662

of

383 =74 A21d A5%, 2016 9¥ (JBE Vol. 21, No. 5, September 2016)

EX=4 (Special Paper)
HHE3 88 =R A219 Al53, 20163 92 (JBE Vol. 21, No. 5, September 2016)

http://dx.dm.org/l0.5909/JBE.2016.21.5.662
ISSN 2287-9137 (Online) ISSN 1226-7953 (Print)

5.8GHz Dol el F4A G4 A T4 B4

W g F, 450, A

Medium to Long Range Wireless Video Transmission Scheme in
5.8GHz Band

Junghoon Paik?" , Namho Kim”, and Mingi Ji”

2 o

2
A

fui

ExolAE 5.8GHz NN F472] BAARE AFens 94 dolHe] 458 As7le #d d
% ]H 7 A km olde] AR FAlo] 7H5EEE vy HEHIVE 53 W34d(Beam Forming) ‘ﬂ'—]% Z
o]y A4S 913k MCS(Modulation and Coding Scheme)9} A A4S AFe JAbdSs WS Agkeit) A
80dB 7S] AW 7oA 1,0008t0]EL] HO|ZE Zol& ARSI 10ms®] EFYOR: Az 443 FPINGS 53l 4 0.92%°]
Ago] G, S8 A HEEE 13Mbpsell A FAFAAZ 7 21.2Kme] FA-E] GAES EIgTh

I'U

r>~l

1 2 oo ofx
Oft
ol

M 2 o2 -

Abstract

In this paper, we propose a wireless video transmission system, providing medium and long communication distance in the
5.8GHz band to decrease the loss of video data. Beamforming with multiple antennas in a radio environment to enable more than
10km communication distance and an image transmission method that combines the retransmission to MCS(modulation and coding
scheme) are applied. By applying the proposed method in the indoor environment of 80dB attenuation using the payload size of
1000 bytes, the packet loss rate of at least 0.92% is achieved through the FPING with the time-out of 10ms. The transmission
distance of 21.2Km is achieved with the transmission rate of 13Mbps in the outdoor environment.

Keyword : wireless video transmission, medium and long communication distance, beamforming, modulation and coding
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Fig. 1. Block Diagram of 5.8GHz Wireless Modem
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Beam Beam Angle
Radiation = > S > > > >
Angle 0 45 90 135 180 -45 -90 -135
-90 -56.43 -5.34 -47.06 2.29 6.01 -5.33 -47.03 235
-70 -14.68 -5.57 -10.89 3.96 5.82 -6.24 -12.53 -0.03
-50 -5.47 -22.78 1.74 6 2.84 -25.56 -5.28 -22.32
-30 -59.45 2.31 6.02 2.34 -53.07 -5.34 -56.08 -5.33
-10 4.33 5.71 -0.86 -10.67 -6.74 -8.57 -5.86 -12.69
0 6.02 2.32 -166.02 -5.33 -166.03 2.32 -166.02 -5.33
10 4.33 -8.57 -5.86 -12.69 -6.74 5.71 -0.86 -10.67
30 -59.45 -5.34 -56.08 -5.33 -53.07 2.31 6.02 2.34
50 -5.47 -25.56 -5.28 -22.32 2.84 -22.78 1.74 6
70 -14.68 -6.24 -12.53 -0.03 5.82 -5.57 -10.89 3.96
90 -56.43 -5.33 -47.03 2.35 6.01 -5.34 -47.06 2.29
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Table 2. MCS

MCS Modulation Coding Rate

0 QPSK 1/2, 32 repetition
1 QPSK 1/2, 16 repetition
2 QPSK 1/2, 8 repetition
3 QPSK 1/2, 4 repetition
4 QPSK 1/2, 2 repetition
5 QPSK 1/2
6 QPSK 2/3
7 QPSK 3/4
8 QPSK 5/6
9 16QAM 1/2
10 16QAM 213
11 16QAM 3/4
12 16QAM 5/6
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15 64QAM 5/6
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Table 3. Test Conditions

Attenuation 80 dB
Initial Transmit MCS Setting MCS15
Initial Receive MCS Setting MCS5
Application FPING

Payload length : 1000 H}O|E

FPING Timeout : 10ms, 100ms

E 49] Testl, Test2, Test3 3} Testd, TestS, Testo= 2}Z}
sde AE Sl oAl MCSE WA S 24 A -
Al MCS ®stol]l o3k 4583 w487 1gtelth Test3
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Table 5. Test Results(Timeout
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Table 4. Test Scenario
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Test Test scenario(Timeout : 10ms, 100ms)
Test Maximum Transmission Number : 3
MCS Setting : MCS15 — MCS10 — MCS6
Test2 Maximum Transmission Number : 3
MCS Setting : MCS15 — MCS14 — MCS13
Test3 Maximum Transmission Number : 3
MCS Setting : MCS15 — MCS15 — MCS15
Tests Maximum Transmission Number : 7
MCS Setting : MCS15 — MCS10 — MCS6 — MCS6 — MCS6 — MCS6 — MCS6
Test5 Maximum Transmission Number : 7
MCS Setting : MCS15 — MCS14 — MCS13 — MCS13 — MCS13 — MCS13 — MCS13
Test6 Maximum Transmission Number : 7
MCS Setting : MCS15 — MCS15 — MCS15 — MCS15 — MCS15 — MCS15 — MCS15

t Aol tiate] Ebelobz-o] 10mset 100ms$]
5] ¥ 59 % 6 otk
(EFI0F2 : 10ms)

: 10ms)

3.3 24
MCS¢F A ddo A3t wals Tl 80dB 4] AUl
gt A 1,000k E &) Ho|2E Zo|E AMHEET 10ms

Results at TCP Results at MAC
Number of Lost Packets / o Number of Lost Packets / o
Number of Transmit Packets Packet Loss Rate(%) Number of Transmit Packets Packet Loss Rate(%)
Test1 927/100,372 0.92 0/100,000 0.00
Test2 72,385/100,050 72.35 39,774/100,000 39.77
Test3 104,714/104,726 99.98 99,885/100,000 99.89
Test4 1,829/100,643 1.82 0/100,000 0.00
Tests 40,488/100,298 40.37 3,696/100,000 3.696
Test6 100,965/100,980 99.99 99,727/100,000 99.73
I 6. Z2t (EII0FR : 100ms)

Table 6. Test Results(Timeout

: 100ms)

Results at TCP

Results at MAC

Number of Tranemi Paciets | P20Ket Lo Rate) | b s | Packet Loss Rate(%
Test1 9/100,092 0.01 0/100,000 0
Test2 37,594/100,040 37.58 37,494/100,000 37.49
Test3 99,240/100,387 98.86 98,784/100,000 98.78
Test4 137/100,445 0.14 0/100,000 0
Test5 4,953/100,104 4.95 4,588/100,000 459
Test6 111,654/113,825 98.09 107,494/110,000 97.72
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27 23 #3A
Table 7. Link Budget

Items Test1 Test2 Test3 Test4
Carrier frequency (MHz) 2450 2450 2450 5800
Distance (km) 21.2 212 21.2 21.2
Bandwidth (MHz) 20 20 20 20
Transmit power (dBm) 19 19 17 16
Transmit antenna gain (dBi) 18 18 11 13
Path loss (dB) 126.8 126.8 126.8 134.2
Receive antenna gain (dBi) 18 11 11 13
Receive signal strength (dBm) -71.8 -78.8 -87.8 -92.2
2. M2 F e BAAY 87 SN 29 F£F olpe) A
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