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X, -17.948 -17.948 -17.948 -17.948 -17.948
Y, 0 0 0 0 0
X3 16.723 152165 | 12.6945 7.435 -17.948
Y3 9.29 13.737 17.692 25.383 35.897
Xy 15.946 14.068 11.1945 5315 -20.948
Yy 12.187 16.508 20.29 27.50 -35.897
Xs -20.845 | 2007 20,546 | -20.069 | -20.948
Ys 0 0 0 0
X 15.946 14.0, 11.945 5315 -20.948
Ye -12.187 4 168508 -20.29 -27.50 -35.897
Z -1/2 /2 - 142 -1/2 -1/2
Z, 91/24 . 9Aj2—" 9pf2 | 9r/2 | 9A/2

¢ o

sile 7, mmqwmm’u;ﬁy‘}?ﬁwqg »65\)
Z, ﬂmqummiuﬁguﬁ@ﬂg}%ﬂ'nnIu‘au '



v Y 1
A1319% 3.2 VAuazNnAveNUN NS ey S = 0.451

sTeTvaTEH LRSI IMATszey S = 0.451

Thie yua(®)

30° 45° 60° 90° 180°
X4 21.5 19.564 16.893 9.59 -23.077
Y, -11.945 -17.662 -23.077 -32.635 -46.154
X, -23.077 -23.077 -23.077 -23.077 -23.077
Y, 0 0 0 0 0
X3 21.5 19.564 16.893 9.559 -23.077
Y3 11.945 17.622 23.077 32.635 46.154
Xy 20.723 18.42 15.393 7437 -26.077
Y, 14.843 20.43 23.675 34.756 46.154
Xs -25.974 25675 | -25.198 | -26.077
Ys 0 0 0 0
X 20.723 15.393 7437 -26.077
Ye -14.843 -23%75 34756 | -46.154
Zy -1/2 - 142 -1/2 -1/2
Z, 91/2 9A)Z | 942 | 912

: 0

sile 7, mmqwmuw’mﬂyﬁd“ @‘hqg )65\)
Z, mmqwmm«'uﬁuﬁm%}%ﬂmnIu‘au '

29



v Y 1
A1319% 3.3 VnauazNnAve AU NSz S = 0.551

30

sTopV T IaIRUA LS IMAfiszer S = 0.551
Thie yua(®)
30° 45° 60° 90° 180°
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Y, 0 0 0 0 0
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: o
sile 7, mmqwmuw'uﬁ”lf\ AGL \

O apmaliadd?

.2 4 d]
Z, mmqwamwuﬂuﬁ@ﬂqqgwnn



v F '
A13199 3.4 VNAuazNNAY AU NN S = 0.651

sTopV T IaIRUA LS IMATiszer S = 0.651

Thie yua(®)

30° 45° 60° 90° 180°
X 31.05 28.25 24.39 13.81 -33.33
N -17.25 -25.5 -33.33 -47.135 -66.66
X -33.33 -33.33 -33.33 -33.33 -33.33
Y, 0 0 0 0 0
X3 31.05 28.25 24.39 13.81 33.33
Y3 17.25 25.5 33.33 47.135 66.66
Xy 30.273 27k 22.89 11.68 -36.33
Y, 20.147 28.27 35.93 49.25 66.66
Xs -36.23 36. -35.92 -35.45 -36.33
Ys 0 0 0 0 0
X 30.273 27. 22.89 11.68 -36.33
Ye -20.147 2827 -35.93 -49.25 -66.66
Zy -1/2 /2 - 12 -1/2 -1/2
Zs 91/2 94/72 91/2 91/2 91/2
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UN 4

Han1INeaog

4.1 Unin
dy 1 dy d' 9 [ 3 1 1 [ [ U qa;l 1 1
ma‘wflumuui]:mmﬂjmﬂumsmmmmnamm-mammﬂm OBU ’J'Iﬂ’)i@l\iﬂ'lﬂfl'l\iuli
=3 @ Y o y 9 [ . I
i]\?’s’f']ll']iﬂ']ﬂllﬂ ngﬁ'm'liﬂ’,)ﬂﬂ']ﬂzl’liulﬂﬂ'lﬂ 1¥UIALULY BSM —Basic safety Message !,‘]_I‘L!ﬂ'l‘i
Y Y o Agqud o ' 7w =S a =
’(?N"l]’E)%I.m!‘uﬂl"l]'Ii“l’iﬁ‘l/l1"]1"@1’@ﬁ'liﬂuﬂ'lflbluigﬁ’ﬂxﬁﬂﬂuﬁﬂﬂiﬂEJ“LW] ‘ﬂfﬂlﬂuﬂimiuﬂTiﬁﬂB1

dﬂl
R RGERRRITEY

4 E4 v [
Tudupeusznandimsasmginialnimihndedyanallddisy Taesmua'ld

4 [
dade'liil (szuvdfiams 19T Linw

2

{ Y 4 4 1w a 4
5107 4.1 MmIdeAulapunafUANNINDS (1)

U

v ]

{ IS o 1 Y J [ {
5U7 4.1 JumsasminewFoasnunassdaygin OBU Taglii Edit>>> Add >>>

Wired >>> IPV4 Setting >>>> A9¥931 OBU1(71A&4),0BU2(7A5TY)
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connection name:

v 4 Y Y
7U7 4.2 M3dem 1P 109 0 FITIMATUIEaE N INEIZAIA DU
Tagdeni Method : Manual , Address192.108.0.100724 . Gateway : 0.0.0.0 >>> save
4.2.2 MIVBUMTS /I \‘
A Y 1 '
“lusﬁuﬂauﬁ%ﬂmﬁqmig"m mziwwmmﬂm (OBU1) ozl

