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< SUMMARY >

| EETES | D-02

The main goal of this project is to develop a safety service which can avoid
a bicycle crash related with a car. In development process, we consider the
pattern of bicycle—car accidents. This crash has big weight on bicycle related

accidents. In order to this, we develop the standard message between
Purpose& objects, B2X safety protocol stack, a portable device based on WAVE
Contents technology, and a application software. In addition, the integrated
development is carried out to obtain the B2X safety service device.
Representative safety service and additional safety service, which can be
utilized for bicycle, are implemented. Furthermore, its performance is verified
by field trials.
Based on the above mentioned reasons, the core research areas are as
follows:
= Development of B2X safety service structure map and the definition
document for B2X safety service
= Development of the design definition document for B2X safety service
device
= Development of the message specification for B2X safety service
= |mplementation of the protocol stack for B2X safety service message
= Prototype development of B2X safety service device
R = Development of the application software and the management tool for
esults - .
B2X safty service device
= Development of the design document for B2X safety service field trials
= Analysis of manual for B2X safety service field trials
Quantitative research results are as follows:
= Domestic Paper: 5 (Indexed by KCI)
* [nternational Paper: 5 (Indexed by SCOPUS)
= Domestic Patent: 8
= |nternational Patent: 3
= S/W registration: 6
= Application for C-ITS field trial by the government and its
commercialization
= Upbringing the technical development for ICT-based implementation for
B various HMI types of bicycle safety service
xpected . .
Contribution = E.xten3|on of developgq rf'asults,' B2X safety service and system based on
bicycle. to other mobility including auto—bike
= Extension to perfect V2X (vehicle to infra, vehicle, pedestrian, bicycle)
service structure by considering bicycle and pedestrian safety service in
C-ITS
Next
-generation
V2X B2X V2X ,
Keywords C-1TS , , , , , Safety Service
Communication | Communication Wireless
Communication
Spec.




{ Contents >

1. Summary Of R&D PFOjeCt ........................................................................... 8
2. Trend of Domestic and International Technical Development -+ 15
3' ReseaFCh Items and Results .................................................................... 27
4. PrOjeCt AChievement and Contl”lbutlon ............................................. 107
5. Application Plan of Development Resultg e 119
6. Foreign SCience TeChnOlOgy Information ........................................ 121
7. Security Level Of R&D ReSUltS ............................................................. 121
8. ReseaFCh FaClllty and Equ1pment ....................................................... 121
9. Safe-ty Management .................................................................................. 122
10 Representative ReseaFCh Achievement ............................................. 123
11 Others ............................................................................................................ 124
12 Reference ..................................................................................................... 124



)

xt

Hr

ﬂ;’_yﬂl:‘li]-_]—_p}xﬂg‘]7ﬁ_g_

1.

27
107

- 119

121
121
-~ 121

w0

il

ol

AFIGoNA e s el

6.

7.

8. =L7tut

9.

7]
SEREE I it
10. Q7R THAe] o

11. 7]EbA}

=13
=1

122
-~ 123

124
- 124

L T
o

5!

4OEE

_ﬁ(_;]

<2 AR

mr
il

e

K



=N
T

KF

+ =&

1. o] B 1A

Fuct.

5{oF

T Ange ¥

Py

- 0
L

stoiA

E= 30




AL k- D-03

NEH 0IE0| SIHHHEM NS HWSAILD FAl RE0| SIHoHD U= A2 LIEHLEL JLH,
2007¢ Ol= &Xl WSAtD Al A= -8.4%=2 F&0| Z40td] U= BHH ANAH sit S At
A= 20109 299H0IA 20128 333H2=Z 11.4%Jt Soter He=Z L

OtNICH KM WSAtD A8 <

o
é
=
A
o
2
):-g
rlo
=)
o
ob
>
B

=
010
o
EJ
Ol
>
K]
>
Bl
=]

[
S|
>
=]
o

E2 VeX StD1=
ITS AIZHAF)OI = t
X=X H2E ALDE AFEO G150

<
N
X
40 o
o
Y
o
= W0
> Mo
o o
[> 0
oo g

1z
o
o
:O£
<
1z
uf
&
-
ro
[P
x
E
ﬂllﬂl
2'-|_|
=
o
5
w
>
0z
x
E
S
i
3
N
=
]
=

20 @ TH
ol
Q'E
@ o
Eon
ﬁ
>
Mo
]
n
0z
==
O
o
Hir
10
6@
=
&
g
N
El
Wil
>
K
1o
Jon
s
r9
>
oy

2 o7 HLS Sof HLE N AFMHIAS RQEHI0l S RAF OIEXZ SHHGI0Y, OIS
CHEt O MHIAZ =EO| JbsE.

Soll 2&iXt 012/0l= ANEHE AHMEIAN BHEot0 =2t&et VoxX oHE MHIA MAHI=
s

AL B oy

o AAA AT R Az F7
O 20128 48 =& 3 HEHZ0| 232 72 Reltet AIEH 210t 10008 804,

<2014. 6. OIFZEHA "HES 10002 AL AHMAEEE AU

O =W JHEAH 2= 20134 18,281km 2 SIHOIA2M, 200901l HIoH 60.5% It SIS,

- 201382 B FVNHENEZS| XNEH 28U =88 AMEH E29| 2502 SHHE

o

18,281kmZ SIotR 20, 0l= 20098 CHH| 60.5% SJtet

[oll




ANEHEZ =M = 2 & AXN <EX: A
(S JHA, km]
ANEANBSHIE =S -
- A nanmece | M 155 * MEAFEIE
AL AH A AL AL o & AL AE
2011 5,792 15,307 599 2,353 4,764 12,534 126 420
2012 6,383 17,066 932 2,975 5,269 13,432 190 659
2013 6,969 18,281 1,015 3,222 5,766 14,233 188 826
M 2= km
20,000 5, &5
i 15,308
10,000 !— -
I 5,792 6,331 g
|"||
201 2012 2013
ANMH E2 B7F FM <EXH @ oA HE>
U, AAA E o]FA} Al I
O MNEAH Y INEAHEZ2 B2 =0 T2t JEH L OIEXE AF2JF SO =MIN US.
- NEH DEAIDN 28 XIAI=E0| =2 3YE 2%= H2F 2F 300H 0| AFZ

13000

12,000

1,000

10,000

9,000 {1

8,000

.................. 00
e W) AR
e 500
12532 13316 |°
: it
0\ 12121 [
- 1 400
**** 8 o g 300
e 200
100
2009 2010 201 2012 2013
AMH MEAD <EH:

- OIEXH AtL1e] 2 201101= A SJtot] JULH

Of of 28f= &2t 400 Ol&t0l Ak
- 8= NEAH WSAL 5=
ol BIE 2011 /US

2 20004 ChH| 2012 Za A

XIAZ0

| 2F 4%=2 AHA

H

WAL XIALE

201 2,640, AFZIXIDF 1. 7HI2 XI&=

oe =4(3)

2009 12,532 337 12,790 2.7

2010 11,259 297 11,441 2.6

2011 12,121 275 12,358 23

2012 12,908 289 13,127 22

2013 13,316 282 13,598 2.1
ERNSSC 20143 E WEADEH 29k



1,000 o
og 4t () Ag(E)  RAE) N2
e o o ) v R R |
10950 2009 11,522 504 13,721 44
w:ﬂ
10,000 f—— 5 2010 10,950 434 13,142 40
2011 10,170 429 12,102 42
soo0| Mt — R o -
g s
2012 10,415 405 12,441 39
Goool BN B 0 B B B |3
2013 10,433 413 12,379 4.0
4,000
2009 2010 2017 2012 2013
O|EXt MEAID <&X: TEUNEZCH 2014HT DEATEH 2
- M2AI2 2 09~-11E TIEH WEALD SHUAM XIAFER0] =2 XIEH-XHE2E AFDHIZ0]
92.5%2 =H AU, 0|F0| IHE =2 5000 0lah DB A= XIAE0| 10%E Aglokl]
ol
MO
(240)
400 |
350 | [H
30K
300 | =
250
223
200
150
100 o e
FE @B . -
5() s i 42
16 - A 1 = . . !
o LHEm UI_I.z. B.ss0 mBo @Al 3 DD_ DD.:.
£ L FHE =L 77 A BEXt 71E} njid
H Sl B 28R [ AR
AHH wEsALDLe| A ZF AMDFEH <EX 0 M2A>
O EZNEZSCHHIN &2tet IR WSAID NSRS 246 210 2 MM NSt D Xek=E X
8H OHEANHIAS ERAS E0olst
- A&ED

HIoHAtS] 98.2% = Y+t B Q10| Eol= AFLRSMH, KNHEH IJtoiXel S 64.3%=
O

= |5t ez Z&E
- NEH WSAIN FES MHEHe SSAIZ AME0| =S,
- £201 AHE/BAUEZ29 U2IZ0IALl wSAFD0 28t XIAS0] B2 XIAFS0 Blol 2.7810t =

_10_



<EX  ZRmSaC Wi 1sAD 24 XARY A M 235>
B2X
2 54 A A H] 2= 9]
g4
A3 A Abazh A7) 94698 A o
9 A Aba F EW A7 FE bk 569%2 MY BS o
A 2 s mE 654 ol nW eAAA B9 A B
AAA S 982%E Wit AW Y A5 .
1A AAA} A A4 ARAATE AR Al s 3w o4 W
ael
AAATY AR A AHFRe) F AP A o] WA 643%3HA o
AAAT} A B 5% Ahae] g o
AAAZ} AR Abel A Sl E 582H465%), B AH19.6%), o
2 2H8.9%), AAA(7.1%), FF3H66), oI EAHA1%) Fo] #oz vheh,
ARAZ A AR Aol A AR E S EAH66.6%), 3HEA(14.4%), o
SEAH6.7%), Ol EAHA0%) T £ 7 LER.
A
29l
AAAZY AR Aol A FsAk AFEEDRE WAL ST 50.7% 2 o
179%%) A1§ AR 280 B
AAAZ} DA Aol A FheiAk AFEERRE WAL G o] T46% 2 o
20.3%5%1 AbdE Amch 378 B
O
.. w2 AgdRe JHERe] YA} 822%2 1Y Be .
o An/R7tER el el AAbge] 8308 MY kg :
o L ma;e AR A 554%, WAFRA 409% A .
h et Aael AR W, wAREE JHrge] Fow wha
ARA SA F AAE 51 ol 4ol 80.9%9. o
A AAA s T AR Fa deEde velrt 77.2%% g Bk,
- gARe] SR el vk 321% 2 g wE
e APEAE bR WA gk 886%, TR T ohAR W Agate 849%F
24

.

