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[Abstract]

Telemetry system is a system that measures and transmits status information in the aircraft to the ground. The data received
from the ground is information for monitoring the state of the aircraft, and can be checked and analyzed in real time through the
test program. Data processing test system for telemetry currently in operation is built to transmit data using wired communication
and perform test. As smart devices become popular due to the continuous development of information and communication
technology, wireless communication networks are becoming important, and technologies for improving performance are steadily
being developed. In this paper, we suggests and builds data processing ground test system for telemetry using wireless
communication(Wi-Fi) that can be checked through smart devices such as tablets, in order to break away from the existing method
and apply future-oriented technology. Finally, the suggested test system performance was proved by testing in various
environments by linking test equipment and test program.

Key word : Telemetry system, Wireless communication, IEEE 802.11, Wi-Fi, Multicast.

https://doi.org/10.12673//jant.2022.26.1.1 Received 4 February 2022; Revised 10 February 2022

@ @ This is an Open Access article distributed under Accepted (Publication) 25 February 2022 (28 February 2022)
@ the terms of the Creative Commons Attribution

e Non-CommercialLicense(http://creativecommons
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial i
use, distribution, and reproduction in any medium, provided the Tel: +82-31-538-6199
original work is properly cited. E-mail: yhro@danam.co.kr

*Corresponding Author: Yun-hee Ro

Copyright (©) 2022 The Korea Navigation Institute 1 www.koni.or.kr pISSN: 1226-9026 elSSN: 2288-842X



J. Adv. Navig. Technol. 26(1): 1-8, Feb. 2022

.M 2

>9

HAZA A2 52 v 3A] U] A S 53l e A
HE ASSI] A FAAR Adshs 944538 A%
FAlACA HlolHE Falate] Aelshs A7 = o] Fof
A A 2B Tab AukA 0 2 PCM(Pulse code modulation)
353} A FE 394 HZX(FM; Frequency modulation) = 7]
HE ARERITH, [2]. AV FAlA0l A 21 vlolH = 1]
Ae] eE ZUE P AY A5 g ARE AR AL,
ol& HAs| A% YASH AuAY Ad A3 Al=HS 4
A oS o] &8 A T4l WA 0= o] Folx] it A4
A7 r)o| A PCM =EH FE9] tlo|E & 3|BE B8 B2
EANRE A o2 dEshi, A EY A o EA8k=
B ZHeldEER AFE T FRolt)h FEo|EES
gk dlol8E M3 RIS Bl AARIeE 43 9 4
o] 7}s3itt

A& AREAV]=] o Bl 77|, FEe=
AH] 2, VR(Virtual reality)¥} 22 A 28 @ e)o] HE]n|to]
AU 227} SAslskar, oAl ntEEo|Y gl EE ) e
WE 71717} 73S & A QAR 2] ] HATH3).
WE 71715 835k thdeh AnjaEo] W shH A AREALe
Hdol TUE AL, ofZel Al g 24k o R
A& AL 7 Al H AT GrETh ofy 2} A Q)
SHAAME 2ntE 7]7] 5 o] &gk vhedet 7] e 2 s
717} o] ol A AL QITH4). Bk 2~ntE 77|17} HA sk o wjhet
o BAE o] &g HIES A9 T8 Ado] ol s i
A& gt 7)e ML) EF3P) o] Foj R a1 ik

7159 - A A o' sk A9 Aol B agh o
2] e} Ao & Fo] e 1t Ax|Hojop sl g A4 F
H| 2 HE W Ao 9] o] of g, BF o A4
a17] witel] o] 5/ o] whe- kA - o] Atk FA| e} =9l
A A SR A 02 A s AASA Al SRS et
AHEZE QlTk wiel el A 7)) AAS5H AFn A
A% A3 A 2=EE dske] B ~nfESkaL R kAl
7es Beate] AT AET T FAS o] &3] 9
A7 Al 2=El 25 AR