9 ad o 1
g%wmﬁmmm

+

! 5 U (OBU2) cﬁq%
- BSM —Basic safety Message ]fﬂgm %‘qu

- PVD- Probe Vehicle Data

AW50 éﬂmsﬁundmﬁm??@ﬁm

- RSA- Road Side Alert

- ICA — Intersection Collision Alert

- SPAT- Signal Phase And Timing

- MAP- Map Data

- TIM-Traveler Information Message

Y
Taglumsnaaeuitsine IaM ey BSM —Basic safety Message
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Jow@gow-TC79: ~
gowggow-1C791~$ ping 192.1068.0.49
PING 192.1068.,0.40 (192.168.0.40) S6(84) bytes of data.
64 bytes from 192.168.0.48: icmp_req=1 ttl=od4 time=8.147 ns
64 bytes from 192.168.6.48: lcmp_req=2 ttl=64 time=0.196 ms
64 bytes from 192.168.0.40: ilcmp_req=3 ttl=64 time=0.321 ms
64 bytes from 192.168.0.40: icmp_req=4 ttl=64 time=0.137 ms
:: bytes from 192.168.0.40: icmp_req=S ttl=64 time=0.309 ms
=~ 192.168.0.40 pilng statistics ---
S packets transmitted, S recelved, 06X packet loss, time 3998ms
rtt min/avg/max/mndev = 0.137/6.222/6.321/0.078 ns

gow@gow-T1¢79:~$ i

JUN 4.3 M3 telnet mmsuﬂﬂﬂauwmmﬁlwﬂmamﬁmmm OBU(1)

o o ' a J o U o v A
iﬂﬂgﬂ‘ﬂ 4.3 ﬁ]zﬁﬂQWTﬂWﬁﬂﬂf’fﬂ‘Uﬁ U1UIADUNIANBTNUNaITY I OBU ]’lﬂl‘%’ﬂ

aonudl IaglF¥A1da Ping 192.168.0.40

gow@gow-TC79; ~

gow@gow-T1C79:~% telnat 192.168.0.40
Trying 192.168,0.40.".

Connected to 192.16#2.0.40.

Escape character 1s/'A)*.
Arada01E2B4 login: root

Password:

[root@Arada01E26< /root]s [

31U 4.4 M3 telnet Lwamﬂﬂﬂauwmaﬂﬁﬂuﬂamammm OBU(2)

13T 4.4 WeasguiailinswendeielFfds telnet 192.168.0.40 Faaed 1wl

Login : root ,Password : password
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tscepe chanacter is ‘“]

Arada®lE284 login: root

Password:

[root@Arada®lE284 /root]# getwbsstxrxencdec -w User -s 172 -t BSM -0 notx -u 2 -
X 1

Connecting to remote IP 127.6.6.1

Inside User processi

Invoking WAVE driver

Registering User 32 app pid = 665
ERR::Register User Failed

Removing user if already present 1
USER Registered 0 with PSID =32

In User end

| RX thread

Received WSMP Packet Channel = 172, Packet No =#0# Content_type# Plain
i<RSSI> 63 <RSSI>
[<BasicSafetyMessage>

| <msgID><basicSaf

<blob1>
€ CF E8 DB 09

51U 4.5 M3 telnet ol o ugaddalinundesdyana OBUG)

U

A < o W & I [ A (=)
%Wﬂgﬂ7145LﬂUﬂWiﬂ@u%ﬂﬂiﬁﬁmﬂ 1ﬂﬁﬂ%ﬂ%zn}uﬂ1iﬁﬂuu1WﬁnuaﬂT@ﬂquuﬂ1i

1 Sl

vgandnada vz nnniuags 16 i 13 Taoliyad1daaall getwbsstxrxencdec -s 172 —

t BSM —onorx —a 0

gow@POW-TE79; &

«/blobils
estatuss
e/statuss
-/HastcsarGTVlessagP%
Rece 2 -
cnss}!egow:::s(fCR.t Chanhel = 472, Packel No =n1a# Content_type# Plain
|<BasicSafetyMessiger
«msglD><basleSaratiies suge /s asglos
<blobi>
34 EE A8 C2 D7 98 78 08 DD 85 36 3C CF E8 D3 09
0D FF FF FF FF EO 00 70 80 7F 00 00 07 D1 81 7F
FF 08 00 00 00 00
</blobil>
<status>
</status»>
</BasicSafetyMessage>
AN AN STATISTICS wWhNAW
Packet recelved = 19
Rx Latency per packet(usec) 96926
| Packets Sent = @
NO Packets Transmitted
Packets Dropped =

hhhkdk KAhhhkkkhhh hhhhw

root@Arada0@1E284 /root]# B
§ﬂ7]46fﬂitdnaLWﬂﬁnqﬂﬂ@u%ﬂﬂ1ﬁﬂlﬁﬂﬂﬂﬁ@ﬂﬁmﬂﬂﬂlOB[K4)

U

v
o o

1zl 4.6 Hunstlougaidsesnasudnzdumssunundeiounsg i

Sl

masuazdinum 13 Taoligasidandl getwbsstxrxencdec -w User -s 172 —0 notx —u 2 —x 1
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gow@gow-1C79: -

wifio no wireless extensions.

wifiBvape I1eke B02.113 Eessip:~~ Nickname: "~
Mode:Managed Frequency:5.89 GHz Access Point: Invalid
Bit Rate=p kb/s Ix-Power:0 dem sensitivity=0/3
Retry:off RIS thr:off Fragment thr:off
Encryption key:off
Power Management:off
Link Quality=38/94 Signal level=-65 d8n Noise level=-95 dgn
Rx invalid nwid:® Rx invalid Crypt:0 Rx invalid frag:e
Tx excessive retries:® Invalid misc:0 Missed beacon:o

no wireless extensions.
no wireless extensions.

no wireless extensions.