2

of &% V2V, V2I MHIAE

a4 Ve e dF R W ede 284
O (XHMICH ITS AF
WSAD
- 01=

) SUANA=

Xr&Db Xt oIet, olsSE22HV2
o MHEWZE Flet &

XEAICH ITS(C-ITS) At

S0l 2 82%2 WESAtL)

NHTSA)

_’l’l_



vav

* Forward Collisions

* Road Departure

* Intersection

* Lane Change/ Merge

vai 03

* Intersection
* Road Departure

B % of crash scenarios potentially addressed by technology

Xt= : DOT HS 811 381, October 2010, U.S. DOT NHTSA
Frequency of Target Crashes for IntelliDrive Safety Systems
Ol Z2W ST (NHTSA) 2| VaX MH|A WEAD Zia M|

- Z2LHOIA S “XEAICH ITS AIBEAIE S Soll V2X (vehicle to infrastructure, vehicle, person) 2|
Bto| O AHIAE EHIotD AU X OlEX 2 HE O OFMMH|IA I E fIst |&I|=2
25 Y AlEHES flg SF0] =450 US.

SESR0A LESE IAIL TS ABIA Z2IM0 B2XHl CHet MUlA=E EEE AKX 2| HEU
‘B2X oM AHIATO CHEF OFHEAHIA HOIM, AMAE @7 ALEEM, HIAIXI EEMICHH S2 0] 1t
MU eig 2RIt US.

- C-ITS =W &= MHIA & ol=Ze} J|=l(oh SA3(13.07.18)0IM LHE T2 AHIA 1504
E a2 2 MHIAE 27, S5, S &2 2 &4, e 889 Sot Al JHEsS 38
Sl FR RTPAR XS4 YAl S24 FE, BE A JIES S50 2F0KE J|I=Nl
AN CHoll H2lg

- C-ITS =W &2 MHIA & olZe} J&l(eh S&3(13.07.18)0IA 4 T0| ZRFH MHIAS
7 MEIA Z0HM CHE2l & 1501 HE2IAH0lEE 848 eHE

41 =Y 7] ZE Al
Hl& o =3 A 7E e

il "4 713 A | B[1s [ PR [ 52 TE
—— - 1 |HA78 agdeld 73 p——— O, | O | O] O

1 7124y %3 : £ L ol
1 VAT e w53 A o PO 1OTO[0

4 |22 337 AuAF —— e X | O | O | O

3 lobA(Fe]) 24 AY | 5 (=48 - 7R AT —— el X | O | O[O
6 == AYF F4 A4 ::|—|—||_| AR

- oo o | 7 |EAE AEAY AFAD | v X |00 0

PR RS Ay oed eraed A oy =Hel kel EelKe

& | e v 9 [#H2 g3 VIV el ¥ [ O X | O

o [AEa® M AL HriaEses sy =X [ X | X | O

2 11 |28E =49 . el X | X | X | X

i 7} ARA r ) a17

6 (B3 N Cae ) To9R 3ed Aa 2 = X 0|00

13 7=k &==H7] 7Y |—| l1C | 0|0
T AT A 9 U4 P53 323 v2v O |C OO
15 3% 184% 33 el O[OJOT[X

REMITH TS 7|8t=A S 9I3h AlAle] PMEQl 1571 Afu|A

=2
= =
<EXN | IEUSTF, e=AlsdusSHA &>

_12_



IM, AIAE Q7 AFEEA, BIIAIK]

2t

A

A XO
= =

"0l CHEt orM Al

"2} 8)

A
NHIA S8 Xt

A

clAI0IE = 'B2X & At

IT

=

1501 O

- 'B2X ot& AH]

o

2|

=
=

- 'B2X & At

ol

1 Jlsd

=)
=

A9 X

8), 12), & 13) MHIAOIA ‘B2X o+& AH|

trip computer0il CH

—

—

2 85t

A D

sl
=

|
ctol

=X
=
=

Lt JF2I0ILE

e $24

F

ol B2X DI

=

Jt

=<
[<=)

Al

2

P

- JIES D

- HEAH2Z GPS JIEte] HIHIAHIol1E
i

2t AA AdH

ol
10y
<0
oK
ol

Jigt ™ HE trip computerE M

=
-

gro| OHMANHIAS

i
S

IO THEA 2Z MA Al

M

otLlct

[

[=]=]

0

b OtLlct

et MBIAE

A

t= er& Al

- 2010& Ol

0

o
AN

£ Tafotl

a2 o

=
=

SH

=
o

AEIAO0

A KNS H, Q&8O

A AFE Ol Connected Vehicle, Safety Pilot

oK
KIo
<0

J|J
19)
Al
1D

@
ol

ol
<

nJ
ol

I
RO
o
fif

00

180

e

FAXIOIA Pilot AT EHAHIOI A0 WAVE SalEHES

12
[y}

| XHEH SHEAH|AE ST 2

E

-0

=2 JIBeZ & eHE MHIAS JHEGH
H &XMol 22 AE0IH 222 JHILE SIDt HIAEIH

0

2 OECD =Jtoil dl

HESE

S
(i

_I

O = Xt

K
<+

o

4BH

ol

ol

OECD Et =Jt01l dl

Blw.

I

nJ

=t

00
3.

=]
OECD(’'06)
OECD(’'06)
OECD('06)

12.9%
87.3%
67.8%
98.3%

AAAR

(Rth)
620
7,200
8,665
1,600

AAA R F

_13_

2.16%
10.0%
14.0%
27.0%

(km)
15,308
30,000
78,638
22,000

AAAER

=




1-3. 930 HY
7F. 71 &4 (TRL 2AZ 7<)

TE ®7] @AE A
P TRL 1 D Ol 2% ¢I3Acty
712 T
TRL 2 O Z1EH i EE A
TRL 3 O] HEH 5T oA
A & 1&7;”
TRL 4 O HEd 4587 HA
TRL 5 [ ] | TARERE AIE A
A HE B )
TRL 6 0 TRLE | FAPEE 7IEAIE A
TRL 7 0 TRL7 | ®AIEE AEE 2 CHA|
A3t @A _
TRL 8 0 TRes | AIIE 2X W MSAE S
Al st T TRL 9 0 TRLY | SHEEE/AtEETHA
O 32U Ho=Z Xt&kt Xhek, 2lZet 0lsHa2HVeX MElA) AESAIS D182 IS At At
HOLS IS XM ITS(C-ITS) At A&3F FHI SAHN US.
O XS WAVE &2 2 J[XI=2 MACH O A0 & MAHAIE 2= WAVE 24 ClZetE I=0t=
AU A
O Defut, MHEAHE WAVE S| AESH HSES M HAMY SHH AIRS SEHR E0g D
[O)p=2
MO
O =l 32 JEAHE WAVE S0l CHEH HAFIHE Atdll= OtE 8l 222 TS0 O DHA

o
OF 21Z9) B 7D} 8 2002 B,

O 0l 2H=Z 0 UM HAFIHY SHHE TRL 5 (RAERIE AIE BAHNZ BHE.

_14_



D-04

24 9 AEAH

il

0]
u

S

_(H

Al A
O www.kaia.re.kr It www.ntis.go.kr HIM & A2 SAFsH DHMIDF &

=
=

AT

(]

-+

7 =7 AT NEAY
1) 7L HA Y TH5EA

2l
0

00

i)

1

ul

==
[

AH
Al

fvex®, fB2x", fvave, "B2ve,

N

“WAVE",
il

WAVE D18k VX0l 2t D&

—

—

O Ofeiel & 1HAl

%
ar

35

8388
(R3A L7+

2 AAH, WAVE

.I

MNEIA A JHE0| =R

3} A

BA| 28 7

el

=

—

—

ot

9]

Jgroz
XSt 2

=2

=

N RER

A =8

WAVE D[] V2X S4! Izt 0]

—

—

g

FRIOH A

H

- oS JHHINIA

a0
)
1

o0
Kl

=
13

ERIOll A

i

O

ALE THEH 2H ] oHE ABIAJE JHE

of

Z6t) ol MEIA 276t A= WAVE HIAE Hi

PAL RHE 4 Ot AHIA O 2 Z330] Jtsgh

O “A0t

ol
o
<

<q
o

tOIIOI™ LtAl

o

1

— olg AN S-St Oded LA

a0
<
el

il

ok

oll

& IEE20IA2 V2X 21Eet

3

0l
oll

&l

oy

0

tedold &

1
—

— ofl e IMIGIA WAVE

MHIAZ = HHi’te €201 O UOS.

(2) @7 AEHA S 2235 7

At

bRt OH

=

=
—

ol
|

Broil

F

ioJ

O XAt

Jl= JHE0l Xl

al
=<

MHIA

i0J
oF
o

110

OH

R0
ok
0
0K
il
oJ

n0
K

P

==

Kk
JU

ERIONA

™=

He

1o

b

al

N

[[e)

P

_15_

_I




O Feth, 00l gzt AME SMel FoHES U=Jt oig JHHl F0iot) sk SXet Vex
Jl=81 WAVE HIAE HIEE 0ISoilA 20 6l & WMl SHE €488 = US A2
JITHE.

g, gARere] Fud A75Y L &4 5§ B4
(1) FU A7EY

O
H
(o
1o
Z—{_
_>‘|_
Y
I
I
N
Iy
ro
M
hu
1]
o
0x
ol
o
i
ﬁ
ro
A
=}
2
pal
ofy
fn

- 2 KR 2R 0IB2 I NLD BBREHO 1ol L 2H22IS DA AR HAI,
IeA3, ﬂHIHlE{ 2L SO J|BHYS FHO2 HFG 21D US

- BBXEA NHIAE N, A0l 2 CHOY/EH D Q2|0 29X =00 D2{5IUE ®,
oM A H| A= rétH&” | DIR201D XIEH X2k L AFRIZE DSADC ARNLS 913 D
sHL2 0IEs +FY

- QIRHOIAE BN BA SXS 9B 2E ROIEXISS WL 2D Y20 HAl XD K& A
2 OHRIAHIA JHZOlE BHHES JIND US

- BHXXIR0AE NI 018 BIte NI 2 S0l 201 AQE 222 X&) 018 /\I
BOI42 MIBoe W2 ML 23510 “XHEA BELks(www.bike.go.kr)' & HOIXIS
O FE NN 2 A, BESF NEA L S TS AHIAZS MBS US.

