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Abstract

In this paper,

we propose a connected car platform architecture called Mobile Second for

developing of verity convergence services. A Mobile Second platform architecture is designed to

provide more powerful and diverse convergence services for vehicles and drivers by applying

technologies of Connected Car and ICT Convergence in various ways. The Mobile Second platform is

implemented by applying Tizen IVI and Android to hardware platforms for IVI, Nexcom’'s VTC1010

and Freescale's i.MX6q/dl respectively. The Mobile Second platform provides the driver with the

vehicle's information via IVI devices, mobile devices and PCs, etc.,

and provides Vehicle Selective

Gateway(VSG) and Vehicle Control Framework for the driver to control his/her vehicle, and also

provides a web framework to enable the use of VSG's APIs for the monitoring and controlling the

vehicle information in various mobile environments as well as IVI devices. Since the Mobile Second

platform aims to create new variety of services for Connected Car, it includes service frameworks

for Smart Care / Self diagonostics, Mood & Entertainment services, and Runtime, libraries and APIs

needed for the development of related applications. The libraries given by the Mobile Second

Platform provides both a native library for native application support and a Java Script—based library

for web application support,

convenience of developers at the same time.
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Table 2. VSG Command Packet Format
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ECU Packet Format & Value
Command Type Content Position Value[0—-4]
lget_driver_seatbelt_status OxAA 0x41 0x10 0x01 0x00 0x00 0x00 0x55
oet_start_vehicle_status OXAA 0x41 0x13 OxFF 0x00 0x00 0x00 0x55
set_start_vehicle O0xAA 0x51 0x13 OxFF OxFF 0x00 0x00 0x55
set_stop_vehicle OxAA 0x51 0x13 OxFF 0x00 0x00 0x00 0x55
lget_driver_temperature_c OxAA 0x41 0x21 0x01 0x00 0x00 0x00 0x55
lset_driver_temperature_c OxAA 0x51 0x21 0x01 0x80 0x80 0x00 0x55
lget_passenger_temperature_c OxAA 0x41 0x21 0x10 0x00 0x00 0x00 0x55
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Table 3. VSG API Usage Example

VSG UART Module Functions

1. Load serial module

var my = require('./build/Release/serial');
2. getDriverSeatBeltStatus()

-=> ret: 1 (ON)

-—> ret: 0 (OFF)
console.log(my.getDriverSeatBeltStatus());
3. getStartVehicleStatus()

-—> ret: 1 (ON)

——> ret: 0 (OFF)
console.log(my.getStartVehicleStatus());
4. setStartVehicle(unsigned char onoff)
——> onoff: 1 (ON)

—-—> onoff: 0 (OFF)
console.log(my.setStartVehicle(onoff));

iﬁ

LMX6 714k} IVI tupo] 2ol Sh=Ro| = 445 o4&}
om, meha VSGeL Balste] abgS Ao F xS )
Aais eh=Rol= 7uke] ylojE B ofZa]Alo]d Ei=
of =)Ao ol AHE 7Fs 3 APIS) o] @FE)h $-2l=
dlolEl B o ZejAlo] A /s 93] Z8g VSG ghol B &
ot golr o] X9l AlFo A AH]~(Service) AEUE
Hez el on, VSG APIS ARg3he ¢te EO]E o &2
Aol Mis BolatA 7] &l ¥ Fh2ES Fol jar
g2rlol S goluy 2 Tk VSG API-E— g3
eRol= Au|2~ HAXHUES] nigly ¥ o) P

i

o
AR

e

fl

mof

IFlexcanService flexcanService =
IFlexcanService.Stub.asInterface(
ServiceManager.getService(“flexcan”));

VSG API9] 74L& 3% 13} Zon, 55 w4
= Eal=]

230
FlexcanService AZWUES] QlE]# o]~

flexcanService.setStartVehicle();

IVI tirfo]2=9] VSG Alo] &g Aol del4l Node.jsE At
231 o] f= o]% muld tiuto|xst F9-= A A VSG
o] APl 5Zo| &oletE% 317] $lalAle]H, WebSocket H=
SocketI0E F7I2 ARt VSG ol &g Aol AW 7]%
& F7het abge] 944 Alef7t 7hsal Zoh

2.2 Android-based Mobile Second Implementation

2 =EollMe VSGeF dAsh] 919k IVI trto] 25 tew
ol 7wto=w JfuEy] él FreescaleAld] i.MX6dl I}
L.MX6qE AHEEFS o, a8 72 1 MX62 5 tholo] 1S
BojF, etERol= 7Hke] | MX6 ZMES XF AE $
g ECU9H] FlexCAN QIH#Ho| A5 X331, VI ﬂﬁMi
o Aqg BAG $AT 5 Q=S bR F=so] Ao

2op dEjuH o] A2 715& £oeta vk

Cannectivity
Quad ARM® Cortex™-A9 Gore ;g‘g;‘g L@'!H;Jg""
32K8 I-Ganhe 92 KB D-Cache —
A Bercor mmc adr [ et Hsi
NEON per Core PTM per Core SoXe |- =
UART x5, Tx/Rx
5 Mbps
PClo 2.0
G 3, {1-Lane).
SPI x5 —
ESAI, PS/ss1 || MLB150 +
%3 bTCP
3.3VGPIO |1 Gb Ethernat
= | + [EEE* 1588
Keypad
S-ATA and bt ecmogm
PHY 3 Gbps i
LP-DDR2,
DDR3/
LV-DDR3
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XWalkView.addJavascriptinterface(
new WebApplnterface(), "AndroidVSG");

public class WebApplnterface {
@org.xwalk.core.Javascriptinterface

public void setStartVehicle() {
flexcanService.setStartVehicle();

}
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Table 3. VSG API Functions

Evaluation Item Device Type
Vehicle startup On/Off IVI, SmartPhone, SmartWatch
Emergency light On/Off VI, SmartPhone, SmartWatch
Door lock/unlock IVI, SmartPhone, SmartWatch
Window Open/Close IVI, SmartPhone, SmartWatch
Horn IVI, SmartPhone, SmartWatch
Low beam On/Off IVI, SmartPhone, SmartWatch
Sunroof On/Off VI, SmartPhone, SmartWatch
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