Uit 4.7 113 telnet iled 1 lonyadida 1 T undesdyaa oBUG)

{ 4 ' . v Yo o £ 9
13U 4.7 Lﬁﬁ)imﬂéf’mﬂﬁ@jﬂ1 Sidhal level Noise level 9209 15R1d4 iwconfig HIANDI

Y v v . ¥
ﬂﬂﬂﬁ@ﬂﬂLWST%ﬂWiﬂﬂﬁ@iﬂ?ﬂﬁﬁﬂiUﬂ? ﬂﬂ18U@ﬂﬁ1%ﬁ?ﬂWﬁﬂﬂ?UﬂNqﬂM1§Uﬂ3u%ﬁﬂﬂ

4.3 M3INDIY




v Y
519 4.9 MIAAAINADITY

U

NOZZIVOIAZL DG |

[

QM(OB

=3
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g

1

=}
N

i

=
N

4.11 aounaosn klo;

Y [ ~

4.12 51@1@\1fﬂ3ﬁi']\?ﬁﬂli‘lﬂm‘i‘]Jﬂ’J‘L!“VI!,thll15Uﬂ?l&ﬂ'l‘idﬂ-gﬂﬁlﬂlﬂﬂmallﬂiﬂﬁﬂﬂ

OBU NilszagvNiunanssudygias (OBU2) 1N 1 AT

111n581 Omnidirectional - Omnidirectional
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Yoy
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31 WEUNIUMIA-TUTYIUVINaDIT YYDl

g 9

@

VAR (OBU2) 11111 2 1uAg

v
[

517 4.14 myde-Fudyauvesnassdyaa OBU luvmz i ilimsad wdyaimsuniu

114n591 Omnidirectional — Omnidirectional
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Sako S

@

319 4.15 Sraesmsadedyanusunan

[ o J

I s UM A-sudyauveInassdyg I

g9

OBU NN528 W 19N1NG oNsL Ay 19 (OBU2) MY 1 11uag

lunsa Om ectional — Directional

517 4.16 Sravsmsadndyanusuniuidnsunmumsde-Sudyanuvesnassdynia

U

i
A 1

OBU Ni5z8zHunUNassudgya s (OBU2) 110U 2 1UA3 11UNT8l Omnidirectional —

Directional
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[

31N 4.17 Mmyd-Sudya 10U g 934

lunsa Om ectional — Directional

[ U

9 9 g 9

(%

PUszezvienUnasIsUduaNa (OBU2) IMNY 1 tMA5 1159l Directional — Directional

g9

717 4.18 Sraesmsadudyanausunuidnsunumsde-Sudyguvoinaosdyn
U

OB



[ U

WHUNIUMIA-SUdYQINYINaeIT YA

g 9

2) 91900 2 195 1un5al Directional - Directional

[ o 1

517 4.20 myde-Fudyauvesnassdya OBU luvmzd ilimsad ndyaimsuniu

9 9

11un59 Directional — Directional



67

4.4 HamsIa

aa/l Li' 9 (% Y (% dy
NNVUADUN 4.3 ‘ﬂgulﬂWa"’Uf]\‘lfﬂi’)ﬂﬂf]ﬂi]?ulﬂﬁnuﬂ'lﬁﬂ!mgﬂ'iTN?Nu

A13197 4.1 MINUUNIHANTNAABDY Omni-Omni (Ant2.) If AP ON (1m)

Omni-Omni (Ant2.) If AP ON (1m)
Distance(m) Pr Link Quality
100 -68 27
200 -69 26
300 -71 24
400 -76 19
500 -78 17

A13197 4.2 MTNTUNIHANTNAADWVY Omni-Omni (Ant2.) If AP ON (2m)

Omni-Omni t2.) If AP ON (2m)
Distance r Link Quality
100 29
200 -68 27
300 =70 25
P 400 -74 ,‘21
Dﬁ: SAQO =76 | ‘\)’,\‘?9
“Nendgnalulat®’
MR 4.3 M3191TUT AN INAADUY Omni-Omni (Ant2.) If AP OFF
Omni-Omni (Ant2.) If AP OFF
Distance Pr Link Quality
100 -64 31
200 -66 29
300 -69 24
400 =72 23
500 -73 22
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A13197 4.4 MINUUNIHANITNAABIIVY Omni-Direct (Ant2.) If AP ON (Im)

Omni-Direct (Ant2.) If AP ON (1m)
Distance Pr Link Quality
100 -66 29
200 -68 27
300 -71 24
400 -74 21
500 -76 19

A13197 4.5 MINTUNNHANITNAAB LY Omni-Direct (Ant2.) If AP ON (2m)

Omni-Direct (Ant2.) If AP ON (2m)
Distance Pr Link Quality
100 -64 31
200 -67 28
300 09 27
400 72 23
500 -74 21
¢ 9
= 6? ) = \)'\
ATNN 4.6 GIﬁNiJ%?gﬁmgﬂiﬁga‘%ni-Direct (Ant2.) If AP OFF
Omni-Direct (Ant2.) If AP OFF
Distance Pr Link Quality
100 -62 33
200 -66 29
300 -67 28
400 -69 26
500 -70 25




A13197 4.7 MINUUNIHANITNAABUDY Direct-Direct (Ant2.) If AP ON (Im)

Direct-Direct (Ant2.) If AP ON (1m)
Distance Pr Link Quality
100 -64 31
200 -67 28
300 -69 26
400 -71 24
500 =72 23

A13197 4.8 MFNUUNNHANITNAABNLILY Direct-Direct (Ant2.) If AP ON (2m)