— O{%Al U-Bike AIZIBSRIEIAIAE IEAILOIA CH SEE Do R0 Wi-fi S
g 0123 2H I display, IO JI'5S LY5ts ADIE SIS HXIGHAKIL B2I, B2V AlA
ge RE5IA 28

- SUHOIA HLE Fo i &8 L Y

LADE F27% L 34 2 oy
— = =i =

A9 |- AE 4aA £2 20 e e % GSP 7T
5 - 37| = Facebook, Twitter 3 75

o |- Fu A 2

AR |- AR B2 Qe Adu 2 5 98

AR |- FHE

- GISOl A4, S A A 9l S
W |- GPS )
An =

9] - A A - AT E o] AAA FEAY B

SR saea aw AR |- A B s 9 5EE S 98

P gaeae 2a - AdEE 2R QEA £4 2o

;q}f%i s s T - AR FE A e 2 AR b

A L;iij’ o= o W GpS o - @ AHA RuAel

agli}u IR B T R R R T e

R - WH A ol A ARAEZT b5,
- 715 4H A ol@A] ek 7% B
B %ngji (¢} = = T

oA5A | - AHA el - mubl 8 QR H=E ol &% A7 vl

U-BIKE | - 2=#le]d 270 g |7 @0l dEel, Tl A4

29 |- FHAN % = DEE R L iR

ARAA |- eBEn - ofoln, MWHE 27| BA)

_16_



_ Jq o) 1 _%‘_é }g_
mtela | - AgwEelg AHA 55 gatA AdA el 7t
% Ak | - AFYE e AR 24 Aa ks
A |- ARYE s 3
- 39 AR Hy BE2i=
_ o~ =1 Q
- AAA EwA P Au to] AFUE o8
Bike T Az |- gpAns 42

- AR

S AR el RA R Fa wFe BAY

O U XtAICH ITS (C-ITS) JI= HE2 =2 USIHE P8 QZet 75 Il 88 Y D= Y
ol XISEH US.

- 2LHo| C-ITSSt 218t (HEHQ!

v
T
<
e
=
o
0

“U-transportation 218t |= JHE" 1} “ADIE

SlOIZI0I” At L,
— U-transportation 2|8t J|&= W (2006E~2012E) © V2V/V2| SAIAAE Jiet HAU=Q| X2t
AMAED X2 MIHEEHD|E, Embedded ESiE JH%%PD_ OI2 JIBteZ WEMIN AMHIA, NS

oFE MHIA, NSHE MUIASL 22 Chst

— ADHE SHOIRIO0l (2008E~20144) @ R SAl Dlt.‘_F WEILE NS & 28 Jl= g, =2
Ol & 0 S XISXH HAHDI= JHE, 2EE L JIdMol S =2JI8F Dz S JH6HRL
O, OIZ JIEt2=2 WAVE 4! J|8F Ho| HZE MEIA, ADE S MBIA, Virtual VMS MBI,
g Mo, BA MBlA S2 S8 MblA s ddE

- US4HA & S8 D8 AAIRE 2t DEHSAIAE Y At (2013 ~ 2016) : F&HEIE
Sct NSHE X, A8 J|et ISt 28 EX AIAE, WAVE & UTIS =8 28 JHY, WAVE
JIgH Xtek ot AHIA JHE S deiotl US.

(2) 3¢ AFTF
O =2 M8 NAHECSZ B2 C-ITS 2t HAPE JMEst) JUCH, HRE2 B IS ot AdlA
£ fIst JIgt 2= L MHIA JHE XISE. NN S 0I1EXE fIst AblA & S JHEE2 A%
CHAOIO] AIEEEN 28t BES F8 S2 0188 =5
O =8
- 1980 SEHRH AREO M V2X MHIA D18l Al Dl &2 oM AUIA 2 &2
S22 Il MY S0l =2 Y50 o2 MY, = Il S X0IE 2 V2X ABIASE DA
S =2Uts Zel ASXHESE OtLler AiMAH, QEBI0l & X0 CHet o™ AMHIAE 1N
&,
— Compass4D, Amsterdam Gruop Z2HE : QQEHI0| Al 2AE I8 HNEAHIA JHE L Al
oA =

— SAFESPOT : It&1 & 2E UXD| 2 =2 0182 #E0t], A&t NEH/ 2t 2
s

==
—=

0t
of

Ul & AL EXIE et AEAEIA JHE &
OFK:

- Compass4D$F SAFESPOTS| &% 2012EHAl 2H& AHIA D0 28 =20 M A2 Ol

MEH updatetl= JI=& WE DI0IE.

- BikeCOM Project : 20134 Blcycle—to—car communication (B2C) A&, XHEH KHSAF 2+
== JIUIE <ol V2X StIS HZSIHLE F=H dol@AIl gl FXUEUIA AR AX

_‘|7_



T2 SES BHHGHA 23,
- Volvo's cyclist detection with Full Auto Brake : 20133 SaX &2 K&IPF NMSKet =
= 2R DNHE= 32 00l Uist &= 2K dA = Tts 3102 ¥ s s, dAA
MO JIE22 AN V2X S&I0| B&85X 22,
ZA = 284 Xel0A J
M= VeX 2 M2 %43,
AE et ME HE L 24H

MM Dlgtoz
&1 012Xl OHA Al

s X

Jlgtol =
R
2bX or2t HIZ2.

KISHEtSE
=
— Jaguar Land Rover’s Bike Sense Research — 20154 A& &2

2R BN AIZE 2
— BYXEE - 2015 S A, HOHE
SOl RIE. WAVE S410] 25X o

D

;

ey
e Ao Sl B
D
e =0.,~,‘.
{ERTRA C ERTICO |YaProtlid :
wrre. F P "{umm. InleIﬂDrfvng
.I"j. " [nTxGrnupr—‘l'o‘BSS ){E\LH
/ %4 Toyota) B
‘\‘-‘"‘ —
\\_ ‘I"r %r‘t',é
g

.:.' s
mmsp{ ﬂrms TASVA)

{CVIS |(COOPERS ) )
'SAFESPOT) B,
J b 3
i o
Sma rtl-hg'mayv {}Eal‘etndnnecﬂ
i (TTS-Safety 2010

4 PREVENT
£ /{GeoNet ]| (SeVeCOM)
Car 2 Car [ SYSTER t-&

il [:ymmmz ,{NE»\RCTIS
‘“”fpnicnsn—?
\ \- o
»

_ P
f:\ Companies and organisations =
a1 MA C-ITS =2 =R
O 0I1=
- M9 0I2h A, (4B0] BEGHs TRMES S C-ITS &1 N3
— IntelliDrive Z2ME @ Xt} 1=, T2l S S| 28 S4l &d HES ?loil 5.9GHz T
AN V2V, V212t S48 25 XI@ok= WAVE Dl JIBte] sS4l elZets 15, 28. V20
SES HE0H X2 ARIAIUHOIA IHEH, LEHI0l St S5 &l
= 0IZ20l ARXICHO U= XSt THEAH 2H EE=
A A, Q&EHIOl, Xt

(Vehicle—to—others)
FRISH =

AHIA R
0l= 0 8ol : WAVES
Ue AlY
BikeShieldApp. : 2015E bicycle—to—vehicle (B2V) communication JH&
d2 O|I| =
MNECX| 23
AZ Al

rr

o

ST LEABIA KIS, KAl 2=
AL
BLEP VN

0
w

U 4 AUs
£E Jhs4g o
A TR O AHIAS

Fd B2V communicationO| OIFXI0{ WAVE S410|
ASAIZ

=
=

SXHll CHollA X120l Jt=otH

016
- Intelliway : 2015 XF&EHE V2V networkOl

hardware & application JHZ

_18_




O oiel XA 23 DHIY 4 e s&
DL F27)% 2% 33 % vi
- AgE F Qe AAA FTH AES
_ }-;ﬁ}] O]E HE]//\]ZJ' T }‘ ‘]/] o T ] 5]’
B - RAelEdA AR Ug B4 T
Endomondo | - é;"'i.“E vl 7k
el s - sel s A% b
o - AA ARUE 7 BE
- A" A ol ABI/AIZE Efold BEVF EA8te] B HAA ¢ 5 Ut
Runtastic - 42y 2R2Y W7k | - Hol2E A% Ut
- Efolyd BE - Efold RE ¢ EWs 7|5 HA
- A= 2oy ojHde] &4 F A=EE H
- AFYE 7% a Ay
Everytrail - AAA olFA"Y AH U | - AE AR #2YG AEAY tE
2 AR - T8 7FS felA A3 HddT + glu
Aol & ¥ 7t
O JIEF AHEA 23 D= Y S8

— 2E ‘Cycle Alert’ A2 RFID

s
JI8E K& A
dA el HAIEE

CHEAIAES

clAlH EXIZ2

=
el

Lt A0

.....

K& S HN, S

HM XS

ToE AIAE O

20144 &1 DS (Transport for London) : & M XFsSXH B8iX el XAHEH 0I2AHet
Of = /E = ZAAIPID| RloH S HMH AsXHo H2E = Us ARIXIO &HED =0 CHst

A= Reinventing two wheels ( Bike—safety technology ): XFHSH AFIXICHOIAL REE D1 &EH

£202S BE0/0] NH&) N =2 U SHX0IN ZD L MY

O o2l &N HE G2 Jlx MBS MM 9IF JIs HBU NSHH US
Hel XM OHLIOKE A2 TEHO 20| Jhset HE GPS St 0129
GARMIN, S2°l TWONAV HIZ0| SAISIUS. & MBS $500~$900 LHSI2| IS 46t
Olg
AXDIE NSNS BE JIs L SHX 2M)|s, SREA J|ge] EHRte 26 S J|S,
SHtll HBE= DT SOl W LKA s SO ALK M2

_19_



GARMIN( 0| =)

CHrER[(of :

st 2| 2| X-& GPS

3) AAA ¢d BE Y FA 5%
O D=9 CRUEHETICH =

- 0= FHWANIMEZ 201249 <0l

NEHEZE

tatlez

TWONAV(SY)

GARMIN(TO|=2) & TWONAV(S L))

st
MBicycle Road Safety Audit Guidelines and Prompt Listsy; & 22tot0d A& HE201 CHeH &

ZUNSOHMEICH JIETE L=,
O |8 ‘BicYcle Policy AuDit’;
- S8 BYPAD=

O
¥
z

o
e

ro

on
u

BYPAD
EPJ@E' EU\DP N,

rorr
EJ

Ol 22 TIUHLE SR SSHASAICH THoto, "AHEAHE" x "S5 " &
7

OtM AHIADE HRE222 WAVE e1et

tRI2l SHEAHIAE F8ichke 22 JIs

o AN

53 UAd PR 71 E73
?ﬂu‘%(KO) | 52 | 29 1 (F)elHFx; |

=< =93 1 10-2009-0034795 (2009.04.21) |

R %7Htﬂz‘z : 10-2010-0116066 (2010.10.29) |
523 1 10-1047472-0000 (2011.07.01)
ARA] Y HHAE LPAHRE F530, olE AFs= SAFE E/IEFA L AXAA
o g7 & AR} AFEH= 7li% RFID 19} 4R FE/7|E5FA A 50 FRE
AA ] FHFAYAAME HAEeta, 949 THHYAHERE HEE FAlsE F/FA5F &
Azl Al 58 PAHR L ﬂﬂkl AL &9ste 859 AdAY e AR HE

