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ABSTRACT

Objective: The aim of this study is to investigate the system to integrate and manage the in-vehicle interactions between
the drivers and the in-vehicle mobile IT devices. Background: As the mobile IT technology is being used anywhere, the
drivers are interacting with the mobile IT device on driving situations. The distraction of the driver's attention causes the car
accidents. It is necessary to develop the HVI(Human Vehicle Interface System) to integrate and manage the in-vehicle
interactions with IT devices. Method: The HVI System is designed not as the interfacing subject but as the supervising
system to monitor the driver's status and support the driver to concentrate on the primary tasks. The HVI system collects the
status information of the car and driver and estimate the driving workload. Results: The HVI system controls how to provide
the output information based on the driving workload. We implemented the HVI system prototype and applied in the real
vehicle with the HVI cell phone and the HVI car navigation system. Conclusion: Depending on the driving situations, the
HVI system prevented the information output in dangerous situation and diversified the modality and the intensity of the
output information. Application: We will extend the HVI system to be connected the other various IT devices and verity

the effectiveness of the system through various experiments.
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Figure 1. The HVI system as the interacting subject
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Figure 2. The HVI system as the interface manager
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Table 1. Interactions with the cell phone

Interactions with Description
the cell phone
The driver's tasks related with the cell phone
are derived from the operations
Operational status of the cell phone.
information The operations with the cell phone are
"sleep", "make a call", "send/check SMS",
"other input" to "use applications".
Receiving the | The cell phone asks to the HVI management
phone call system to answer the phone call
Receiving the The cell phone as!(s to the HVI management
system to notify the driver that SMS
SMS message . .
message is received

A7} UuiAlo] S F&slaA] 4-88H= Secondary Tasks
9} o] Stk AL Aol A We] $XE st
2AY S 25k W, dnAlelde] WiwsE S8ste] 4
2 A 57 7)1, 3 A0 7les FAEke ol

o).
Ul Aol e e14 W58 A58 HVI B3 A <8
= o]

Ao)de Ax ARl AE e RS 71 Q= |
A FEetal ol == S £ ke el ot

Table 2. Interactions with the car navigation system

Interactions with the

o Descrpition
car navigation system

The driver's tasks related with the car
navigation system are derived from the
operations of the car navigations system.
The operations with the car navigation
systems are the "basic map", "menu",
"search the path", "set the configurations"

Operational status
information

The features of the path(highway,
national road, trunk road) and
the features of the section

Driving situations
information

The information to The routing information, POI

be provided to . .
the driver (Point of Interest), Warning
The car navigation asks the HVI
Modality selection management .system hpw to represent the
. . navigation information, then the HVI
and intensity management system selects the modality
adjustment g Y
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4. Results

AR A3 A5 HVI B3 A2ele A gn 47
, AEE, YAl Al o] TR EE]] AJAEO]
TAETE AA 2ol # TR EER]S dR|ste] s
sttt A J 1= OBD-1I ZES} AAE:= sh=9)
o}9} WH-9] Firmware® 7% o] Atk RS232 E/ﬂgi
SRR A3 A5H HVI B3 A2sleldl) 4% gug
oty HEES HT 71w S5l ©e}t Android £
o] ARLEE A s EE FZo] dydA ¥ Lﬂ}q/k
oA FEsktE N=E @Ak 23 X538 HVI &

B A|AEIS HEE A EAS 383lo] Ho]EE Fauk=

o A E &8 dplAlol A AT ESo 9} AEE =E
Aw=f-= CE 7|Wke] virjA 2 dsk3itt. 42k 21514
x]l:ﬁ:] HVI E-&L }\]i\_Eg% ;q.al:_Q_ %\JEL }\]AE“OHH ]_aol: LH
o Faks JREE Helshs AZECE TSI
A4 U] Al gl ek ARAE7719F dEstr] g BE,
LARE Ak Poluee], HE|RE QlEjHe|~ Y BE,
AEY AR v BER AU AA Akl 242 A
3t A HVI 3 AIAsE AAst] 38 sfnmA
Tkt ARE A HdTh AEAtelA 935S
atal ol w9 At FAEE A

HVI &3 A& AAlgte] Al=Eolq H3kE %
AR A AT A Folt HEE FAE
defrt ko] GarstAu A3l B4 FAE ks
Agow A duES 2 Fol At x
= &Itk Aol ARE Al R F7 %

He HEA st XAt Xﬂ%%li‘r. il S i
| et A=Al W] shHe AlgstAd 544 4H
sl Wstste] JEE Al e

ﬁr-lo

40 ox

e

e
2

(o2
2
by
P
o
) ]
oo =2 rﬂ X
do S of ¢

P

O_u

1o

[0 Ok ofrt dlo o o kI oft o

EO

N 2
T

il

]



656 Jongwoo Choi - Hye Sun Park - Kyong-Ho Kim JESK

HVI System I I I I
Workload Modality I I
Estimator Selection
Interaction Output

with Information
Devices Management

| lﬁ"""l

m m . < - Speech
Interfaces
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