Direct-Direct (Ant2.) If AP ON (2m)
Distance Pr Link Quality
100 -62 33
200 -65 30
300 67 28
400 -69 26
500 -71 24
¢ 9
d 6] Y \)\
A15197 4.9 maww%&qg&m ﬂ?ﬁﬂ%ﬁﬁ?&:et-Direct (Ant2.) If AP OFF
Direct-Direct (Ant2.) If AP OFF
Distance Pr Link Quality
100 -59 36
200 -63 31
300 -65 30
400 -67 28
500 -69 26




Key performance: Received Power (dBm)
64— \ \ \ \ \ \

Omnidirectional-Omnidirectional(802.11n on): 1 m

66 h Omnidirectional-Omnidirectional (802.11n on): 2 m ||
i Omnidirectional-Omnidirectional (802.11n off)

Received Power (dBm)

-78
100 150 200 250 300 350 400 450 500

Distance Between OBU (m.)

519 4.21 n51llSeunen Received er 140391 Omnidirectional — Omnidirectional

QU

Key=performanee: Link Quality

32 [ I T T T
Omnidirectional-Omnidirectional(802.11n on): 1 m
30 T~ Omunidirectional-Omnidirectional (802.11n on): 2 m |
<~ Omnidirectional-Omnidirectional (802.11n off)
¢t N o
” {T)-* \ 6&
\ (v — -~
26 — ,78 Tasunalilat) a\
. RN L 2 L L ] Ay
N
e ~
> N
o 24 L
£ N
£
22
20
18

16
100 150 200 250 300 350 400 450 500
Distance Between OBU (m.)

gﬂﬁ 4.22 ns lifSeuney Link Quality 1un359 Omnidirectional — Omnidirectional
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Key performance: Signal to Noise Ratio (dB)
32 I I I I I I
Omnidirectional-Omnidirectional(802.11n on): 1 m
30 Omnidirectional-Omnidirectional (802.11n on): 2 m ||
) Omnidirectional-Omnidirectional (802.11n off)

~

28

26

24 N

SNR(dB)

22

20

18

16 | | | |
100 150 200 250 300 350 400 450 500

Distance Between OBU (m.)

3 U 4.23 nsvlifSeumey Signal to Noj atio N30 Omnidirectional — Omnidirectional

4' = =\ 1 [ z:‘q.z 9 1 1 d‘ =
mﬂgﬂw 4.21 nsllSeumeusshg ENQTL!‘V]3U1ﬂl!ﬁ$i$ﬂ$ﬁ1ﬂi$‘ﬁ’ﬂﬂiﬂ L‘JJ’E)llilil

Ao o

Ty U UNIUNNIATY Y IBEE 802,000 Dxili1a 10w i1 ldumnna vSnahiidyana

JUNIUNNNUINTIIY IEEE 802L1n 32211015 LaMuAT

< 7]

; A
13U 4.22 ﬂﬁV\lLﬂﬁﬂg\ﬁEJ‘]JﬁZVi”n\‘lﬂﬂm1Wag%wﬁ@ﬁmumUTmLLa$S$8$W1ﬁi$W31ﬁ

U

] ' o EI, Y g%;?ﬂ s 4 1 [ !
50 e lulidyanusununinuiag ﬂ”ﬂﬁt n aziigunmmaieuaodyaauuInn

9 9

[

VINUNTFYINTUNIUMINUIATFIU TEEE 802.11n 15282 1 m 118 2 m

17 4.23 nsllSeuifevsznindyaansu lddedyanausuniuuazszez v

Y u
J A A o A o Ao Y1 o
senInTe e lulidyausuniuanuiasgIu IEEE 802.11n veldyanunsyladedya

v
13 =

SUNIUNINNI UTIUNY YVIUITUNIUNNUIANTYIU IEEE 802.11n N8 1 m LA 2 m



Key performance: Received Power (dBm)

Omnidirectional-Directional(802.11n on): 1 m
Omnidirectional-Directional (802.11n on): 2 m

Omnidirectional-Directional(802.11n off)

Received Power (dBm)

-76
100 150

200 250 300 350

Distancg Between OBU (m.)

400 450

500

72

= = = : = L. . . .
3 17 4.24 ns 511N Received Power 111059 Omnidirectional — Directional

Key ormance: Link Quality
34 I \ \ I I
Omnidirectional-Rirectional(802.11n on): 1 m
32 Ompnidirectional-Directional (802.11non): 2 m ||
. Omnidirectional-Directional(802.11n off)
30 ¢ 7
%5 )
> ANAIUIcE
E T
& 26
4
£
-
24
22
20
18
100 150 200 250 300 350 400 450 500

Distance Between OBU (m.)

gﬂﬁ 4.25 5 ifSeuiney Link Quality 1un359 Omnidirectional — Directional
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Key performance: Signal to Noise Ratio (dB)

34 T T T T T
. Omnidirectional-Directional(802.11n on): 1 m
32 BN o Omnidirectional-Directional (802.11n on): 2 m
) . Omnidirectional-Directional(802.11n off)
30
28 :
o N
X 26
4
n
24
22
20
| | | |

18
100 150 200 250 300 350 400 450 500
Distancg Between OBU (m.)