8 st =R ASHE FAA L A A A ﬂfﬂ AZAAL FA EE FPARE A e F
PAAMA; @ PR HE/IEZAE 3 §59 HRE AY B HYsta, *PHE g5
NEZAZRE AR GAA GAA D FARAMA S AR LT 0 TRl wheh HE A
o2 FYEE B9 $AANA AP dHFEE Aot vd ARE THEE RS
EAdoz & gAY LAFR 7|5 NAE

_20_



53113 A kA A ="
7‘5].511(KO) | EE | rigo : Z/\1§]/\}. UH/\:I |

=4 =99 S 0 10-2011-0001184(2011-01-06) |

gH %7}1%1 10-2012-0079860(2012-07-16) |
SEH3E 0 10-1179994-0000(2012-08-30)
2 U ZAHA kA Al 2=wlel] #gk o)t

o 2 o] maw ofgle] AL JAE BAFOEHN FHle HII L= A, Aoy o
2 AAA SAAEANA AdAL] Fd9E A Al F YEE gto] AHA A HHE =
23 e TEe] A"

559 AHFHE AAA AFag HAAEA
TSH?(KO) | 55 | 99 955, |

=4 =YW S 0 10-2012-0008171(2012-01-27) |

AR %7H‘Eﬂ§ 10-2013-0087132(2013-08-06) |
SS9 S 0 10-1313022-0000(2013-09-24)
LAY S AFo] Ao I HA & olsFue] AMEEE AT E A Ay H
AR #e Aor A7) ol VFEREE A FAY HAR 7] A4 AR
oA QAZIRES dlolE (DA 7] olEFde f¥HE BHE, EHAG(Vout) e QA7
o} WA %= PWM(Pulse Width Modulation) 4 2] J7El(duty) AtelES ZAAsIE 7)Ao 5,
2 A7) PWM Ao wa dEdg(Vineg F2Ed & ARsta, dage o 58S ¢
Ahd A7 FEHLGE 471 PWM A& wet dYA7 = Fag FHEFE 23stoa 1A
7t FAANAY, 4A2E 8 3S ST W BE #92 ARd W T A Bungs

89 o] g3te] &3t A T AHAAY RaAA FolA AFoR HFLEE AuFgoEH AAAR
AE A4F FEAILE oEstEd Efo 4 F dE AFYE A Aag GG #
g Zoltt
gk AHATE FAA A AeoR BN A F4A Aivlss ste] AdAL Bga e
AbaLE dd ¢ glom ) AHAY FA AA T AAAL Ag7A XE FAYS HAGA
EdS gHE & de 237t 9
ek 2 o] tHFHE WA Aag ARG A = PEL A HAhe Av] 2 HA9 H
fog AN AHLo] GolatH, AiH AFE AAZHQ FHo] Ut

551 A #HY S Fo g2 2 2 Aoy
S (KO) | 55 | 29 1 LG A=A |

=4 =YW S 0 10-2009-0119195(2009-12-03) |

AR TS ¢ 10-2011-0062460(2011-06-10) |
SEWT
2oyl Fo gEr] 9 2 Aoliyel #ek lojth B Fd ©Ev) e Aoy, A F
3 IAAHH e B A AREAS] AAAARE HAS a3, g4 Tl dlgske] XA

Q¢ Fo AR WAEHESR AV B A AR FAAR TS5 AT B dge] w
29, AdA FAS 9% vnAelAd SHEATstL AdA HHARL BA], Bdaba BAE
Hxd F rh

_21_




3 WAL BE AH[2 A B gy
ﬁliL(KO) | % | 921 : olFuigtuststd &g, |

=4 =993 1 10-2012-0019642(2012-02-27) |

4R %ﬂ%i.
52935 1 10-1258037(2013-04-13)
Eodbmge wEALD FAR el A8 9 T e 33 Aew B odgo] o AA] o wE
WEARSL AR AEA AW E, AR o] B A didt dRE e AR e
A7) B AA F 4] wakRe] AR wAstE ARZ AYstE Ay AAE e dAE
< g AA FAAZTE FlEel o3 ADHEAE ddstes HAIAE dwRel 4] A

o TWAN A7 7] Aol os] AdEE A, A7l AY AAE 9] FE eAAS #Bdste
FTE 7M5A ddiel A7 Ay AAE ke SE Al 7] AAE HHE Yol B A
9 AALERZ S5 ZAHE ot FE HREE gt
ole wel, wAZ WYstE AAE 2+ JFAAR I Aol os] AdEEA ] wep AA
E o] FE RS #BUsta, FE JteAol B2 Afde AAECd ARFOIZH wFALIL
o HAS &Y & Ut

4. a9 58 5%

O ZMAS S=0| 22 =Y

J
HE AISotH JME F 275 2(0|

CHolKd, “bicycle” x “safety ” x “dsrc” 2344
26921, K844, PCT:2H)S Ujaecz 2451 S.

—

O WAVE AIAES Al MHIAE ot U= 01=2 ZR WAVE Q1ZctE &8 e & X2t
e AHIA 2t So610F SSHO AU, AHEHOl S3t 20 UX= Ee o2, i+

JedotH 2 HHUME IHEAH0 Satel AIXMAre| 2201 228,
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When a decision is made that it is necessary to call driver’'s attention as a result of
analyzing driving safety support information received by a roadside device in formation

o oF receiving unit 34 and vehicle driving state in

- formation detected by a vehicle state detecting unit 33, an attention—calling screen, in which
a target detection area including an obstacle is superimposed upon a corresponding map
information, is displayed.
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A switching device for connection to an antenna unit and a computing unit to form a
communication device for car-to-X communication, in particular a DSRC communication
device. The switching device has at least one interface for communication with a mobile

Kok terminal device, in particular a mobile telephone. The switching device includes a computing

unit and a control device to forward at least a part of received messages to the mobile

terminal device and/or to transmit messages on the basis of a control command from the

mobile terminal device.
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. B2X ¢tA AMH|2E f3t vAR] 74 2 Z2EE 29 /| 3 uFd g
(1) |24 w4
O WAVE(Wireless Access in Vehicular Environments)

- XEHEAS SAIAAE D XI2AAS &6 ITSE0HM CHSH ABIAS X206 st SAIAl
Adlol QUM OZ IIHE A2 WAVE(Wireless Access in Vehicular Environments)2td 4N
U= |EEE 802.11p/1609E=S MEHGIN V2V SAI1F V2| E410 0I2E. WAVEE 1= 0|S4
IS4 WSAIZH0] B2 XHeF QUM 2L X2 RS AES XEH MLE £ Je 24
EAI|I=2M 5.8GHz tHE, OFDM(Othogonal Frequency Division Multiplexing) 2& 2 2tLE
J|I=0] 2RE. WAVE E4l HE RX= Ofef O 210 28 HES2 E 110 20| 0|20 &,

- WAVES| =2 EZ2 HE22 &5. J|I& 24AQ0Ig4Yl E=0I |EEE 802.11a/ge= 24 HH&D|2t
AP(Access Point)2t2| S4ls HAdH| &0l =2 215 WAS HXl= BHH, |EEE 802.11p
WAVENIM= 013 O1=2 HXIX 210 SAI0| JF=aH10 XE2Far X2, XpeFd QI 2t2to| =
S410| JbsotAl .

F 1. WAVE A _
IEEE 802.11p | %41 A% & 918 MAC A% 084 I\ il
IEEE 1609.1 ITS 58 Mul= A% 4, LT._H._. i I
IEEE 1609.2 o1% 2 wot AZ q B q B
IEEE 16093 MEAZ A%
IEEE 16094 UEJE] jHLY_Jj 7;”%; Manogemenl Plang ﬂah:hn% |ETF
E 2. WAVE E7 ‘ | ?’/ 1
WNE DRI Tce
Zu2 O 5850 ~ 5925 GHz 7| ™ e ]
W OFDM (BPSK, QPSK, 1609.3 \ m w022 |
16QAM, 64QAM) — || 1609.4
e} =3} i ¢ Hyih-Chnfil p=t
X]_ﬂd 7} 3t A 200 km/h I WHENEC | o (1| 802.41p |
A% &%
Ad 770l 10MHz A3 [ WAVE P L 8t
HAo AFEEE 27 Mbps
T4 w4 Hd 1 km

<JE> WAVE AS 7=

E 3. BSM MA|X] H& E 4. SPAT HAIX] HHE

Basic Safgty Message Signal Phase and Timing
T 1m§. Status
3D Position Category
Position Accuracy Lane Set
Spegd Line reference
' Heading Time to change
Steering Wheel Angle Pass state
Acceleration

Break Status
Vehicle Size
Event Flags(A 9 38)
Path History(X1€13)
Path Prediction(1 & &)
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O BSM(Basic Safety Message)

O

(2)

O =

- Xtk 2t SplokE BIAIK S< IZH ol &eEliz 012 XsX Jls 83l SAE(Society of
Automotive Engineers)0ilA MIESH J2735 AHEUIAIX HECE, tMZ oM T8 o282
B AE H32E FINEHCZ WEE = s HAIKIL.

- BSMZ2 H 31 22 2SS EEotl US.

SPAT(Signal Phase and Timing)

- SPATE= BSMt OHEDLIXIZ 01= AtsXt iz 83121 SAEUIA MESH HIAIX EELZ Wit2
SHAMS AIRE 05| T|O|'O:| Mo HEE S44816H HAIX E=Y.

- 0Ig S uUx=2 =S

- SPATE H 42 &2 AMS SO AE(Status), IHHILD2]
(Category), AHHAEE(Lane Set), &2 e), WA Al2KTime to change),
C& AEH(Pass state) S2 FE2E JHXL US. 01 DBtz W20 &825t= X0
WAVED|B2] V2X S4&I= S0t SPAT HIAIKIE &4l &C2M &S AR 8 52 E2E

MHIAZ 2 U8,

rol

_,_

B2X ¢tA A v A HAIR] 77

UHUAE =EnSHsPDIedER0| XEoks 20148 SEWNSII=HAMLAISELZ &=
WSEIE 3 S AHEH Z 0 (Bicycle to Infra/Vehicle) QHMAHIA JHE &7
OIA THEHSE TEEH 28 = RHEHQE ASA 2H0ll = 08E= HAIKE E2l6tl) #33t 6t S.

