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ABSTRACT

This project aims to study, design and implement usage-based insurance (UBI) system using
telematics from smartphones. Distance, speed and acceleration calculated from driving locations
retrieved from smartphones running Google service are sent to Thingworx IoT platform. Live
monitoring 1s realized using platform mashup widgets. In addition, our proposed system uses receiving
data to caleulate two behaviors i.e. annual distance and the number of detected harsh braking events
for individual car. Therefore, 0-30% of premium discount is obtained based on annual driving distance

and the frequency of harsh braking.
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Version Code name Release date K¢ DVM/ART Distribution
level
7.0 Nougat August 22, 2016 24 | Unknown "less than 0.1%"
6.0 Marshmallow October 5, 2015 23 | Unknown 18.70%
5.1 March 9, 2015 22 | Unknown 21.90%
Lollipop
5.0 November 3, 2014 21 | ART 2.1.0 13.10%
44 October 31, 2013 19 | ART 1.6.0 27.70%
43 KitKat July 24, 2013 18 | Unknown 2.20%
4.2 November 13, 2012 17 | Unknown 7.70%
4.1 Jelly Beat July 9, 2012 16 | Unknown 5.60%
4.0 Ice Cream Sandwich | December 16, 2011 15 | Unknown 1.40%
22 Gingerbread February 9, 2011 10 | DVM 1.4.0 1.50%
23 Froyo May 20, 2010 8 | Unknown 0.10%
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public void onStarct() {
Super.cnStart();
gocgleApiClient.connect();

~~~~~~

public void cnStop() {
super.onStop{);
if (googleApiClient != null zz googleApiClient.isConnected()) |

googleApiClient.disconnect();
}

31 2.3 M3 V04 onStart() Uaz onStop()
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ConnectionCallback
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LocationRequest.PRIORITY NO_POWER MAINITOIUNAAIUL Passive Aoy 13T
midald Google Play Service IUNAA LA
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= 1A g w_ oy A o '3 Froen o 1 (a Pd
gwqﬂmﬂwzsﬂulﬂlﬂ NBUITSYENMIUAZAININLITIVBITNOUA TINUUIIIS U lﬂ’JlﬂiT&'ﬁ

h.

NYANTTUNITUUY

2.2 Harsh Braking
Harsh Breaking W30 Msysnnse5y wineda msfigiuieenusalumsananindanionga
winuzinnnnnd denaldwmuziinnus maasdes i miewmugngaiiamolunaisy
¥ & ‘ Y ! Ya  wa ol &4 Y w o
du FamssnnszFuevsdena e iivguiomsdnuseveunsadoun ladig Taoiladon
] 1 8
AIHAABNTILS NUBINIHLEL 1AL
o \
- ANUIGIVBININUE ( Speed of the vehicle)
1 at o rf ! @ ‘. . )
- ﬂ?ﬁuﬂizﬁﬂﬁl!ﬁi!ﬁ’ﬂﬂ'ﬂﬂ!izﬂ’ﬂﬂﬂ?iiﬂﬂuﬁﬂﬂﬂuu (coefTicient of friction between tyres
and roadway)
= Wﬂﬁﬂi‘i u'ﬁ?amﬂﬁﬂmmﬁﬁ'ﬁ ( driver’s braking behavior/technique )
- SEUUIUTNVBINIHUZIAZ AU MOl ( vehicle’s braking system and condition )
- ANIN ANNANYBIABNYIT HAZAMUAINITA TUAITIAINIZAUL ( Lyre pressure, tyre tread
depth and road-holding capability )

AUNINUBINUUTUIUIATY (road's vertical grade )

1
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JATNIIAIUINTZOLAITA
- dWINOAY ITOLIUTN (m)
=]
- VNI AT (km/hr)

- anuene ANsaiaaad (m/sd) Taearsosiinidans 3.4 m/s au'll

& v oA 3 2
119319 2.5 383U TNINBUNHAIANNLIINAADIN Y 3.4 m/s

Speed (Km/hr) Braking distance (m)
20 5
30 10
40 18
50 29
60 41
70 56
80 7]
90 93
100 115
110 139
120 165
130 194

¥
Q’ﬁﬁf’ﬁu’mlﬂ'li!l]ﬁﬂﬂix‘]ﬂ-!i]"lﬂﬂ’.]'lll!i»1

Sk—Sk-1 (2.2)

ol b
&
Il

tr—tr-1

S, HIoiaAInEY W DA g,
&, WaneRa A aiinlaoul
Lt HeE nafin/feu
WAIIAMIAINAR 8 A ININA U IENUTIAIAI (threshold) Vaanusafinlaou llfe

2 9 1 { o 0 ' ] 1oa 5
2ms" ammnaanssin/asu lUiantesn it -2ms* azninedailuniswsnnse sy
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2.3 Thingworx IoT Platform

ThingWerx
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% i & Ao o 1 1 1

uaraaradaya Ao Thingworx Foundation 9¢3i module Wugudisuifudealdeg 5 ad1a 1dun

1) Thingworx Composer

2) Edge SDK

3) Data Modcling

4) Mashup

5) Mashup Builder
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Edge SDK.