= = = . . = . o . . .
3 1 4.26 nslfSeuimne Signalito e Ratio 11159 Omnidirectional — Directional

{ =) = [ d'w Y 1 1 4 []
903109 4.24 s lalsouioysy deunsu Iduagszeziaserangsa e il

o

Ty s uUNIUINNIATY 1Y TEEE 8021 1h 9x3ima st nin ldumnni vsnuhiidyano

JUNIUNNNIANTI U IEEE 802.41n ﬁi%ﬂz LANAT 18 210N T

7 1o

931N 4.25 ﬂ‘iwvxluﬁ'pgiﬁﬂmwhmmmvlm L@M@ﬁﬂgﬂujmuaz53&131»51&53%51@

0 gﬁa"lajﬁﬁmq‘nmiumui]1ﬂnQﬁg§aUWIkﬂﬁ§?hzﬁﬂmmwmiu,%miaﬁmumummmfh

9

[

USNUNY UUIUIUNIUNNUIATYIU IEEE 802.11n N2z 1 1WA uag 2 1WAg
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17 4.26 nsllSeufeuszvindyaansulddedyanausuniuuazszez v
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)

o [

seninso e lulidyausuniusinuiasgiv IEEE 802.11n siidyanunsylddednyau

] v
% =
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Received Power (dBm)

Key performance: Received Power (dBm)

-58 I \ I \ \
Directional-Directional(802.11n on): 1 m

60 Directional-Directional (802.11n on): 2m | |
i Directional-Directional(802.11n off)
-62
64 ~
-66
-68 S
-70

\
-72

100 150 200 250 300 350 400 450 500
Distancg Between OBU (m.)

d' =) ~ = . . . .
3 19 4.27 nsalulseunen Rece Power 114n59l Directional — Directional

Key ormance: Link Quality

36 I \ \ I I
Directional=Directional(802.11n on): 1 m

34 Directional-Directional (802.11n on): 2 m | |
Directional-Directional(802.11n off)

2
32 4 A
Py }_\_ }

) _ 2 6\
~Nnggmelul ?\"’a‘

W
o

Link Quality

N
[e0}
/

26

24

22
100 150 200 250 300 350 400 450 500
Distance Between OBU (m.)

311 4.28 n3lnf3euMen Link Quality 1un5al Directional — Directional
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Key performance: Signal to Noise Ratio (dB)

36 I I I I I
Directional-Directional(802.11n on): 1 m
2 Directional-Directional (802.11n on): 2m | |
Directional-Directional(802.11n off)
32
~ 30
[
S
o4
pd
n 28
26
24
\
22 | | | |

100 150 200 250 300 350 400 450 500
Distancg Between OBU (m.)

A = = . ! . S . . .
3 1 4.29 nslifseume Signal tg8Noise Ratio 1un5al Directional — Directional

{ =) = [ d'w Y 1 1 4 []
903109 4.27 s lalSeuioysy deunsu Iduagszeziaserangsa e il

o

Ty s uUNIUINNIATY 1Y TEEE 8021 1h 9x3ima st nin ldumnni vsnuhiidyano

JUNIUNNNIANTI U IEEE 802.41n ﬁi%ﬂz LANAT 18 210N T

7 1o

931N 4.28 ﬂ‘iwvxluﬁ'pgiﬁﬂmwhmmmvlm L@M@ﬁﬂgﬂujmuaz53&131»51&53%51@

0 gﬁa"lajﬁﬁmq‘nmiumui]1ﬂnQﬁg§aUWIkﬂﬁ§?hzﬁﬂmmwmiu,%miaﬁmumummmfh
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Key performance: Received Power (dBm)

-64 I I I

Omnidirectional-Omnidirectional: 1 m
Omnidirectional-Directional: 1 m
Directional-Directional: 1 m

Received Power (dBm)

-78

100 150 200 250 300 350
Distancg Between OBU (m.)

[

QU

Key ormance: Link Quality

400

450

500

4 o _ A A 4
517 4.30 n5 1S o1 Recei ower BN TYANUIUNIUNTZEL 1 1WA

32 I \ \ \ \
Omnidirectional-Omnidirectional: 1 m
30 I o Omnidirectional-Directional: 1 m H
o Directional-Directional: 1 m
28 ¢ 7
— %25 0
~Llaginalule®=:
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Key performance: Signal to Noise Ratio (dB)
32 1 I I I I

Omnidirectional-Omnidirectional: 1 m
30 Omnidirectional-Directional: 1 m
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Key performance: Received Power (dBm)

Omnidirectional-Omnidirectional: 2 m
Omnidirectional-Directional: 2 m
Directional-Directional: 2 m

Received Power (dBm)
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Key performance: Signal to Noise Ratio (dB)
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Received Power (dBm)

Link Quality

Key performance: Received Power (dBm)
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Key performance: Signal to Noise Ratio (dB)

36 1 1 I I I
Omnidirectional-Omnidirectional (802.11n:off)
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UN 4

Han1INeaog

4.1 Unin
dy 1 dy d' 9 [ 3 1 1 [ [ U qa;l 1 1
ma‘wflumuui]:mmﬂjmﬂumsmmmmnamm-mammﬂm OBU ’J'Iﬂ’)i@l\iﬂ'lﬂfl'l\iuli
=3 @ Y o y 9 [ . I
i]\?’s’f']ll']iﬂ']ﬂllﬂ ngﬁ'm'liﬂ’,)ﬂﬂ']ﬂzl’liulﬂﬂ'lﬂ 1¥UIALULY BSM —Basic safety Message !,‘]_I‘L!ﬂ'l‘i
Y Y o Agqud o ' 7w =S a =
’(?N"l]’E)%I.m!‘uﬂl"l]'Ii“l’iﬁ‘l/l1"]1"@1’@ﬁ'liﬂuﬂ'lflbluigﬁ’ﬂxﬁﬂﬂuﬁﬂﬂiﬂEJ“LW] ‘ﬂfﬂlﬂuﬂimiuﬂTiﬁﬂB1

dﬂl
R RGERRRITEY

4 E4 v [
Tudupeusznandimsasmginialnimihndedyanallddisy Taesmua'ld

4 [
dade'liil (szuvdfiams 19T Linw

2

{ Y 4 4 1w a 4
5107 4.1 MmIdeAulapunafUANNINDS (1)