N
J
>
0
U|0

=]
i
=
@
N
>
=
>
=
=
=
=
o
o
nlo
oo
1o
Y
S
e8]
N\
>
=
x
o

>
10
-
ol
>||9
POII
2
2

STH, WAVE SAI0l DIBHsH OHE AHIAE 28 HIAIXISO0| 01=2 XsSXE JIsAFE sl (Society of
Automotive Engineers, SAE) J2735 720l AT US.

| AFEHON 2tet OtM HIOIHE =12= HAIKIZA
IAIXIE. O BSM2 & AHIANAM 7%= C

£3l, Basic Safety Message(BSM)2 A=
f I
B X BE2EHAY . 3L FIl= 100ms=2

gl
et HEAHIAN 2E32 & e JI2He
= =

IHoZ

IR0 JHLSHE X QI AHIAZ SI8t BIAIXIS SAE J27352 Hatst Of[at HE0IA
HoEXl &7 US. W2HM, XHEI AFAHIAS 918t M2 HIAIXIS

{ OHEAHIAE 913t BIAIKIZ B3| AAshAE 7|’< NSXE 918 HIAIX MHSel S8
REH QHEAHIAS S2HS SAI D2ioH0F

. E20A XSttt &) 28 EH0 2R s SE0M HSAe &0 AZ2 HAIXIS
A

tEots 20| 88



O [MetA, J1E NsIHE st BSM MAIE AHE0HAI2E A& A I M E0h= BSMO| AtsXte| 230t -
2E 2 QTS GIE= AJE. E5 WS 22 AFHLH0| Il 28 S48 g 4
UEE ZH0F &

O ZEXHCZ, & AF0A Jigot) AtEot= AHEH HEAHIAE BIAIXKI= JIE J27352] BSMU|
N &8N S4E BHEEY = JUAESE, s £0] J|E BSM2 220 XM 28 LHES FII2
o8

<HE 5> B2X HMAMH|E 2t BSM H 2
BasicSafetyMessage ::= SEQUENCE ({
-— Part I
msgID DSRCmsgID, -- 1 byte

-- Sent as a single octet blob
blobl BSMblob,

-- msgCnt MsgCount, -x- 1 byte
-- id TemporaryID, -x- 4 bytes

-- secMark DSecond, -x- 2 bytes

-- pos PositionLocal3D,
-- lat Latitude, -x- 4 bytes
-- long Longitude, -x- 4 bytes
-- elev Elevation, -x- 2 bytes

-- accuracy PositionalAccuracy, -x- 4 bytes

-- motion Motion,
-- speed TransmissionAndSpeed, -x- 2 bytes
-- heading Heading, -x- 2 byte
-- angle SteeringWheelAngle -x- 1 bytes
-- accelSet AccelerationSetdWay, -x- 7 bytes

-- control Control,

-- brakes BrakeSystemStatus, -x- 2 bytes

-- basic VehicleBasic,

-- size VehicleSize, -x- 3 bytes

-- Part II, sent as required
-- Part II,
safetyExt VehicleSafetyExtension OPTIONAL,
status VehicleStatus OPTIONAL,
-— # LOCAL CONTENT

-- The blob consists of the following 38 packed bytes:
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- H# 5= SAE J273501 o= JIE BSMS ZoE 20S. BSMOI Ui MRXHQ!I d4H=2 SAE

2735 7S 16| B,
- J|Z& BSMOIIA KHED{ OHMAHIA
VehicleSize &

— TemporarylD:= 4 byte string arrayE EA|Tl= gt ctak AlETIRI OBUJE Xtake)
BAGH| Fol F=IIECZ HiRe AA| AlEX
al XI_@D.IEQ Aled = I,L AC}OE Al.%%l

= == =0 TI

- K8 OHEABIAMA 042 CHEl
B2 =0|J| /IoiM=, applicatio

S0l Sol= AHEAHS| oH
A

tefol Z201%t =

|
<
)
3.
Q
D
(2}
N
D
rr
>

. 0|2 Soll ti=H el Xzl JJIE Were

ol
AE. ANEHe 22 0|FXH= VehicleWidthE 1m
(@)

F0lE= BSM S0IA s2€ e A822FH A4k
cC

AE ol &S = & = & 22921 TemporarylD2}

HMHE
A [MekM, TemporarylD Ol !Xt Xtk
A& H O = KA FHE [ LMol ELREH =
n IayerOHA-I =2 g 1S HBole HEsE Soll =2
C| |

J12| TemporarylD:E HZ 0l %é* a2l wWEHoHAH|

0
|
o]
wn
z
o
_|
D
3
o]
9
)
<
O
nJan

QZDPE o

_|
oy Fo W
10 UE r ue ox

1, ol BSM2ZRH FEE = 5= Z2= Ao E. 012 Soll K
£ NN FEg [ LMol S ERE 5= JEE 8oz 22 =+ US.
= 3 byte 2J|IZ HAlot= Oteliet 20| EAIE= HIOIH oy
= UM, Xt AJI0 HE XSS meg =
olgtz 12l VehicIeLengthg 2mz XI&&

>@

ZM oE BSMOI MHENZRH SATD USS AHEUHA ABAIZ = US.

VehicleSize ::= SEQUENCE {
width VehicleWidth,
length VehicleLength

} -- 3 bytes in length

=
=

|
40
2
>
0
10
i
@
N
<
o
&
>
o
[ >

FlolAl B2X Qt& TIAIKIGI CHEt
- bl HUlA=
= 0IEol N&EH, L&EHH0I3

FIet HAIKIZE 222 FIOMHCOZ JHgE B2X AEAHIAS

Flet B2X A MBIAE P8t HIAIXIZ AHZE0] JtsotH, 012

=t HEOl ItsS.

A&, QEBI0I3 & K& BSM ME LHEHULD JAS. & A7 0IA= o] OIS

2 Xkl B2X sS4l F4oll) AEots.
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A 7{(192.168.0.201) BSM (Part 2 Vehicle

A7{(192.168.0.201) BSM of L
=
Status —ryl') 0‘”
Fill
Fill ! Data Item Data Value Human Units Raw Value LSB Unit is:
Data [tem Data Value Human Units. Raw Value LSE Unitis:
M msgCnt |1 Seq £1 0x01 Modulo 0., 127 value
Ai msgCnt |1 Seq #1 ox01 Modulo 0, 127 value
A (abytes) | 192 L 168 . . 201 0xC0,A8,00,C3 App chosen 1D bytes
ij id (4 bytes) 192 , 168 . 201 0xC0,A8,00,C9 App chosen ID bytes
secMark  |40000 40.000 Sec 0x9C40 Curr Sec in miisec
secMark |40000 40.000 Sec 0%9C40 Curr Sec in milisec
latitude | 159004486 15.9004486 deg 0x097A3746 +1(10th micro degrees
latitude IISEUD‘HSG 15,9004486 deg 0x097A3746 +1/10th micro degrees
longitude | 1327134006 132,7134006 deg OxAF 1A7536 £1/10th micro degrees
longitude i1327134ﬂﬂﬁ 132,7134006 deg Ox4F1A7535 £1f10th micro degrees .
elevation |-384 -33,40 meters OxFERD .58 = 10 cm w/offset
elevation |-384 -38.40 meters OxFEBD + 5B = 10 an w/offset
accuracy E (Edit) I Accuracy Data Frame  0x00,00,00,00 Data Set
SCCUracy E {Edit) Accuracy Data Frame  0x00,00,00,00 Data Set
speed and trans E (Edit) i Speed Data Frame 0x00,00 LSB of 0.02 m/Sec and flags
speed and frans E (Edit) Speed Data Frame 000,00 LSB of 0,02 m/Sec and flags
heading |14722 184.025000 deg 0x3982 LSB of 0.0125 deg
‘"heading |14?22 154.025000 deg 0x3982 L5B of 0.0125 deg
steering wheel |-z -32,00 deg OxEE LSBof 1.5 deg
steering wheel l_zs -39.00 deg OxEe LsB of 1.5deg
accel Set E (Edit) ! Accel Data Frame 0x00,00,00,00,00,00,00 DataSet
accel Set £ (Edit) Accel Data Frame  0x00,00,00,00,00,00,00  Data Set
brake data E (Edif) ! Brakes Data Frame = Bx'0000,0000-0000,0000' Data Set {Bits)
brake data £ (Edit) Brakes Data Frame  Bx'0000,0000-0000,0000° Data Set (Bits)
size, width |50 S0an 0x032 LSBof 1an
size, width |50 50 am 0032 LSBof Lom
size, length | 170 170 cm Ox0AA LS8 of 1em
size, length Il?D 170 cm Ox0AA LSBof iom
blob datsoft  0x 01, CO, A8, 00, C9; 9C, 40, 09, 74, 37,
blobdataof:  Ox 01, CO, A8, 00, C9, 9C, 40, 09, 7A, 37, g6, 9 LA, 75, 36, 0, 80, 00, 80,00,
0x 46, 4F, 1A, 75, 36, FE, 80, 00, 00, 00, 0x 00, 00, 00, 39, 82, E5, 00, 00, 00, 00,
0x 00, 00, 00, 38, 82, 6, 00, 00, 00, 00, 0Ox 00, 00, 00, 00, 00, 03, 20, AA Cancel oK
0x 00, 00, 00, 00, 00, 03, 20, AA Cancel I oK ]
Vehide Type !Speml (Special use) v| ¥ 2 Type of Vehicle
Vehide Class, Choice of one
Vehide Group ia\:ydes vi I
Responder Group iEmEFgEnEY*IEhIdE'L '! W mx2402 Vehicle Class
Equipment Group iGround-ﬁr:dsumres: 'r] L5
Data frame of:  Ox 30, 09, 84, 01, 02, A5, 04, 80, 02, 24, 02
Data to Log Cancel oK
“MessageQut>
The Basic Safety Message in a readable form:
BasicSafetyMessage ::= {
magID: 2
<MessageOut> blabt;

The Basic Safety Message in a readable form:
BasicSafetyMesasage i

CO B8 00 C3 9 7A 37 46|[AF 1A 75 36|FE
[00 00 00 00][00 00|59 B2 |[E6 |00 00 00 00 00 00
02|

00
m=gID: 2 status: VehicleScatus ::= {
blobl: vehicleIdent: VehicleIdent =
CO AB 00 €3 S TA 37 46|BF 1A 75 36]|[FE vehicleType: 2
00 00 00 00|[p0 00] B3 e2|[E6|P0 00 0O 0O 00 00 ehicleCiasz: G218
03 20]|[a] ¥
¥ b
</MessageOut> 1
</MessageOut>
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QL EHt0[3(192.168.0.40) BSM o

i |

Data Item Data Value Human Units Raw Value

A]  msglnt |1 Seq 7l 0x01

LSB Unit is:

