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A preliminary study on big data analytics for slope-
failure potential areas using crowd-sourcing

smartphones and low-cost devices

Abstract

Taiwan 1s a small and populous island, and the use of hillside lands is
inevitable. Due to the extreme weather condition, slope-related disasters
become more frequent in recent years. Noting visible signs of slope failures
in the field and then notifying government officials might be too late to
prevent disasters. Setting up automated slope-monitoring instruments is an
effective measurement, but the associated cost prevents massive
deployment. It is often deployed to slopes that are known to be problematic,
thus not all inhabitants or users of hillsides are taken care of.

This project proposes the use of 1) smart devices and 2) low-cost [oT
(Internet of Things) devices to collect useful information for preventing
slope-related disasters. Their usage can hopefully dramatically increase
information collection density with low-cost.

This report is the initial report, and it contains 1) the overview of this
project, 2) the expected benefit of this project, and 3) project milestones.

The report also provides up-to-date progress report.

Keywords: slope disaster, smart devices, Internt of Things, disaster

prevention, information technology
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% 2-7 MongoDB 73 B 3K 3+

Users Collection

{
uid: 284789823791,

username: ‘ymhsieh’,
password: ‘password’,
name: ‘#Fimp 7,

}

Data Collection

sid: 837249839234,

uid: 284789823791,

location: [24.034691, 121.185921],

type: ‘mobileApp’,

data: [
[1635913892, -0.0082403590274136, -0.009766485623071, 4429],
[1635913852, -0.0082403590274174, -0.009766485624025, 4430],

1,
battery: 100,

}

{
sid: 837249839234,

uid: 284789823791,
tiltRate: [5, 2.7, 7.4, 0.2, 0.1, 0.02]

Feature Collection

}

?ﬁ%%:i%%&%
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<<device/environment>>

Central Server

<<device/environment>> <<device/environment>>

Node.JS MongoDB

<<Artifact>> D

DataReceiver

<<device/environment>>

Apache/PHP

<<Artifact>> D <<Artifact>> D
DataServer WebApp
<<Artifact>> D

AppServer

W 2-15 # & PPRE % S H

FTHRKR D A E AR

% 2-8 Node.JS Fil#feAz st 1 & indg

var dgram = require('dgram');
var server = dgram.createSocket('udp4');

server.on('message', function( msg, rinfo ) {
let info = parse( msg, rinfo );
databaseSave(info);

})s
server.bind(44444);
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