A BAl 7)Ee FF+= HEAHOE Wi-Fi, Bluetooth,
Zigbee, RFID(Radio-frequency identification)”} 1T}, - =0l
A AR - FAlE o] &g AASA AtnA el A HA
AR FR7IE olgdte] HlolHE AEEr] Sl
IEEE(Institute of electrical and electronics engineers) 802.11 3%
& 7|90 E 3= Wi-Fi 7|ss o]8-3it) o] A28 4
A7 AASA 2HE FAI% PCM HIolE S 3f7| =
AEehd Wi-Fiz A4 wER 3 glE5g o= dlo|g7} H%

Ny

o] AAE 74T 5 =T FEHEACh
=] S v ATk Al DAl 7 A
o] &g AAZA A=A e A M7 A"l WA -2 A

https://doi.org/10.12673//jant.2022.26.1.1

o vie )83 B4l TRETS oW e A o Aelli
Aol vjsl 7|4k, e 47 gulol g shealo] AAsh
HolEE alale] A3 hsd meoiale] 2w s} A
of) vl 7148k, Al Mol ] A BlaES e A
QHgh A28 0] 452 HR1BH L, VA B i) 2

S

I, AI&H &A|

2] A A3 Al2=rle] ekl
7, F=glo] E 2z Elo] Ao sl 7]&3hc)

i=aa=;

A BAL o148 UASY ARAL A4 9 A29
WAL P 29 134 ek B A2 045495
7]
“

=

SHAAANZHE 418 PCM ~E¥ el UDP(User
datagram protocol) WA & o|HUE F3 FHV2 FAIg
SR A A AR ERE A o HE Wi-FE §
3 AAE =EE A HESl $A8 fth mES B HE
oA FaEE AA5A T AsAE] 2232 PCM
UDP 75 =2l8te] e 9l& 57|3te}al, HioE & 45t
of AATFO R M 7hset s Al RS AAIEITh

+* Telemetry device
PCM stream ’,‘

|
PCM stream | ‘L f
B —_

§ Ethernet (UDP) {

Ground test Wired and
equipment wireless

access point

Jg 1. R4 SAS 0|38 FAEY AEAME| XY HH AR

Fig. 1. Data Processing Ground Test System for
Telemetry using Wireless Communication Diagram



o] A|2~ElollA] Wi-Fi 7+ 242 Wi-Fi 62 A}-8-311t}. Wi-Fi 6
2 o] 27 Hd 9.6Gbps®] A2 A ataL, 160MHz A'd
£ AHgste] Boh ke et g Ad o] w2 o] vk 1
gla Al P 728 gF HA|2(OFDMA; Orthogonal
frequency division multiple access) 715 A8-3to] U5 A&
7ol A 3tE o] Wi-Fi sHU U ES T G&7d0] Fd= A
o} B3 Wi-Fi HRES 93] 741 LAN 355 Al HI'EHS AR,
SSID 41 71%5, MAC 4 HHY 75§ A8atalon, B
QF R EFLS WPA3E AHE-SISI

2-2 SN =2 EF MY

Lolef gk v
F] Skl - e=toll A AE Al ARbehe R A E
A& s fld WA HAES el HAE
F715 o83t HEE 109} = EX 2tE Wi-FiE <
A3} gho] HREEJJAER BA}L Hlo]HE
6401t E 2] 791 5000071E- 20Mbps
3] W dFala A RS B3
s 2 Vi SAESITE PC 3] Ht FAlES
g A3, 24GHz S olA 2.484%, 5GHz o] SollA]
6.608%= ¢ Lot} o]+ [EEE 802.11 &l w}=2 W B2
EANEE HF A BE FrlAse] HolB & 34 o2 441
G FAEZ 7RG SE TP e SER HolHE A
%317] wj&Eo|ty5]. o]u] 2.4GHz thell M= 1Mbps, 5GHz
) ol A= 6Mbpse] S A e tHe). 3--712) HEl A~
E 97s FUNEE d7l oz Wlste] dEshs 7158 o
|t AE SETF A= A @47 wiZell, 1 ol A ARt
SHe Al 22El0] B4l LR EZLE HEZAE W28 o] &3l
At oh HEAAE 7S FrU~E gfglo =
3shE 7152 7 Ivieh Al o 7 vhE e 1 A ~H o)
= W7 W3 755 Adshs T71E AR