Modulo 0., 127 vaiue

Ald(sbytes) | 192 .68 . 0 . %0 0%C0,A8,00,28 App chosen ID bytes
secark [9000  49.0005ec 0xEFES Curr Secin missec
lattude [153950621  -15.3950521deg  OXFED2ES3 £1/10%h micro degrees
longitude [933042390  93.30423%ceg  OxCB62E724 +1/10th miera degrees
devation [39932 3993 20meters 0x98FC 458 = 10 o wioffset
accuracy E (Edit) l Accuracy Data Frame 0x00,00,00,00 Data Set
cpeed and trans E (Edit) l SpeedData Frame  0x00,00 LSB of 0.02 m/Sec and fiags

heading |26382 329,775000 deg

Ox670E 158 0f 0.0125 deg
steering whesd 127 183.00 deg 74 LSEof 1.5deg

accel Set E (Edit) | Accel Data Frame
brake data E (Edit) | BrakesDataFrame  5x0000,0000-0000,0000" Data Set (Bits)
sze, width [S0 S0em 0x032
sze length [170 1%0em 0xDAA

biob data of:

0%00,00,00,00,00,00,00  Data Set

LS8oflom
158 of 1em

, 28, BF, 68, F§, D2, E8,
, 24, 98, FC, 00, 00, 00,
; O, 74, 00, 00, 00, 00,
, 00, 03, 20, AA Cancel oK [

0x 01, C0, A8, 00
0x 63, C8, 62, E7,
0x 00, 00, 00, 67,
0x 00, 00, 00, 00,

<MessageOut>
The Basic Safety Message in a readable form:
BasicSafetyMessage ::= {
m=sgId: 2
blobl:
[OI[CO B8 00 28|[BF 68 6 D2 E6 63|[CE 62 ET 2B|[9E
FCI[00 00 00 00|[00 00 [E7 oE|[TA][00 00 00 00 00 OC
_oq]

}
<MessageOut>

QEH}0|3(192.168.0.40) BSM (Part 2 Vehicle
Status F7}) of
il |

Data Item Data Value Human Units Raw Value

L] msgCnt |1 Seq #1 Ox01

LSE Unitis:

Madulo 0., 127 value

A lid(dbytes) | 132 .168 . 0 . 40 DxC0,A8,00,28 App chosen ID bytes
sechark [W0OO  10.000%c x2710 Curr Sec in milisec
lsttude [-177901547  -17.7901547deg  OxF5G57015 £1{10th micro degrees
longitude [1562028870  156.2028870deg  OxSD1AAB46 +1/10th micro degrees
slevation [#8%2 4% 20meters OXBCEA 2SB = 10 cm w/offeet

accuracy E (Edit) l Accuracy Data Frame  0x00,00,00,00
speed and frans E {Edit) I Speed Data Frame

heading {28030

Data et

0x00,00 LS8 of 0.02 m{Sec and flags

350,375000 deg Ox807E LSB of 0.0125 deg

steering wheel |123 184,50 deg O0x78 L5B of 1.5deg
accel Set E (Edit) I Accel DataFrame  0x00,00,00,00,00,00,00 Dats Set

brake data E (Edit) ! Brakes Data Frame  Bx'0000,0000-0000,0000° Data Set (Bits)

size, width |50 50'cm 0x032

LS8 of 1em
size, length | 170] 170 OxDAA LsBof 1am
blobdataof:  0x 01, CO, A8, 00, 28, 27, 10, F5, 65, 70,

7
0x 15, 5D, 1A, AB, 96, BC, EA, 00, 00, 00,
0x 00, 00, 00, 60, 7E, 78, 00, 00, 00, 00,
x 00, 00, 00, 00, 00, 03, 20,

Vehide Type [Moto Matorcyde) | F oc
Vehide Class, Choice of one

Vehide Grou'piMDme!"dES vi W
Responder GmuuiEmergency-vd‘lide-L vl | ¥ o0x2403

Type of Vehide

Vehide Class

Equipment GroupiGroundﬁreﬂ:ppres: vi =

Data frame of:  Ox 30, 09, 84, 01, 03, AS, 04, 80, 02, 24,03

Datato Log ! Cancel oK

<MessageQOut>
The Basic Safety Message in a readable form:
BasicSafetyMessage :
msgID: 2
blobl:
[o1llco a8 oo m2 ol F5 65 70 15|50 12 &8 46l[BC
Zal[o0 00 0o od] o] ED 7£][72][00 00 00 00 00 090
0g

status: VehicleStatus ::= {
vehicleldent: Vehicleldent ::= {

}
3
<MessageOnt>.
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AF2$(192.168.0.210) BSM Of

Fill |
Data Item Data Valug Human Units Raw Value LSB Unitis:
‘a_] msgCnt ll Seq #1 0x01 Modulo 0., 137 value

_A | id (4bytes) 192 , 188 , 0O 210 0xC0,A8,00,D2 App chosen ID bytes

secMark {10000 10.0005ec 0x2710 Curr Secin miisec
lfitide [-177901547  -17.7301547deq  (OxFS6ST0LS +1/10th micra degrees

longitude W 156.2028870 deg 0x5D1AAE46 +1/10th micro degrees

elevation |468362 4336,20 meters DxBCEA 5B =10 cm wjoffset

accuracy E (Edit)

Accuracy Data Frame  0x00,00,00,00 Data Set

speedand trans E (Edit) Speed Data Frame 0x00,00 L5B of 0.02 m{Sec and flags
heading {23030 350,375000 deg 0x8D7E LSE of 0.0125 deg
steering wheel !123 184.50 deg Dx7B LSB of 1.5 deg

sceiset  EEat |

Accel Data Frame 0x00,00,00,00,00,00,00 DataSet
brake data E (Edit) Brakes Dats Frame  Bx'0000,0000-0000,0000' Data Set (Bits)
size, width l-112 412 an Dx18C LSBof 1an

size, length IUS 178 cm 0x082 L5B of 1cm
blobdataof:  Ox 01, CO, AB, 00, D2, 27, 10, F5, 65, 70,
0Ox 15, 5D, 1A, AB, 45, BC, EA, 00, 00, 00,
0Ox 00, 00, 00, &0, 7E, 78, 00, 00, 00, 00,
0x 00, 00, 00, 00, 00, 19, CO, Cancel oK
<MessageQut>
The Basic Safety Messzage in a readable form:
BasicSafetyMessage i
msgilh: 2
blobl:

01][co as 00 D2][27 icd [F5 65 70 15|[5D ia 2B 46@
EA|[00 00 00 00|[00 00| 6D TE||7E|[00 00 00 00 00 0O
[4]1]

}
<MessageOut>

Rt2(192.168.0.210) BSM (Part 2 Vehicle

Status F7}) of

Fill
Data Item Data Value

a|  msgcnt I 1

Alid(abytes) | 192 ,188 . 0 210

Human Units Raw Value

Seq #1 0x01

0xC0,A8,00,02

secMark  [10000 10.0005ec 0x2710
lttude [-177801597 | -17,7901547deg  OxFS6STO1S

longitude [1562028370  156.2023870deg  OXSD1AAB4S

elevation |48362 4836, 20 meters 0xBCEA

acouracy E (Edit)

Accuracy Data Frame 0x00,00,00,00

LSB Unitis:
Modulo 0..127 value
App chosen ID bytes
Curr Secin milisec
+1/10th micro degrees
+1{10th micro degrees
£[58 = 10 am wjoffset

Data Set

speed and trans E {Edit) Speed Data Frame 000,00 L5B of 0.02 m/Sec and flags
heading |28030 350,375000 deg OxeD7E LSE of 0.0125 deg
steering wheel 1123 184,50 deg Ox7B LSB of 1.5deg
accel Set E {Edit) Accel Data Frame 0x00,00,00,00,00,00,00 Dats Set
brake data E (Edit) Brakes Data Frame  Bx'0000,0000-0000,0000' Dats Set {Bits)
size, width [412 412 cm 0x19C LSBoficm
size, length IJ.?B 178 cm 0x0B2 LSBof 1cm
blobdataofi  0x 01, CO, A8, 00, D2, 27, 10, F5, 65, 70,
0x 15, 5D, 1A, AB, 46, BC, EA, 00, 00, 00,
0x 00, 00, 00, 6D, 7E, 78, 00, 00, 00, 00,
0x 00, 00, 00, 00, 00, 18, €0, B2 el I I

Vehide Type iCar (Passenger car) v| ¥ oxa

- Vehide Class, Choice of one
Vehice Group !CETS '; =

Responder Group!EmE'QEﬂCV‘V?JTIdE-L V! W ox2404
EuuipmentGruupiGround-ﬁre—suppres: v; L3

Data frame of:  Dx 30, 09, 84, 01, 04, A5, 04, 80, 02, 24, 04

Cancel

Data to Log I

Type of Vehide

‘ehide Class

oK

<MessageQut>
The Basic Safety Message in a readable form:
BasicSafetyMessage ::= {
magID: 2
blobl:

CO A8 00 Dz |27 10| F5 65 70 15][5D 1 A5 46|[BC
00 00 00 00 0D OC

"E2|[00 00 00 00][00 00] BD 7E
]

o
status: VehicleStatus {
vehicleIdent: VehiclelIdent ::= {

wehicleClass: 92320
}
}
</MessageOut>

_52_



(2) Z2EF 249 T4

O B2X ¢t AHIAZE et HIAIXIE ==4let = HIAIXIC] E2E 018

HSot)| 2let Z2E2 AES g

4 AFS X0 2H AHIASE

OII

O TEE D2ES ASl0] TSYX| 2N2IEE PreScans Sot0! R4 2Sot0 1 JISHE =0l
gl 1 = U AIAS0 0lA6HH & A8s ddg
O FeE Z2ES A8 =55= (21 &8
Buffer Size for given OV: N
BSMs of HV BSMs of OV
* id TemporaryID * id TemporarylD: AKX} L&
= GPS data = GPS data: ZEHIX| YD2|E
» VehicleSize = VehicleSize: XA, L EH}O|, A S5At L&
Nx38 bytes Nx38 bytes
- Input: HV GPS data, Nx12 bytes (9=, &, £, Hak)
- Input: OV GPS data, Nx12 bytes (1=, &, £, 95F)

- Input : id TemporaryID , 4 bytes
- Input : VehicleSize, 3 bytes

CHE2H K- (FF37h 8 OV Type Q1%

Protocol Stack

1
1
1
1
1
1
1
1
:
5 bytes L e
v 1
*

- Output : Z1 AlS ¥, OV 9%, OVete] A2, HV &, OV Typei(1, 1, 1, 1, 1 byte)

- T2EZ AHNA LSS (Nx38)x2 bytesl 2NJHC| BIML!. GIDIA N2 ==X LDelS0A
A&36H= BM2| Buffer Siz

