therefore, an abstraction model that separates the phases and process the unstructured dataset for analysis is
proposed. The proposed abstraction utilizes a description name Analysis Model Description Language(AMDL) to deploy the analysis phases
by each fat client is a specifically designed instance for resource-oriented tasks in edge computing environments how to handle different
analysis applications and its factors using the AMDL and Fat client profiles. The experiment shows functional scalability through examples
of AMDL and Fat client profiles targeting a vehicle image recognition model for vehicle access control notification service, and conducts
process-by-process monitoring for collection-preprocessing-analysis of unstructured data.
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Fig. 1. Overview of Fat Client based Context-Aware System in Edge Computing
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Fig. 6. Comparison of Abstracting Unstructured Data by Altering the Analysis Module of Existing and Proposed Approach
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"FatClient": [

"hasInterface":"false",

"entityName":"Fat-Client Instance 1",

| "connectionType":{ K
"type": "TPv4",
"connHasType": {
"targetIPv4": {

"address":"172.24.4.14",
"port":"8991"

T Rgsthervalueti( T TTTTTTTTTTTTS ‘
"type":"singleType",
"hasType": {
"singleType": {
"valueType": {
"id":"sensor data",

men

"name":"car plate picture",
"dataStructure":"jpg",

"type
"dimension":"658*468"

", "lmage

'™ “"preprocessedvalue":{ K
"type":"singleType",
"hasType": {

"singleType": {
"valueType": {
"id":"input 1",

wen

"name":"car plate picture",

jpg",

"dataStructure
"type": "image",
"dimension":"650*460"

. skipped . . .

Fig. 7. Document Describing fat Client Instances based on
Fat Client Profile
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"analysisProcessId":"analysis procO3anpr",
"analysisProcessName":"anpr analysisOl",
| "model":{ |
"id":"stress analysis anpr02", @
"algorithm":"CNN",
"evaluation":0.88,
"result": [ {
"id":"output 1",

"name":"

car plate result",
"dataStructure":"default",
"rype s

"dimension":"1*1"

string",

"implementation": {

“environment”: {

“language”: "python",
"languageVersion": "3.7",
"package": {

"general": [ {

n.n

"name" : "opencv-python",

"version": "4.2.0.34"

m.n

numpy",
"version": "1.18.1"
Pl
"core": [ {
"name" : "TensorFlow",

"version": "1.14.0"

}l
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} "targetLocatlon" "remote",
I
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"id":"input 1",

"name":"car plate picture",
"dataStructure":"jpg",
"type":"image",

"dimension":"650*460"

Fig. 8. Document Describing Number Plate Recognition
Model based on AMDL profile
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Fig. 9. Results According to the Collection and Preprocessing
of the Fat Client Instance
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