e o

ofy Ol x
i 32
e
o=
, O
vl
rlr

L VO (S R I [ Do PR A
O S8

1%

2

N

i

i

z,

o
wx

xR _11'[11

X

2-3 HyzH| 84

By
o
o

Hi) = vl A SAlE AASHGA| A A
E]E 4221810] USB, RS-422°5 That Q1€ 7]
AR A sz 7155 7] gl eloh 74 F
P AASA Au AP A A A=wE 9lE o
25 #&3le] PCM H|E 2E7S UDP HE]N
T8 B e A Al S A s

A

15552 29 29} 2t} 9434
(e}

o S 2
=
©

Ol

(o]

r

DA S D=
=
o
).
Ll
N

IO [ o
ox & 0 o o {1 ox
™ ST

o L;.J

o

=

=

Jo

)

(2.
=,
&
of
of
4
r,
gﬂ
K
4
2
i, o

24 SA2 0|88 AASY XEH2| X4 MY ALY

2 o) A Hlo]E] ] B4l B S AZITHT]. ©]$- Clock -9 =4
S 53] PCM 2EZ o 2 BT B9 PCM ~E--E- o]
Yl QIE|H o] & 714, UDP HEJZ = E WA 0 2 253t

oyl QlEHle]~= ¥l 33 o], FPGA(Field
programmable gate array)2} |l AEE2] 3] W5300°0.2
et FPGA W% 222> HDL(Hardware description
language) S AH&-3l 24381, W53002] 2713} RIS 219
7]4k2] NIOS-II Soft Core S A& 813}k

oltiyl QI H|o| 2 Aoj2 A e] Al g 17 33 2t
FPGAS] H& 2% NIOS-IIo| g% ¢ Z213d 2|3
W53009] 27138} 295 Fagth 27)8h 2Fdo] ey,
NIOS-II= W53002] Ao 55 SA4)715 F3] Ae] Al A
AAFo] el #alo] w3008 Alolgt 4= e gk

PCM ZExlo] FPGAUH-E S{1¥=%, PCM Data Bit
Aligning S50l ¥ E 2~E¥] g9 =& W53002] Hlo]
B W 229] Fof| BIEE |6H|E 9= JHate], FIFOol 19
sk}, A WAl FIFOol S4¢ vlole)7} 44 A7)0 =9
& wjule} Gaizl ko] dlolEl S W53002] Wi v Eelol]
3 oh, WA W WS Bujo] AEH o= uDp B S A
e S Alojgith

— Antenna
ired and wireless .
Access Point PCGlient
- Ground test equipment _
Etherneat UsSB
Interface Interface
1 F'_l'.r_ |
| | ¥
Digital Data | -
‘ Clock Recovery }_7 Processing Block TRF Receiver
N : #

Jf 2. AT R MS 58E

Fig. 2. Flow Chart of Ground Test Equipment Inner

Signals
Recalved Multicast
PG upP
Pata PCM data
Ethernet
Interface
Initizlize
State Machine Nios Reqest
Logic Block Soft Core )
ADDRIDATA WE300
PCM Data DATA g 1.
Bit Allgning—‘ Fieqeﬁ|1| I?Eﬁil {Cantrol ‘ . Ethernet PHY
) ) Signals
™ I~ Arbiter
FIFO A