- OIZ2ES Ao E22 H)
2 =}

&%, Vol EfeloR 242t

)

ol
Al e, HVOil CHet ovel & THA KT, HVEF OV AFOIS] Hel, Hve
1

¢ BSM 7]gte] &R 4n
~ CF2 D0IAS BSM DIk
0l =S AIZSIH BSMS Sl &
229 5122 Il 222 ==
- Xl BN AXREE AR OF HDB B0 HVY, OVRIRIE 22 (P, +tVy,,) o
(Pyy+1tVyy) 2 BEEE. X2 X2 HEIS D2=[(Pyy+1Vyy)— (Poy+1Voy) 2 EEE.
2

00t 2ME =,

Ach
ﬂ}f

el D < ALy + ALy, 2

— AOIA B (0 A2Y A9 5 22 P,y Poy OIA



r1o
Of
i
0
N

Var Vor & T & [l = 10 S0 SOOPIMXIL AlZtS 2101611,

2
Pyy Poy 0N Vyy Vo 2

W
02
o

== = f I ==
20 A0 SO ZpUACH= RS 20lg. S=0| U2 BSR D< A+ A1, 2 2200 O
B & NOR F] 2 HAK BUS AT 4 AUS. 01 020 B2 A20| U2 B2 IS
A EE X0l XS0 S EXUS [ O 3= 20 EF oHll SOIEA Z/pALHD =2 &= US.
EE 2D Fo ol AS TS ATS S S 0 < AS.
Py =xp +ygl
Intersection Point
A
y”
Ready toreceive BSM,;,
Py =y + yyl Pgo=Fpn
o = Pyy Receive BSM,,
Tivo = Tuw
" Mo ProPvoTvo
exist?
BN PBO
— i
MN MO D = Payi - Poo
y Dy =Py - P
— PFO Tum off waming 7_:‘;?—;:__7‘:;
F‘::s‘:gs".?u
v =Ly
MN TMO
B = |( PBN + fT'B ) B (PVN + ﬂ'V) f:’rr)(rl';:f:l:w
4 =laf =, -7,
. . D* = |(Pyy +tV5) — (Pyy + ¥ )]
B =Real{(a)(8) }= Real{(P; — P )W, = V,)
¢ =l —{Al, + 4L ) .
At +2Bfr+C =0
Tum on warning
2
—BtAB —AC
I ==
A
SSUX AlLE|2 & He SSUX L12F =AM

O PreScan
— ‘PreScan’Ol2t &I0IH, dIOIM, =20, Jt0ict ,GPSS2l NSdIA L V2vet V2| S4I0 225t
DSRC B4Rt A2, Ot HHIA HIAIKI EZECISAE J2735 BSM S22l AN Il & SaDIs
S J|Bto =2 ADAS(Advanced Driver Assistance Systems) & XIsE WE A0 AI2C = AlS

diojd T2

- Olefet diA & JIsE2 =01 20l Ml /ISS 2z = ULE=Z Salide ?I8d,
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(a) Bicycle Veloc

PreScan AlZzello|Md &

(A) Start

(B) Warning Signal
=> Deceleration

(C) Collision Avoidance

ot PreScan AlSafo|d Aaint
HV signal lamp OV signal lamp
(Green Sign)  (Red sign) Start
wl X \ ol
! o
w! ! \q]r
1 No
! Receive SPaT message?
Yes
0 :
Fie ! |
i . .
Tum Left ul'/z : 1
— ! HY :
h | turn left or right :
I
HVIT I
;[iltw : !
+ | :
! I
! Case2
OV signal lamp ! Red or Green Red or Green o \
(Red sign) (Green sign) : Green Green i
I
w o { TRed Case 1 ] Red I
O orYOY | !
\EFV \!r ! | !
: Violation of trafficsign i t
lemncelo mtersectlcn pcml | Case 3 :
: Yes :
| ! !
g : '
! % : -5- 05-12-21 :
Y S L
—H— Use SPaT message S — Ly — -
Turn Right ' , I 1
o | I
”f ! (BSM Based)ICA ;
va T —— |
) Use BSM
3™ 8 2™ FF AlLEI2 BSB-I1CA ¥12|& =ME
@ BSM % SPAT HAIA (B2D) 7|wte] nxz 94X dxnzF
O 2™ E= AlLiel2
- 2 J=l0lM= HV(Host Vehicle) ot mXt=20IA E3I™ME 5t1), OVe HES Sh= 20l CHE
== 3l AlLIZIRE 20E. 82 AlLeleE HVY ASE(Signal lamp)2l AEIDH HMS
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O Al &8 Al2dlold 21 & 8 &3S
2

- 24 AAIZECXE AZLOIEN AAES ANet st ZHLZ BHE6H), 45 HS0t
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O =& ALY Lab. Test 8H0IM HAEES

O HAE 9H

- 1. PreScan2 0|2

et HAE HIZ0A 2
- 2. d& ©¥ol BSM EEZ(GPS OIOIH Z&

o
- 3. =t HEo| =4IE BSM EEE TA/I
- 4, S48 AI2HS HIWG6HH 222 BSM EE2
CIXIE ALt

1. AL} HAE HZ=olM AAIZE

()

Human
Driverl Interactive
Driving Emulatort

Human
Driver2 Interactive

EA|
o

- o

Driving Emulator2 BSM (Basic Safety Message)

BSM Parser

BSM Distributor
GPS Relay
Server Device Abstraction Layer
(Protocol Translator : Blutetooth, Ethernet, LTE, 3G, etc)
. Android A Company B Company
10S Device o0

‘Adaptor Device
P! Adaptor Adaptor Adaptor

GPS Signals
BSMs

=
>
U i HTIIH

o
\J
AL

2. BSM Log DataE GPS Au{ol| XZ 3. &5l BSM MEE M mid= XE
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HlolE s 4 T 83 4 Aoy ol Al X|
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O BXQHEAEIA HR S| £|Z DMK oA

B2X_0§22_111 {46330 KB) - Rhiroceros Corporate {64-bit)
File Edit Wiew Cue Surface Solid Mesh Dimension Transforn Tools Analyze Render Panels Help

Command:* Zoom
Drag awindow to zoom ( Al Dynamic Extents Factar In Out Selected Target 1To1 )

Command:|
Idgzh Tools | Fendsr Toals | Drsfine Hewin 45

Standaid | GPIarEs

Top [+

,

Grid Snap | Oitho | Planar | Osnap | SmartTrack = Gumbal  RecodHistery il CPUuse 17%

@l G

Nama
a8z
0o o
Hoio 07
EECEY
Hom
a0 s
LED
SPEAK
TOUCH
Pea
BAFTE
center
peinter
pialen
MODEM
6_can
cara
CONN..
JATK
S0_CA
Usa
MER
acisw
giee
FEL

B h X a

<O QHHTHUT] 3D MAE>
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5) d72%

O Jl=d g1

g1t i EUSE: S 7erE 2 1t
o AARXA AU At
2| A 5tE Ul/UXAI AR TRl
il
o FZRAX QA FZRIX| QA A
B2XQFA A 1] A e AAR 245 wrget 3TA
B-1 e — UI/U)(q 7]‘—5“737:“ quj‘ﬂ‘ = = v ou T
UL/uxgarel | AIRE A 15 ARA AR A 7 e
=T o 8YWE 2hol®] QIAlolH Q4
g2 AR ol A48t
Ayasr AL AR 7t
o ANEAZE EA] GUIHALRI
A] AHE e OMKIQA A Ars}
Mg o] Ul/UX A|AH e U] e Ao
B-2 o g AMEA B4 2| A E Ul/UXAIAH gHYy
R
R dxtel 7 e ] ekl g
B2XQPH AMu] A
chars) oy Rpel s AEHTT] BAE URRE
B-3 OF9.E CyAfol T2 %ﬂ—’%* OAFl 1789t 7id
He]d &8 o RFAA] BAL OfE
OARI 17t 7
O ZHE 4t
— UlI/UX AIAE! X[XGH CIAR! JHE S B2XOHE AHIA AIABIS] AH| HES 2=
- X[&3 Y T3 BXCHEAHIA A2 S| e Y 22902 0I1FXF AIDEHK S0 &
- B2X OHMAMHIA AIAE U FEHA)| JHLZ ALQ A LB Y S
- WAVE D|8F W1SotM MHIA HAH AHIS HE =H0H
2. B2X 7|6k ol &4 ¢t g wBFA AFF 4 9% 2" SW AL : @A
AFE A+ 538 AE A+ H&
= B2X JIBt OIEX A4EE S AMS HEWUWS
- 791Xl TFT LCD Stand alone & Jls 8
- WAVE Z= Z=2E2 HZ(IEEE802.11p + |IEEE1609.2/3/4)
- 2HEA FIOz= : 5.9GHz / WE Y= : {0MHz
- Main CPU : ARM Cortex—A15 based Dual CPU, ARM Cortex—A7 Quad
i CPU
B2X 7]k ol w4 - DDR SRAM + Z2{Al 022
b & A - LH&EE GPS &9 Jls E== @ 2M Ol
A A E Ak - gtgiel LtW&EE M8 ¥ dEHAD xAG Il 28
- E2EA RHSAl A 2H
= ZOIQIZ)|Z(BWS) AMEAEEA &
-2 g=5Y N Hoigts &g oS
- 2oMHNMAN E2HS : BWS-16-RNV-001
» HAINEH C SEER 1A
- “E5/Y: Y B2X g oY ESHE Db (IE RPEEAHNA 2852t
o EASoHI| fE JlsRE”
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v IJIE MEFEH0 U= XEIe 2EE HER2 )= GPSE 0|18
ot Xl L olsH2l HA, 2=2el A28 S2 Jdols 8x9 JIs
ot J&dte =2 HSS0l HREES2 XHAGHD A2

v B2X J|E ot 2 Mg )= SEXQ XS Moz JjeYE gt
JZ2 &S Lele JIs0l = JIse=2 AEI(Speakers), 7&'%(Vibrators
motor), 828 EED|(LED) S 3JIXAE SAIN 2&XH0IH Warning X

v EMERGENCY KEY§ Ol2sdtd 2HUl Y= CHE SEXH AENSE
HEGIH €92 s AFDSE AFE ollgtst

- ZHEAEY

v XHAIOE DEMHAAMAR(C-ITS) AIBAIY 22 & 20174¢ 0|1F 22 &
HE st 38 Ay = 30* ME20 2 HY

v oaZl, ds L 3y E’D%OII/\IS; ZLESt O|2X AID ol S Q8 F
Mol OtMAM BHEZ Q6 HENES ANEH 204

v XEMITCH ITS AFZE Q] V2XMEIA A0 XD ot MBI A(B2X)E F=IHE
OS2 =200, AFDXIAIE D EMH|IS0| S)lotes ME-XANEH2H BE
At EJ|Aol AAE JIHE

= B2X JIEt OIEXt AHHEE S S/W HE LS
O

s TRE2 ILE(HEZ|E)
CIHIOIA Eetoldf & (LCD, H22l, ZEIDICIN)
WAVE E&= T2E2 HNIZ2(IEEE802.11p + IEEE1609.2/3/4)
S4, MP3 & =94 ZF0I JIs =8
sg ZzIy 38