U

v ]

{ IS o 1 Y J [ {
5U7 4.1 JumsasminewFoasnunassdaygin OBU Taglii Edit>>> Add >>>

Wired >>> IPV4 Setting >>>> A9¥931 OBU1(71A&4),0BU2(7A5TY)
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connection name:

v 4 Y Y
7U7 4.2 M3dem 1P 109 0 FITIMATUIEaE N INEIZAIA DU
Tagdeni Method : Manual , Address192.108.0.100724 . Gateway : 0.0.0.0 >>> save
4.2.2 MIVBUMTS /I \‘
A Y 1 '
“lusﬁuﬂauﬁ%ﬂmﬁqmig"m mziwwmmﬂm (OBU1) ozl

9 ad o 1
g%wmﬁmmm

+

! 5 U (OBU2) cﬁq%
- BSM —Basic safety Message ]fﬂgm %‘qu

- PVD- Probe Vehicle Data

AW50 éﬂmsﬁundmﬁm??@ﬁm

- RSA- Road Side Alert

- ICA — Intersection Collision Alert

- SPAT- Signal Phase And Timing

- MAP- Map Data

- TIM-Traveler Information Message

Y
Taglumsnaaeuitsine IaM ey BSM —Basic safety Message
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Jow@gow-TC79: ~
gowggow-1C791~$ ping 192.1068.0.49
PING 192.1068.,0.40 (192.168.0.40) S6(84) bytes of data.
64 bytes from 192.168.0.48: icmp_req=1 ttl=od4 time=8.147 ns
64 bytes from 192.168.6.48: lcmp_req=2 ttl=64 time=0.196 ms
64 bytes from 192.168.0.40: ilcmp_req=3 ttl=64 time=0.321 ms
64 bytes from 192.168.0.40: icmp_req=4 ttl=64 time=0.137 ms
:: bytes from 192.168.0.40: icmp_req=S ttl=64 time=0.309 ms
=~ 192.168.0.40 pilng statistics ---
S packets transmitted, S recelved, 06X packet loss, time 3998ms
rtt min/avg/max/mndev = 0.137/6.222/6.321/0.078 ns

gow@gow-T1¢79:~$ i

JUN 4.3 M3 telnet mmsuﬂﬂﬂauwmmﬁlwﬂmamﬁmmm OBU(1)

o o ' a J o U o v A
iﬂﬂgﬂ‘ﬂ 4.3 ﬁ]zﬁﬂQWTﬂWﬁﬂﬂf’fﬂ‘Uﬁ U1UIADUNIANBTNUNaITY I OBU ]’lﬂl‘%’ﬂ

aonudl IaglF¥A1da Ping 192.168.0.40

gow@gow-TC79; ~

gow@gow-T1C79:~% telnat 192.168.0.40
Trying 192.168,0.40.".

Connected to 192.16#2.0.40.

Escape character 1s/'A)*.
Arada01E2B4 login: root

Password:

[root@Arada01E26< /root]s [

31U 4.4 M3 telnet Lwamﬂﬂﬂauwmaﬂﬁﬂuﬂamammm OBU(2)

13T 4.4 WeasguiailinswendeielFfds telnet 192.168.0.40 Faaed 1wl

Login : root ,Password : password
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tscepe chanacter is ‘“]

Arada®lE284 login: root

Password:

[root@Arada®lE284 /root]# getwbsstxrxencdec -w User -s 172 -t BSM -0 notx -u 2 -
X 1

Connecting to remote IP 127.6.6.1

Inside User processi

Invoking WAVE driver

Registering User 32 app pid = 665
ERR::Register User Failed

Removing user if already present 1
USER Registered 0 with PSID =32

In User end

| RX thread

Received WSMP Packet Channel = 172, Packet No =#0# Content_type# Plain
i<RSSI> 63 <RSSI>
[<BasicSafetyMessage>

| <msgID><basicSaf

<blob1>
€ CF E8 DB 09

51U 4.5 M3 telnet ol o ugaddalinundesdyana OBUG)

U

A < o W & I [ A (=)
%Wﬂgﬂ7145LﬂUﬂWiﬂ@u%ﬂﬂiﬁﬁmﬂ 1ﬂﬁﬂ%ﬂ%zn}uﬂ1iﬁﬂuu1WﬁnuaﬂT@ﬂquuﬂ1i

1 Sl

vgandnada vz nnniuags 16 i 13 Taoliyad1daaall getwbsstxrxencdec -s 172 —

t BSM —onorx —a 0

gow@POW-TE79; &

«/blobils
estatuss
e/statuss
-/HastcsarGTVlessagP%
Rece 2 -
cnss}!egow:::s(fCR.t Chanhel = 472, Packel No =n1a# Content_type# Plain
|<BasicSafetyMessiger
«msglD><basleSaratiies suge /s asglos
<blobi>
34 EE A8 C2 D7 98 78 08 DD 85 36 3C CF E8 D3 09
0D FF FF FF FF EO 00 70 80 7F 00 00 07 D1 81 7F
FF 08 00 00 00 00
</blobil>
<status>
</status»>
</BasicSafetyMessage>
AN AN STATISTICS wWhNAW
Packet recelved = 19
Rx Latency per packet(usec) 96926
| Packets Sent = @
NO Packets Transmitted
Packets Dropped =

hhhkdk KAhhhkkkhhh hhhhw

root@Arada0@1E284 /root]# B
§ﬂ7]46fﬂitdnaLWﬂﬁnqﬂﬂ@u%ﬂﬂ1ﬁﬂlﬁﬂﬂﬂﬁ@ﬂﬁmﬂﬂﬂlOB[K4)

