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1.1 979 813 € 98X
1.1.1 A< vj4

T3 T 2% Y AXEHJWE A AB(IVI : In—Vehicle Infotainment

system)& A5k YRl SR FolE FAMAA hA Al o] H

] = 2 0E QA S (NHTSA) 9] ARaL sjo]ejwo] 2 A o]l w2, 1) =of A]
dojub= AA| aeAbaLe} 25~30%7F = AARe] F-527F 2l dt. o]
g WFALAL T 9F 50% A= A Wl Fo A3t E3hu WinjAlo] A3
e A A % Au /718 Agse AdA Ak RoE ey
(&A1, 2013).

2005d The 100—Car Naturalistic Driving Study A& [23 1-1]9] w=
W ez} 2EALL0] 78%7) HF% $ Ay wEE Ao 7 vEhyton
(Neale V, Dingus T, Klauer S, Sudweeks J, Goodman M, 2005), 2006
v 2 W5 o (NHTSA)S The Impact of Driver Inattention On

Near—Crash/Crash Risk A}59] wt2% 25212 =3 do|H S A3k 23}
FHARFe] A M o] F8 Fo 2% o] Hlojuh= dY & As A ALalES S
AZ1A a1, 2pfel A B3k lE5S o A9 Alaiy A9 sk o] &

g5o] 38 AE gy = Ao YEFY T (Klauer S, Dingus T, Neale V,
Sudweeks J, Ramsey D, 2006).
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(2% 1-2] $elbet SAAES 918 A (EF, 2012)

3 kAo ] o 4-5= AAA(American Automobile Association) ™
2018 74 F 2470 BAE 4070 AFol thek SAAF Fo)BA WA B
dsle] Hr 592 [ 1-2]19 29| Low, Moderate, High, Very High
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44 94 Rt Fo| 9 4= =R

. 1L . 12” 17,

ARt FSIL © HyundaiSantaFeSport  HyundaiSonataBase | LandRoverRangeRover

i IKia Optima (1= K5] Kia Sorento LX Mazda 3 Touring
Kia Sportage H Cadillac XT5 : Mercedes Benz C300
Chevrolet Equinox | Chevrolet Traverse Nissan Amanda SV
Chevy Silverado i Dodge Ram : Nissan Rogue
Dodge Ram 1500 i Ford Fusion H Subaru Crosstrek
Ford F-250 i Infiniti Q50 ; Tesla Model S
Lincoln MKC ! Jeep Compass | Volvo XC40 T5 Inscription
Toyota Camry SE : JeepGrand Cherckee Audi Q7 QPP
Toyota Corolla SE :  Nissan Maxima SV BMW 430i
ToyotaSienna XLE | Toyota RAVA XLE ; Buick Enclave
VW Jetta S : Chrysler 300C

Dodge Durango
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GMC Yukon SLT
Honda Civic Touring

Honda Ridgeline

[Z2¥ 1-3] AAAA} A& o] &4 A+ F7HHMG AE, 2018)

20103 AZH EAAR
W29 54% = AWTFA] HRro R Q3 Qi)



SHE 22| D|=kE 2%

DAE SYSY 2%

B4 3% ==> HUFAe
HYAES @O 3% 54%

W A9z & A T DMBE AAHE F Q== = A7 A H

AF AEH ) Z2bol T3t A A2 58] glow, ojHuh=
AL o] ks 2wolEte WAsH] f13 lE ol TP(EAd 1A, Al

a9

A= Y AAwto 2 E Fo]HE HA=FA o & W A~

HA2a0S 248 50 A5 sta g, ol mEALE Fushs



T8 Al 7k shteln, 2006 W= Abs AR gl = [ 1-2]9 &
o] T F FYFAE o= des U] Y vSS UERgloH,
24t Zatel o, gotolt et o g AL orleE 2AsE o 99
7V 725%% FEANS dovle dEe uiES AASAT(EAY,
2013). Aol aAba Ale] BiFk B4 @ A 5o AnE nw, A
U] FolRare] A91F shbel YuAsY 24 W AGOR QS AL 91
& Hasels] lstel, A Wl ALEIME A28 HA A Fo BALS A
AT 5 Qs rFES A e weldlol @ Bast vk
. . Vehicle Movement
Distraction Moving ‘ Stopped Overall
Talking on cell phone 1.1 2.1 1.3
Dialing/answering cell phone 0.2 0.4 0.2
Eating/drinking 1.5 1.8 1.5
Preparing to eat or drink 3.2 2.8 3.1
Music/audio on 71.5 71 71.4
Manipulating audio, etc. 1.1 1.1 1.1
Smoking 1.5 1.3 1.5
Lighting/extinguishing 0.04 0.04 0.04
Reading 0.3 3.4 0.8
Grooming 0.3 0.8 0.4
Internal distraction
Reaching 1.7 5.5 2.3
Manipulating controls 0.9 3.8 1.4
Other internal distraction 1.1 3.2 1.4
External distraction 1.6 6.4 2.3
Other vehicle occupant
Baby 0.4 0.3 0.4
Child 0.3 0.2 0.3
Adult 0.3 0.4 0.3
Conversing 15.3 16.3 15.5
Overall 84.7 15.3 100