8 3. ol QlEmo|A LR AT
Fig. 3. Diagram of Ethernet Interface

www.koni.or.kr



J. Adv. Navig. Technol. 26(1): 1-8, Feb. 2022

NIOS-119] W5300] th&t 3718} 2442 17 49} 22 A
2 YW, FPGA -9 A5 Fadrh WA w300 Aol &
AR 7 S 2713k817] 91el FPGASH W53004Fo]ell 5
RS Hjo]E] B 2=0] F& AdElEkal, W5300 Ui ElX| ~EHE
A o=z ud WAE st s FL 16HER,
o=z wig WA o] =29t Ho]HE g W] o R
A 3staL ¢71/227] FE =381 Direct Mode = A7 3191
o} 21 TS, W53002] MEY A 270l shdEs Wiele] =
= 28 U viEe] 64KBT, olB] IKBE A9 8l 63KB

M2 shd3}iTh o] %, Ethernet 317! Aol E3HE =S40

Z]2] MAC(Media access control) address <}, IP(Internet
protocol) addressE A7 gl L thg, #F%] BEE QIS vE
A F8kE =ol7] Al #j7 Eae] A7]E Hd 27191 1472
vl ER shal, A 97l 2715 1024 vlo]| ER x4} o}
o7 A% o] MAC Address®} IP AddressE A At} 2
AA e HEFIAE WS AF2E2 R, JANA(Internet
assigned numbers authority)oll A A3 HEJFAE HolH A
&8 MAC Address®] T13& %83t MAC Address+=
01:00:5E:7F:0B:14, IP Address= 239.255.13.14 ©.% A 3}3iT)
ST TREZS HEPIAE Ao R Husial Azllo]
AYAoR dei, w3009 2718 FRHACh v Eo R

N

A7 2718 2ol BeS dEE 25 E gk
o]ﬁle O]Eir:ﬂo]/\oﬂ Z-LQLQ /\Hﬂ] u])\]o F[Fooﬂ = ‘Q_
PCM 2=E¥ Ho|EZ W53000.2 Addith 37 A4S ¢
3 wHEA o 7 85 W53009] AloJWHAIE 47)9] AEHE
WA AL ek g QLS ST
e Hale] P 1Y 59 o, ev)2 ] BEe] TAE

7IRko = ghek )7/ 287] BES AdE) malel A B ¢l
7] A5 5 ol HA s, AT A - A8 AT E WA
o} ¢ AlesE 7)/2a7] REY B2l og &9
2, z7] 2% Y Ax ZYd AT ¥ E(First frame
check bit)& 7ol FE} #219] 2} Aol YT F AwF
TAEATE 9 AT E 7)F0 2 W53009] S A EE 9
Ylo] el E WstAIZI

g w2l AeEE 1 63 o] FE Yk Command
Send Aol A 4=8) %)= 2FdS 912 2712 FIFO Ready Bitol]
w2} 52k Y-&o] Gebdt} FIFO Ready Biti= W530001 4] A
ggh 4= & vloly 7] FIFOo! 9l RS ER1st 4= 9)
= H]Eo|t}. High©]H Data Buffering 3] 2 ¥ 3}%|™ FIFO2]
A =5 W53000] Y= E] Lowold A Male] F2Hs

A A|7]HA FIFO Ready Bit7} WHH == Al S 7| ohA T

Data Buffering €| 4= FIFO2] dlo|E|E A7l 3141t
Z uHEsle] W53000.8 Rtk WEE 3452 o) 29,
W5300 QIEIHE dA=EE 7152 535kl nterrupt
Checking 2 3 €] HsA| 71T,

Interrupt Checking “J el A= 24 Aol A 9lo] 591 Q1
EHHE X 2F 9] gho& W53000] U g 24S ga
3 Aol x| kst Qe HE X AE7F F=0]|E AV H =

= Alsolm

https://doi.org/10.12673//jant.2022.26.1.1

2 A A B E7F Lowo|H JAHHE AT E 273} 8}= 1
28 2], A ElE Interrupt Bit Clear Command Send 2 ¥ 3}
A 71t} ol o|e]A o2 Ale] WAle] HEx =7 A]x%o] 7o
ool S S o) glon 9 2als 20