U

v
o o

1zl 4.6 Hunstlougaidsesnasudnzdumssunundeiounsg i

Sl

masuazdinum 13 Taoligasidandl getwbsstxrxencdec -w User -s 172 —0 notx —u 2 —x 1
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gow@gow-1C79: -

wifio no wireless extensions.

wifiBvape I1eke B02.113 Eessip:~~ Nickname: "~
Mode:Managed Frequency:5.89 GHz Access Point: Invalid
Bit Rate=p kb/s Ix-Power:0 dem sensitivity=0/3
Retry:off RIS thr:off Fragment thr:off
Encryption key:off
Power Management:off
Link Quality=38/94 Signal level=-65 d8n Noise level=-95 dgn
Rx invalid nwid:® Rx invalid Crypt:0 Rx invalid frag:e
Tx excessive retries:® Invalid misc:0 Missed beacon:o

no wireless extensions.
no wireless extensions.

no wireless extensions.

Uit 4.7 113 telnet iled 1 lonyadida 1 T undesdyaa oBUG)

{ 4 ' . v Yo o £ 9
13U 4.7 Lﬁﬁ)imﬂéf’mﬂﬁ@jﬂ1 Sidhal level Noise level 9209 15R1d4 iwconfig HIANDI

Y v v . ¥
ﬂﬂﬂﬁ@ﬂﬂLWST%ﬂWiﬂﬂﬁ@iﬂ?ﬂﬁﬁﬂiUﬂ? ﬂﬂ18U@ﬂﬁ1%ﬁ?ﬂWﬁﬂﬂ?UﬂNqﬂM1§Uﬂ3u%ﬁﬂﬂ

4.3 M3INDIY
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4.11 aounaosn klo;
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4.12 51@1@\1fﬂ3ﬁi']\?ﬁﬂli‘lﬂm‘i‘]Jﬂ’J‘L!“VI!,thll15Uﬂ?l&ﬂ'l‘idﬂ-gﬂﬁlﬂlﬂﬂmallﬂiﬂﬁﬂﬂ

OBU NilszagvNiunanssudygias (OBU2) 1N 1 AT

111n581 Omnidirectional - Omnidirectional
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31 WEUNIUMIA-TUTYIUVINaDIT YYDl

g 9

@

VAR (OBU2) 11111 2 1uAg

v
[

517 4.14 myde-Fudyauvesnassdyaa OBU luvmz i ilimsad wdyaimsuniu

114n591 Omnidirectional — Omnidirectional
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Sako S

@

319 4.15 Sraesmsadedyanusunan

[ o J

I s UM A-sudyauveInassdyg I

g9

OBU NN528 W 19N1NG oNsL Ay 19 (OBU2) MY 1 11uag

lunsa Om ectional — Directional

517 4.16 Sravsmsadndyanusuniuidnsunmumsde-Sudyanuvesnassdynia

U

i
A 1

OBU Ni5z8zHunUNassudgya s (OBU2) 110U 2 1UA3 11UNT8l Omnidirectional —

Directional
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[

31N 4.17 Mmyd-Sudya 10U g 934

lunsa Om ectional — Directional

[ U

9 9 g 9

(%

PUszezvienUnasIsUduaNa (OBU2) IMNY 1 tMA5 1159l Directional — Directional

g9

717 4.18 Sraesmsadudyanausunuidnsunumsde-Sudyguvoinaosdyn
U

OB



[ U

WHUNIUMIA-SUdYQINYINaeIT YA

g 9

2) 91900 2 195 1un5al Directional - Directional

[ o 1

517 4.20 myde-Fudyauvesnassdya OBU luvmzd ilimsad ndyaimsuniu

9 9

11un59 Directional — Directional
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4.4 HamsIa

aa/l Li' 9 (% Y (% dy
NNVUADUN 4.3 ‘ﬂgulﬂWa"’Uf]\‘lfﬂi’)ﬂﬂf]ﬂi]?ulﬂﬁnuﬂ'lﬁﬂ!mgﬂ'iTN?Nu

A13197 4.1 MINUUNIHANTNAABDY Omni-Omni (Ant2.) If AP ON (1m)

Omni-Omni (Ant2.) If AP ON (1m)
Distance(m) Pr Link Quality
100 -68 27
200 -69 26
300 -71 24
400 -76 19
500 -78 17

A13197 4.2 MTNTUNIHANTNAADWVY Omni-Omni (Ant2.) If AP ON (2m)

Omni-Omni t2.) If AP ON (2m)
Distance r Link Quality
100 29
200 -68 27
300 =70 25
P 400 -74 ,‘21
Dﬁ: SAQO =76 | ‘\)’,\‘?9
“Nendgnalulat®’
MR 4.3 M3191TUT AN INAADUY Omni-Omni (Ant2.) If AP OFF
Omni-Omni (Ant2.) If AP OFF
Distance Pr Link Quality
100 -64 31
200 -66 29
300 -69 24
400 =72 23
500 -73 22
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A13197 4.4 MINUUNIHANITNAABIIVY Omni-Direct (Ant2.) If AP ON (Im)

Omni-Direct (Ant2.) If AP ON (1m)
Distance Pr Link Quality
100 -66 29
200 -68 27
300 -71 24
400 -74 21
500 -76 19

A13197 4.5 MINTUNNHANITNAAB LY Omni-Direct (Ant2.) If AP ON (2m)

Omni-Direct (Ant2.) If AP ON (2m)
Distance Pr Link Quality
100 -64 31
200 -67 28
300 09 27
400 72 23
500 -74 21
¢ 9
= 6? ) = \)'\
ATNN 4.6 GIﬁNiJ%?gﬁmgﬂiﬁga‘%ni-Direct (Ant2.) If AP OFF
Omni-Direct (Ant2.) If AP OFF
Distance Pr Link Quality
100 -62 33
200 -66 29
300 -67 28
400 -69 26
500 -70 25