(Android)

Mashup

31] 2.8 MNIINYDI Thingworx Foundation

2.2.1.1 ThingWorx Composer
Thingworx Composer iy Integrated Developmient Environment (IDE) @111
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4 Security (Fuauis 1 module FM3uANUIRBARE TAGT module i
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Thingworx Data Modeling vz 1dn1s Design (11 Model-based Taousas object
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2) Thing Template #i® A97159U5 Thing Shape HAY 7 §U W8 propertics
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2.4.1 Insurance Telematics: Opportunities and Challenges with the Smartphone Solution
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2.4.2 Usage-based Insurance Cost Determination System and Method
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2.4.3 Braking distance, friction and behavior

oW é’ 1 = o 9 o dld'h ' o s ei
NUTIBUAANINIMIANYINGANTTUNIT T NVaIFTUTT hisugnisdoluasszoy
a 4 A a :gu < o 1
wspvaIwInN luszauAIs Wiy msanetisasm llfemsdszdiuvesfiszeznisiusa

Atz Tﬂﬂﬂm&’ﬂiﬁlﬂ'ﬁﬂuulﬂuu'ﬁfﬂ

-I o o o I w o 1 3)
ﬂunaﬁmsmmmmi:uzmsminfi’msumuuﬁmuwguunuu Tﬂﬁﬂ'lii‘h’@"ﬂ‘iﬂ'li

¥

Arurudaaa luil
2
d = 0.039 v; (2.4)

d MU T2UEMI A (m)
=) (=1
v HIOA9 A1U57 (km/h)

a WO ANIHUN (m/sD)

~ i 2 ) o VY A [ adq W 1
i]’lﬂﬂ‘liﬁﬂtl'lﬂ’l'ﬂllifl'ﬂﬂ’JTLIHu’N 3.4m/s uuﬂxm"lwgg LUANNIDINEITO0UA ey

ay

¥
o o 1

TwauldTaoliidonmsaauquoranisiusnuunuudiilon daiy 3.4 ms* Sagnldiilud
- o a1 v
aumsitui lugasiinan 14

nnnfainefesiidy i lfawsnidinsduamszermawsn Taoldgas

Y oy I ! a 3 o Ao Yy o o

dunnlszgadlFlumsdnnamnisianisusanszsy Tasnisiaiialdeinnisdud

i -y 4 0 o Y] 1
snouAveIfiuTIE NI zozusa mimimiai 1] 1 fouduaii 18 gas@osunald

Aranuniiuiu 3.4 ms’ manaiszazmsusaftldanns taianiesniiaid 1de1nnas 14

3y
]

ATMUUUN 3.4 m/is” MUIANUANAAMISILS ARTSTUTY



=
Unn 3

ﬂ1§£jlﬂ‘§13‘l:; ONUUVLAZ NN TSUY

3.1 ANNABINITURITZUL
3.1.1 Specification
3.1.1.1 Android
1) HaRIHATLoENaNaEANG Y AU Insdniiada Ui e Uy Android
2) MAIEETNARA NS RSN GPS M1y 3G TS Thingworx
Platform
3) AN TUIURINUAI19713ATENA Application Key HTUNI application
Favz IazuninuSinlse fy
3.1.1.2 Thingworx
1) @1150a319 Thing Template (a2 Thing Ma1FTUg MU0 OUA Y

- @ o Ty T =
Thingworx ((AZTUATIZEN1IAzATHT 100 Tnadwimae i uuiy
151

oy s 4 H s A o d
2) MsnaTITeUNgANTsIMITUTInTeyail 145 ueri1 11y
1 é’ ar Q/
duaaveadiollsz dudvsnoud 18
3) @msnai19 Application Key (e Iue Uwamsulddududauvme

9/ A 1

a3 Mo de
4 o '
4) A WI30A313 Mashup INBUAAIARS LIZMIAAZAINNG 1UBIT DAL
azAu Wi anAUHAAWENITAT AR UNYANTIHMTTVT

3/ 4d ¢ 4 g a M 9
5) @130 export Toyainuilulila csv emuuuasuiimes 14



40

3.2 lnssaaueaszun

(Global Positioning System)

Mash Up

System Diagram

mp G

1eT Platfarm

Thingworx Platform

Tnafwindoudt p
(Android) Lt &

gﬂ 3.1 System Diagram



3.3 Block Diagram

upnnidm Ly

< >y & - -
L HUT LA TR R TR

SRR MM WIS AN

LT

gﬂ 3.2 Block Diagram

41




3.3 Flow Chart

matteudsandaimizuiahi

< ) : ? . 4 |
alamsweude 4 dlanisyousio
GFS GPSHia i

4 . .
@ 5D Wi Thingwors

3 3.3 Flow Chart msviiauveserlwdmiuvesinssiwiindeniiueunsossd wini 1

42



FuMdauasANuGE?

ATUINHIT=82N195 =W I A Alas

ATIS

fAnnumauEmnaeuly

'ﬂ: !‘ﬁ‘il l"! al ?’f Thingworx

ATHINH ISIAMUTNT

YURI D U MEAanTE s nng

AT =B M A:

ﬂ"lllll%"]

71 3.4 Flow Chart mavhawveatedwdiniuveslnsdviimieufiveunsond wini 2

43



3.4 Use Case Diagram
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3.5 Class Diagram for Thingworx IoT Platform

-isConnected : Boolean

-lastConnection : Datetime
4

-id ; String

-ownerName : String
-speed : Number
-tempDistance : Number
-distance : Number
-atceleration : Number

~deltaAcceleration : Number

-goodPoint : Integer
-brakeDistance : Number c—_—

-latitude : Number

<longtitude : Number

=location : Location

-log : ValueSteam

+ealeulateBrakeDistance() : Number
+ealeulateHarshBrakingEvaluation()
+ealeulateDistance Evaluation()

+gethistance() : Number

+getLocation() : Loeation
+isHarshBrakingFromA cceleration() : Boolean
+isHarshBrakingFromBrakeDistance() : Boolean

31] 3.6 Class Diagram for Thingworx IeT Platform
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