[3 1—2] Percentage of time engaged by potential distraction
within categories of vehicle movement(V]=r A5} 3], 2006).
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A driver sees objects or events and this impairs the
3 (NHTSA).

driver's observations of the road environment.
A driver is doing something physical that is not

related to driving. for example, reaching for something

or holding an item.
A driver is thinking about something not related to

their hearing or draw their attention to whatever
driving the vehicle.

Sounds prevent drivers from making the best use of
caused the sound.
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L. a7 W&
3.1 BMA Almgl B Al H3

Aol A= 7HA 0] AHekaL -80] &4 F3 ZHAANE A
2 s om, AnEFE ALE ZH o7 Jietd HiveMotion AFe] HM—8005
TERE AAE AgPon ] AN [19 3-1]7 2T} 483 A=
Z% A 71 7HA o], el whet st Y| E AEom sk Ve
= 78T F Aoy, & A A=A A dg delr] Wil 2=

7e 2 wAE o, ek, 2 AA gAl 2HANZ AF e

jus)

[unit: mm]
\<* 435 —|

Pin Description
2 7 . [.l No. Pin Name Description
1 VDDA Supply Pin, 26V~ 36V
TOP View 2 VSSA GND
3 Test pin
4 INT Interrupt Qutput to Host
5 VDDLED | LED Supply
6 SDA 12C Data In/Output
7 VSSLED GND
8 SsCL 12C Clock Input
SCL
f— conwol
SDA
‘Convol
i s

VSS

[18] 3—-1] &+%% A4 PIN B¢ @ 22x¢
(HM8001 Release 1.31)
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ATl A8 MY A A W 52 [ 3-2]¢k &
om LED Driverg 3l 39& Z=sta, vAats e 3-S5 txdstste], y
A 24 FIete] A7 W INT_PSE JIHHES WAss 722
A gl

[28 3—-2] HAA WF E5%(HM8001 Release 1.31)

B AFoAN 22 AlAelA e Q14 A A& fl5te] JEHE B=
225 AAe] 9B AEZL FZato] Threshold @ o4 7H%
—3]13 #o] INT_PS7} LowelA High®= Aejz W3}sho}
INT_PS XE( dAolMs AN 5+ 7IE A F 7S mlola= A
EE 9 9F AHHE wjFste] F INT_PS F WA HAs= QEHHPE
o] Al FEoA] Elo]mE Fgoste] o] % thg AlA JIFHE WA 74=| o

AN

lo
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[29 3—-3] - A4 Interrupt Mode(HM8001 Releasel.31)

Mol = A8 QJAXHQJIWE Alx"le] 7] 7]°5<l Navigation, LCD

Off, Bluetooth, USB, iPod, Aux, TV, Wallpaper, Calendar, Clock, Setting
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BHIE wmlo]lA =2 ZAEZH7} 85 i1, nlo|a=2 AEEE AYS [
3—1]3} ) o] mlola®E AEZ2 = AP(Application Processor) ¢+ UART
2 olu] AAE 0] glo], MA HEZS 7tdsl A A ZFsle] A &shH W 7] wj i

o, B AAAH A4S A5 o glo] HAES wuw A,

ltem Function Specification
R8C CPU core

* Number of fundamental instructions: 89
* Minimum instruction execution time:

Central 50 ns (f(XIN) = 20 MHz, VCC = 2.7 V to 5.5 V)
CPU processing 200 ns (f(XIN) = 5 MHz, VCC = 1.8 V to 5.5 V)
unit + Multiplier: 16 bits x 16 bits — 32 bits
*Multiply-accumulate instruction: 16 bits x 16 bits + 32 bits — 32
bits
*Operation mode: Single-chip mode (address space: 1 Mbyte)
Memory ROM,RAM, Refer to Table 1.3 Product List for R8C/33T Group.
Data flash
Power *Power-on reset
Voltage . ) .
Supply S *Voltage detection 3 (detection level of voltage detection 0 and
Voltage circuit voltage
Detection detection 1 selectable)
Programma | <Input-only: 1 pin
/O Ports ble 110 *CMOS /O ports: 27, selectable pull-up resistor
ports *High current drive ports: 27
+3 circuits: XIN clock oscillation circuit,
High-speed on-chip oscillator (with frequency adjustment function),
Low-speed on-chip oscillator
Clock *Oscillation stop detection: XIN clock oscillation stop detection
Clock generation function
circuits *Frequency divider circuit: Dividing selectable 1, 2, 4, 8, and 16