B2X 7]t o] &4}  HAPONEA D S/W 1A
obd§ whabahx| - S/W HZ A0 H @ Cortex A9 FL 20| JIBt B2X O|EX & s &Y 2
s Eg 6] Au %%E-?a* s SHE O?E'I{IJ#I ATEAN . _
- ATEYN S B2X 0|EX HZI|H HEE 2E DeviceE #*=0otJ|
st HE & POIH+§M1 HEZ0/E OS2 HZE == Z2 1
- FRJ|s @ S0 LH’QFEI WiFi, Bluetooth, Wave2 =, ‘é*?; HAE
LED, A0|H, 2H S22 TJIst € SHAIFILD &% OS A2 == I
s HE
- OS : Android 4.3(Jellybean)
- ANE A0 C AN
- X278 : Android Tool Chain
- Z272 3J|(line, byte) : 841Mbyte(&=1HY!)
O B2X otM OIEXt HNME HIUEX] H/W A
ag Device Description
ARM Cortex—-A15 / A7
- ARM Cortex—A15 based Dual CPU with
NEON as high performance processor
—>Core Frequency: 1.7GHz  Dual Core
- ARM Cortex—A7 Quad CPU called King
CPU Exynos5260 Hexa Core | fisher as power—efficient performance
processor
—>Core Frequency: 1.3GHz Quad Core
- Internal Boot ROM  64KB,
— Internal iRAM 384KB
- 1.5GHz Operation Freguency
internal internal -PDDR3 | 308it LPDDR3 1GB X 2Channel=(2GB)
Memory Memory
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EMMC Memory

KLM4G1FEAC-BO031

4GB SAMSUNG e-MMC supports features of
eMMC5.0 which are defined in JEDEC
Standard

—Supported Features : Packed comm and,
Cache, Discard, Sanitize, Power Off Notifi
cation, Data Tag, Partition types, Context
ID, Real Time Clock, Dynamic Device
Capacity, HS200

Step down buck Converter 10ports

PG S AR LDO 26 ports, Input Voltage: 2.7~5.0V
AXK700147G(Socket) . . .

Connector AXK800145WG(Header) 100 Pins (0.4mm  Pitch 100 Pins x 4)
Battery , - : .
Cligwerr 16 BQ24193RGE High Efficiency 4.5-A Switch Mode Charger
Fuel Gauge MAX17047 Battery Fuel Gauge

DSI-to-LVDS Bridge, enabling video
MiPi—to—LVDS TC358764XBG streaming output over DSI link to drive
chip LVDS—-compatible display panels.
WIFI&BLUETOO - |EEEB02.11a/b/g/n standard confor mity
TH COMBO WVSERIENE — Bluetooth 3.0, 2.0+EDR
MODULE
RS-282 SP3232EBEA-L/TR 2 port XI€
transceiver
AUDIO Stereo Codec with 1W Stereo Class D
CODEC bl E S Speaker Drivers
3-axis
Compass AK8963C 3- axis Electronic Compass
Sensor
Digital MPU=6500 6—axis Motion Tracking, —axisgyroscope,

Motion Sensor

accelerometer

Micro SD Card
SLOT

DMBAT-SF-PEJMb5

Push—Push type, Top board mounting,

Rirht—angle SMT (Standard type)

UsB3.0 ZX360D0-B-10P USB3.0 Micro receptacle (Type—B)
LCD ZJO70NA-01P LCD 7"_LVDS / 1024%600
TOUCH PANEL | EPO700MLO7 7" 88 A TOUCH

- GPS, DSRC, and Bluetooth Support
- WAVE Mode

WAVE Module LocoMate ME -> 5.9 GHz spectrum with 10 MHz
channel width

Step UP 2.5MHz, Boost Regulator

DC-DC FAN48610UC50X INPUT: 4V , OUTPUT:5V

Vibrator Motor

DC Micro Vibrator Motor, Coin Type,

MB-1805V 918mm Coreless Vibrator Motor
Battery Samsung Galaxy S4 & Z & 2l_2600mAh
0S ANDROID

DC 5V / 4.5A
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O B2X ¢HM OIEXt 8 E HEE X Main CPU W

gl

Eripay St 0  MemorylF
i i LPDDR3/DDR3 800MHz |
Single WQXGA: eDP . : g
Single WUXGA : 4-lane 1.7GHz | 1.7GHz 32/32KB J§ 32/32KB B;ﬁbl::f I;'Gol?f
MIPI DSI 3zr38 | 327328 tace T 130t _ ( 112 i)_
32/32KB J§ 32/32KB eMMC5.08-bit DDR |
HDMI v1.4a . 200MHz |
8MP 30fps video ISP
2-Camera support 1MB L2 Cache \
10-bit Bayer, 3A, FD, A\_ Y,
R Seflre
Ba - 1080p 60fps Codec
1ch 4-lane MIPI CSI-2: RAMROL with VP8 HW Codec
1.5Gbps D-PHY - -
1ch 2-lane MIPI CSI-2: Multi-layer NOC Bus Mali -T628 MP3
1.0Gbpe D-PHY IPEG HW Codec

External Peripheral
1x SDI03.0, 1x SD3.0

4x UART
3x SPI Dynamic addressing PLLs

ix HSIC

2x I2S/PCM, 1x SPDIF CPU cache coherence 32x DMA High speed I/F
4x HS-12C, 8x 12C System MMU 4x PWM [ Timer 1x USE3.0 DRD
10x ADC Power Management 1x USB2.0

- Hewerres

ARM Cortex—A15 based Dual CPU with NEON as high performance processor

- 32KB(instruction) / 32KB (Data) Cache and 1MB L2 Cache

— Core Frequency: 1.7GHz Dual Core

ARM Cortex—A7 Quad CPU called King fisher as power—efficient performance processor

- 32KB(instruction) / 32KB (Data) Cache and 512KB L2 Cache

- Core Frequency: 1.3GHz Quad Core

128-bit Multi-layer network-on—-chip (NoC) Architecture

» Cache Coherent Interface (CCl) among Cortex—-A15 and Cortex—A7

* Memory Subsystem:

- 2-ports 32-bit 800 MHz LPDDR3/DDRS3 Interface

- Multi-format Video Hardware codec(mfc):1080p 60fps (capable of decoding and encoding

MPEG-4H/H.263/H.264/VP8 and decoding only MPEG-2/VC1)

» 3D and 2D graphics hardware, supporting a variety of APls

- OpenGL ES 1.1/2.0/3.0, OpenCL 1.1, OpenVG1.0.1, DirectX11,and Google Renderscript

* Image Signal Processor: supporting Bayer RGB up to 14-bit input with 8 MP 30 fps
through MIPI CSI2 interfaces and special functionalities such as with dynamic range
compression(DRC) and face detection (FD).

* JPEG Hardware Codec

e LCD single display supporting max WQXGA, 24bpp RGB, YUV formats through MIPI DSI or

eDP
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» HDMI 1.4a interfaces with on—chip PHY

» 2-ports(4/2 lanes) eDisplayPort (eDP)

* 1-channel USB3.0 Host or Device (with USB2.0 backward compatibility) with on—-chip PHY

e 1-channel USB2.0 Host, supporting LS/FS/HS (1.5Mbps/12Mbps/480Mbps) with on-chip
PHY

* 1-channel USB HSIC, supporting 480Mbps with on—chip PHY

* 1-channel 8-bit eMMC 5.0

* 1-channel 8-bit SDIO 3.0

* 1-channel 4-bit SD 3.0

e 4-channel high-speed UART (up to 3Mbps data rate for Bluetooth 2.1 EDR and IrDA 1.0

SIR)
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- EMMC Memory
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— STEP UP DC/DC(+5V)
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— STEP UP DC/DC(+1.8V)
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— Audio CODEC: AUDIO= WOLFSON it 2 WM87312 0|&0td IIZE ABIGIRULE &Ml JIs
2 3|Z&= Otel A8k 2L
= Highly Efficient Headphone Driver
= ADC and DAC Sampling Frequency : 8kHz ~ 9kHz
= Selectable ADC High Pass Filter
= Programmable Audio Data Interface Modes
. |°S,Left,RightJustifiedorModes
« 16/20/24/32 bit Word Lengths
» Master or Slave Clocking Mode
AUD_1V8
o
1 Ao l ? 2
ggwrm e b 22 [1sua:.nuﬂaw \ MR
T HDHF'&I‘F AUD_SvO -’
wiceis il J__
= o = TéhaeTonE
e R24 2K/R100S s "‘l e lczu l lﬁ‘“ ol s
1 '4@.4' 1UFNOVIC 1005 A LINPUT2 - _ZDnFK:1OES_22nr|FIC1DB§=IEUB]IHUFJI!W nrxnms‘_‘“mmfnw
'4@3”-ul-'rmu.uc:1|:|>s—4 LT gx%{' ! " YCDH32T-2RZ
1°22mm plch SPK_LN g 1.3A /2.2uH S
P LR
¢ MIiC ——— COSIOmFCI00s 68 ) oppry P oy |2 He L
o~ AGND __J‘M RINPUTT — gm%\-— 3
7 AGHD R i
EMic mouT 7 {WARIEDD) T <R QUTRM
2 L —— T SPRR_OUT
— [l T T o - jmg%.'. % s o '-'i‘VDD_S\J'3 VDD_AUD
l 1 micsias o E: vLDo1e —_—
31 P L L 1 NG/HH-1M1005-1004T
{160A}10uFH OV €26 E ;‘5: 2 gg ¢ "u E | A
10nFRC 005 TS% 4 3 < @n FB2Z [~
VDDJ_AUD Eh“‘ - N"'j 7= [ HH-1M1D05-1004T
7 AGND R B i) L B R I
AUD{j’fVE
cB2a - E:I_ § g _-C"EE
taonriciaes | S| & = & g g
3] 8] & 5
2 = b
TL_FAGND
B g
35 ETRs_cocus
R3S HCHORI0OS
A2 LR100S o
3 NIZCISCLNE_DATAZE ) s S () TP3
SVDD_3V3
¥l
4 - P oLk
VDD_TJ)VB o AUD_1VS Voo ouT NE/10/R1005
e s G| o

HH-1M1005-100JT

C25
[DNEF]C‘JDBS

0SC_24MHzZ3.3V/3225 L

NGIOSC_2aMHZ_3.3V 15pFIG 1005

_86_



MIPI DSI to LVDS
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- LVDS LCD BACKLIGHT
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R

= |EEE 802.11b (DSSS 11Mbps)
= |EEE 802.11i (security)
= WPA (Wi—Fi Protected Access)

— Magnetic Sensor
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— LED INDICATOR LOCATION
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