31 Interrupt Bit Clear Command Send Bl 2 Eﬂ;@r/\]ﬁ S

P 5w B

Interrupt Bit Clear ol A= 541 W3-8 W53000] ¢3=s}
= 5215 =351, AFElE Command Send & W 3HA|Z1T]

Transfer
Data Size
Seleci J

W5300 Reset
Signal Assert

&or 16 Bit Mammum
{ Bus width J Packet Size }
Sel ect Select
{ Mode Selecl ] { Desllnaluon ]
Direct Or MAC
Indnrect Mode Address Setup W5300 Control

Bus Yield

Memaory Setu Destlnatlun P
Per Socket Address Setup
Soume MAC Socket Mode
Address Setu
Selup p
Source P I
Address Socket Open
Setup

J8 4. NIOS-lI2| W5300 =7|=t 2t
Fig. 4. Initialization Process of W5300 by NIOS-II

State Machine Logic Block

FIFO
Ready Bit
State
Machine Address
Data
Request
ReadWrite Wark
Command Done Signal
RIW Control Address
Madule ; CONTROL
FIFQ Data Arbiter Dala ’l WS5300

:Fél 5. AER |].|A| 2% '='§o| MSESET
Fig. 5. Flow Chart of the Signals of State Machine Logic
Block

FIFC Ready Bit Low

/ State : Command Send -

ll.’ FIFO Ready Bit High \Unmndnmnl Flow

Buffer Data Count | |

g W S R R

. = .
tate © Interrupt Bit Clear
|\ State : Data Buffering Command Send
N
| Interrupt Register Mot Ready |
\ o /
state Interrupt Checkmg

Data Buffering COIT\D|8IB\\
T8 6. W5300 CIOJE] M& Alef Ml MEfz
Fig. 6. Diagram of W5300 Data Transfer State Machine

"’llnlcrruul Regisier Ready
or First Frama Check Bit Low




2-4 M == M7

B E=EollA Aljbelhs A FA4lE o] &9 945 AR
A2l A A A adel A Z2as S8 Ao A
< 5343171 1% C# Windows forms 7]Wke] 91457 41 =}
wAe] ZRas O 73 Zo] Adsigith of= A3
Z5Y JENAE WA o2 JAE5E PCM UDP H21& 524
2 Aejste] AAzte s 13 hed TR o AASA
AAZ AR 22O 73 E A S0 S o]

&3,

L ade] SAEE 17 89k Pk L2 s Adshd
ol ol B gkal WA AU o] EAsh=A] FRlsle] 9k
o] EAlshd ool Begd 17 A& mresla, EA5
A erom ALAY} Eow U B9 A g el med
ok A4 B akdo] e 54 WEALE 5025 H
AEE = Ho|EE 541517 938 HEANLE 1854 719t
U}, o] 3 Z=alo] A] 2k 31, PCM UDP 341 & =418 ¢
A3 HEe Aaske] o) 571848 Sk w3 97

A Z2 a2 gl83 7|Nke]  Application  UX(User
experience) 7]%& #4833t A5l vt SAEkL &
2 27], A%, Al diolH A, "3 A2 A3 4 HE Q)
o} Aol = dA 2EF ] 2 AElE UER= 9ol 9l
I ARE 5] AEFAR, S5 P, Port, AESE, 4
& Q) A, ol e e JlE7E Sl oW 57 &
= 57 AEE AS 254, AEHA &2 A5 34
EAIR Egk 2 Ef] A1 g 9o -
2 oofle] 3 e|Q) 7 2713}, glookx 4
5 AT e dFoll tigh Hololx A
glojol2 A & alke] Hlojok o A Al WEE 7}
7} 7bsetth EE S e, AAY R 3
ag=y 2z FAs Ad $EES FIIsEAY AAd

J

¢

F,

jid
ON
=
o MM e
°
%0,
R
(M o

10101010000
10101010000-

T8 7. 9ASY 2M X2AfEl TR0 MY sl
Fig. 7. Test Screen of Wireless Data Processing Program
for Telemetry

Is exist previous
configuration file?