*Low power consumption modes:

Standard operating mode (high-speed clock, high-speed on-chip
oscillator,

low-speed on-chip oscillator), wait mode, stop mode
*Number of interrupt vectors: 69

Interrupts *External Interrupt: 7 (INT x 4, Key input x 4)

*Priority levels: 7 levels

*14 bits x 1 (with prescaler)

Watchdog Timer *Reset start selectable

*Low-speed on-chip oscillator for watchdog timer selectable
*1 channel

Activation sources: 22

DTC (Data Transfer

Controller
) *Transfer modes: 2 (normal mode, repeat mode)
) ) 8 bits x 1 (with 8-bit prescaler)
Timer Timer RA . . .
Timer mode (period timer), pulse output mode (output level
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inverted every
period), event counter mode, pulse width measurement mode,
pulse period
measurement mode
8 bits x 1 (with 8-bit prescaler)
Timer mode (period timer), programmable waveform generation
Timer g | Mode (PWM ,
output), programmable one-shot generation mode, programmable
wait oneshot
generation mode
16 bits x 1 (with 4 capture/compare registers)
Timer RC Timer mode (input capture function, output compare function),
PWM mode
(output 3 pins), PWM2 mode (PWM output pin)
UARTO, Clock synchronous serial I/O/UART x 2 channel
Serial UARTH
Interface Clock synchronous serial I/O/UART, 12C mode (12C-bus), SSU
UART2 mode,
multiprocessor communication function
LIN Module Hardware LIN: 1 (timer RA, UARTO)
10-bit resolution x 12 channels, includes sample and hold function,
A/D Converter with sweep
mode
Sensor Control Unit System CH x 3, electrostatic capacitive touch detection x 18

*Programming and erasure voltage: VCC = 2.7 V to 55 V
*Programming and erasure endurance: 10,000 times (data flash)
1,000 times (program ROM)

*Program security: ROM code protect, ID code check

*Debug functions: On-chip debug, on-board flash rewrite function
*Background operation (BGO) function

Flash Memory

Operati

Fr’;erj;:g Sunn f(XIN) = 20 MHz (VCC = 2.7 V to 55 V)
quencyrsupply f(XIN) = 5 MHz (VCC = 1.8 V to 5.5 V)

Voltage

Typ. 6.5 mA (VCC = 5.0 V, f(XIN) = 20 MHz)
Typ. 3.5 mA (VCC = 3.0 V, f(XIN) = 10 MHz)
Typ. 3.5 pA (VCC = 3.0 V, wait mode)
Typ. 2.0 pA (VCC = 3.0 V, stop mode)

Current Consumption

Operating Ambient —20 to 85°C (N version)

Temperature —40 to 85°C (D version)
32-pin LQFP

Package pin LQ

Package code: PLQP0032GB-A (previous code: 32P6U-A)

[ 3—1] Specifications for R8C/33T Group
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ABSTRACT

IVI System Control Using Gesture Recognition

. Gesture Recognition Using Proximity Sensor

Jeong, Soon—Cheol
Major in Smart Convergence
Technology Consulting

Dept. of Smart Convergence
Consulting
The Graduate School of Knowledge

Service Consulting

Hansung University

In the automotive market, connectivity and smart cars are
spreading. In parallel with this, the functions of the devices to be
controlled within the running vehicle have been diversified, and the
method for controlling the devices 1s being developed as voice
recognition and gesture recognition beyond the existing switch type
and touch screen type. The automotive gesture recognition market is
expected to grow at a CAGR of 44% from 2018 to 2024, driven by
the rapid growth of infotainment systems. Gesture recognition and

speech recognition are technologies that automakers are researching
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competitively to prevent distraction when the driver controls the in —
vehicle device while driving.

Al—based speech recognition technology 1is being applied to
automobiles under the leadership of IT companies such as Google and
Apple. Gesture recognition technology is a technology that is being
led by automobile companies or information device production
companies. Most companies use camera—based vision sensors to
implement gestures. Vision sensor has advantages that various
gestures can be implemented, but performance of hardware system is
important for image processing, and there is a disadvantage that it is
highly influenced by the external environment of illumination. In this
study, a proximity sensor was used to develop a system that can

easily implement gesture recognition at an affordable price.

Key words: Gesture recognition, Proximity sensor, Infotainment System,

Safety driving, UI/UX
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