A13197 4.7 MINUUNIHANITNAABUDY Direct-Direct (Ant2.) If AP ON (Im)

Direct-Direct (Ant2.) If AP ON (1m)
Distance Pr Link Quality
100 -64 31
200 -67 28
300 -69 26
400 -71 24
500 =72 23

A13197 4.8 MFNUUNNHANITNAABNLILY Direct-Direct (Ant2.) If AP ON (2m)

Direct-Direct (Ant2.) If AP ON (2m)
Distance Pr Link Quality
100 -62 33
200 -65 30
300 67 28
400 -69 26
500 -71 24
¢ 9
d 6] Y \)\
A15197 4.9 maww%&qg&m ﬂ?ﬁﬂ%ﬁﬁ?&:et-Direct (Ant2.) If AP OFF
Direct-Direct (Ant2.) If AP OFF
Distance Pr Link Quality
100 -59 36
200 -63 31
300 -65 30
400 -67 28
500 -69 26




Key performance: Received Power (dBm)
64— \ \ \ \ \ \

Omnidirectional-Omnidirectional(802.11n on): 1 m

66 h Omnidirectional-Omnidirectional (802.11n on): 2 m ||
i Omnidirectional-Omnidirectional (802.11n off)

Received Power (dBm)

-78
100 150 200 250 300 350 400 450 500

Distance Between OBU (m.)

519 4.21 n51llSeunen Received er 140391 Omnidirectional — Omnidirectional

QU

Key=performanee: Link Quality

32 [ I T T T
Omnidirectional-Omnidirectional(802.11n on): 1 m
30 T~ Omunidirectional-Omnidirectional (802.11n on): 2 m |
<~ Omnidirectional-Omnidirectional (802.11n off)
¢t N o
” {T)-* \ 6&
\ (v — -~
26 — ,78 Tasunalilat) a\
. RN L 2 L L ] Ay
N
e ~
> N
o 24 L
£ N
£
22
20
18

16
100 150 200 250 300 350 400 450 500
Distance Between OBU (m.)

gﬂﬁ 4.22 ns lifSeuney Link Quality 1un359 Omnidirectional — Omnidirectional
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Key performance: Signal to Noise Ratio (dB)
32 I I I I I I
Omnidirectional-Omnidirectional(802.11n on): 1 m
30 Omnidirectional-Omnidirectional (802.11n on): 2 m ||
) Omnidirectional-Omnidirectional (802.11n off)

~

28

26

24 N

SNR(dB)

22

20

18

16 | | | |
100 150 200 250 300 350 400 450 500

Distance Between OBU (m.)

3 U 4.23 nsvlifSeumey Signal to Noj atio N30 Omnidirectional — Omnidirectional

4' = =\ 1 [ z:‘q.z 9 1 1 d‘ =
mﬂgﬂw 4.21 nsllSeumeusshg ENQTL!‘V]3U1ﬂl!ﬁ$i$ﬂ$ﬁ1ﬂi$‘ﬁ’ﬂﬂiﬂ L‘JJ’E)llilil

Ao o

Ty U UNIUNNIATY Y IBEE 802,000 Dxili1a 10w i1 ldumnna vSnahiidyana

JUNIUNNNUINTIIY IEEE 802L1n 32211015 LaMuAT
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; A
13U 4.22 ﬂﬁV\lLﬂﬁﬂg\ﬁEJ‘]JﬁZVi”n\‘lﬂﬂm1Wag%wﬁ@ﬁmumUTmLLa$S$8$W1ﬁi$W31ﬁ

U
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Key performance: Received Power (dBm)

Omnidirectional-Directional(802.11n on): 1 m
Omnidirectional-Directional (802.11n on): 2 m

Omnidirectional-Directional(802.11n off)

Received Power (dBm)

-76
100 150

200 250 300 350

Distancg Between OBU (m.)

400 450

500

72

= = = : = L. . . .
3 17 4.24 ns 511N Received Power 111059 Omnidirectional — Directional

Key ormance: Link Quality
34 I \ \ I I
Omnidirectional-Rirectional(802.11n on): 1 m
32 Ompnidirectional-Directional (802.11non): 2 m ||
. Omnidirectional-Directional(802.11n off)
30 ¢ 7
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> ANAIUIcE
E T
& 26
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24
22
20
18
100 150 200 250 300 350 400 450 500

Distance Between OBU (m.)

gﬂﬁ 4.25 5 ifSeuiney Link Quality 1un359 Omnidirectional — Directional
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Key performance: Signal to Noise Ratio (dB)

34 T T T T T
. Omnidirectional-Directional(802.11n on): 1 m
32 BN o Omnidirectional-Directional (802.11n on): 2 m
) . Omnidirectional-Directional(802.11n off)
30
28 :
o N
X 26
4
n
24
22
20
| | | |

18
100 150 200 250 300 350 400 450 500
Distancg Between OBU (m.)

= = = . . = . o . . .
3 1 4.26 nslfSeuimne Signalito e Ratio 11159 Omnidirectional — Directional
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Received Power (dBm)

Key performance: Received Power (dBm)
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Key performance: Signal to Noise Ratio (dB)
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Key performance: Received Power (dBm)
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Key performance: Signal to Noise Ratio (dB)
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Key performance: Received Power (dBm)
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Key ormance: Link Quality
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Key performance: Signal to Noise Ratio (dB)
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Received Power (dBm)

Link Quality

Key performance: Received Power (dBm)
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Key performance: Signal to Noise Ratio (dB)
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