Open configuration file

!

Load configuration file Iﬂ*

Join multicast group

!

Begin receive (UDP)

!

Receive PCM packet

!

Frame synchronization

!

Analyze channels

!

Display in numbers or graphs

ag 8. AR 24 XEAe| ZROY SME
Fig. 8. Flow Chart of Wireless Data Processing Program
for Telemetry

I Yes

ll. ZH| A= HAE

3 9ASFH AEAT G JH Al=ve Ase A
Sal7] S8l M3 Aneh M T2 S ASsle] HAES
FeYsSTh 2% A7 A)= PCM Data Synthesizer 22
< BAbskelnh A3 gvlet A4 2=
213 Atolel Hlo]E]E F4413817] 918 ¥ 7]+ TP-LinkA}
] Archer AX6000 225 AR&-3 31, ©]= Wi-Fi 69} WPA3 1.
oFS Atk H3l Fdel o3t =ERY HESS
Windows OS 7]4Fo]™] Wi-Fi 62 #|)8h= 28 ARS-3U),
H2EE Fashr] flal 13 ek 2171 ol uls o]
ate] fral QA HEE 1o} RES 2t)= F7]ol
Wi-FiZ A43te] 7 33lo]t). vt BlE3l ) mERLS FAld

www.koni.or.kr



J. Adv. Navig. Technol. 26(1): 1-8, Feb. 2022

Hl=E] 9la) B Aol A= st ort 2 3H
A= FH71ske] A7t 9.4 glo] BAsA ear, Y=Y
o e} =efolule] 5ol wheh gX] 1 47 Ak Aol
B 5 gl

.

3-1 Z[Cf MSEE HLAE

A3l Holg ZFo] 7hset Hul AEEHEE HEs)
7] {18l AelEo] EA5HA] &= F7dollA] 15Mbps, 20Mbps,
30Mbps, 35Mbps 2] HE2 FE3to] Ful= ] 1 2 9] 5=
AEE Forstgdnt 13 ol A 640uke) E ] Z <) 50000
NE 7t S5 82 F 532 Wy dgetd A0 220988 5
al Falgk 2]l Mg S8k FalES AlLtsllth

A= F 13 7o) 47)19] AEEo| A 2.4GHz, 5GHz T
N F3E Y 2% ka9 glo] 100% FA1EH Tk o
WSS} 35Mbps o131 A -HEE A 2RI A
TS AATEO R ATEhA] Kl Al B grol= d
1ok wheba] W45 71 30Mbps ©]31H2] 9 7HA =
A7 TR A AAzko R e o] =4l 2 2|7} 7bsa)
o QP A1 M o] 7hE sk AS FRlskeith

-0
i)
0%
ols

3-2 [ 7{2| HIAE

H= 1 o] HEo] 7Fsdk Hdl 72 & vl2Es] 9
3l elleol EAEHA] = ofelellA Z17] v 27 gel| wh
gh Fabe U E ZYg) FAES AEISih HlAEE B
719 HES B ES Aol ] #4d712]7F 50m, 100m?] #14]
oA Jagatgl o, A3 ulollA] 640nto] E2] Y 50000
7HE 20Mbps ] AFEE 2 5 53] Wk dgshd A3 22

a0 —
A B3 AT ZaAlQl AFE A Azt FAES
At
A 2A2 7L 50mel Aol ] L) FAE-S 32
9} k0] 24GHz, 5GHz 7 7] 9] 3} v o] 27 el 2o
91 §101 100% 4181920k Wl som Azl A= eg A o
& FAlEe) Aol Jakg FA & U so A

T AR

227 2] 7} 100mS] S X el A 2] e Q] 2152 &
T} 2.4GHz 73 th & ol 4 o] B 5512 ©F 89%, \mESR & 1]
i 9F98%, TFE =ER 3 U= 100%E F 96% A= 541
&13lal, 5GHz T3k tiolX = HER mEN BF
100% A8k AT o] 202 7l A gl A= 2.4GHz thef o]
5GHz WS Rt} F=480] 1] FolelsA|nHg] H~E A=
1R 9k} o) HIAE 87 T FAUAR Q) 5
= o] WAYste] w7l EAlo] dojd o= ket
[9]. AH]2=e] s} A ge] AAA R T3l o
A 2.4GHz th ool A 4 LANS] &-7] 7+ As7do] =
Asteh 54 Aol th=e] 717 F2kebA =W 377
I ANYA T FHOE A% et HAE = ol&

I~

Z

Moy
g

https://doi.org/10.12673//jant.2022.26.1.1

r\l
L

OBSS(Overlapped basic service set)2} gt} OBSS -4+ 7Hs

=7
2 ) 5o} B4 AR AFHE AE D FEE ABAS
A7b RS "], meby Tk S )

N

=
SEEEEEREREELEE RS

Ho

3-3 FOHE HIZE

ZollEo] EAlshs A0l FAES gRlsk] ¢ls) Al
A 719 HES B mES Afo] o] 248 E F30m A
FrAgE Aol A FolaS aeste] HlAES Faiith
Fr71E ST o] vk Qo] Wi, Bl EE Y nER S
F71 25 3709 U gt 7S A $) el Fo 73St
ATt FAELS FHu) A2l HEe} npr A= A3 ol A
640u10] E o] Q1 50000715 20Mbps2] AFEH = F 53]
HHS A E3ste] 218k 2|9 75 SAske] AlLksisith

X 47 ool EAshE A9 Zdl) 418 vERdTh
2.4GHz 735> tf ol A= ot 99% G v|ald QPg A o
2 FREJATE, 5GHz oAM= T 53% AEe] 741&
2 FollEo] JaFs = AL RISl

AnbA © 7 2 4GHz= 5GHzE. U 71 948 2|8 o]&
sto] gpgo] A4S Wou i, 7t 5w EAlE
2 ek Aol Sith1l]. wiZel HAE Avet
24GHz ]9 =gARt Aoll& Fafel el FilE0]
5GHz T2 w22k ol & S]] oFsf F2l&0] vk
< SIS T

o off f

N
il
T

o]
o wi
SUR SIS v

E1. 85T E Zad X2

Table 1. Frame Processing by Speed

2.4GHz 5GHz
Speed | Test Device Receiving | Real-time | Receiving | Real-time
Rate |Processing| Rate |Processing
Tablet 100% 0 100% 0
15Mbps| Laptop A 100% 0 100% 0
Laptop B 100% 0 100% 0
Tablet 100% 0] 100% 0
20Mbps| Laptop A 100% 0 100% 0
Laptop B 100% 0 100% 0
Tablet 100% 0] 100% 0
30Mbps| Laptop A 100% 0 100% 0
Laptop B 100% 0 100% 0
Tablet 100% X 100% X
35Mbps| Laptop A 100% X 100% X
Laptop B 100% X 100% X




E 2. 50m HzlollM Z2fg] Alg
Table 2. Frame Receiving Rate at 50m Distance

Test Device 2.4GHz 5GHz
Tablet 100 % 100 %
Laptop A 100 % 100 %
Laptop B 100 % 100 %

E 3. 100m HzlollM Zefel $Alg
Table 3. Frame Receiving Rate at 100m Distance

Test Device 2.4GHz 5GHz
Tablet 89.114% 100 %
Laptop A 98.206% 100 %
Laptop B 100% 100 %

E 4. oS0l EMSE ZF Zefed a8

Table 4. Frame Receiving Rate in the Presence of

Obstacles
Test Device 2.4GHz 5GHz
Tablet 98.722 % 0 %
Laptop A 97.526 % 61.452 %
Laptop B 99.994 % 97.186 %
v. 8 2
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