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Abstract

Stepping in 21st century, the Individual-Soldier Video Communication System has been developing
with small size, video viewing, integration and ultra-wide band. The system has been widely used in
command of police investigation, emergency and rescuing. Considering that there exist the multipath
effect and environmental noise, the COFDM technology and H.265/HEVC technology are explored, and
an efficient and reliable single-soldier video communication system is designed. The system uses
H.265 to encode the video image. After RS encoding, convolution interleaving, convolution encoding
and block interleaving, the data stream is modulated with 4QAM, and video communication is com-
pleted through demodulation and decoding of the receiving end. The simulation result indicated that
this system could both improve the transmitting efficiency and reduce the error rate.
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HEAUUEE RATRIE R AT T, o5 KRB 5T R G0 2 7] B ) 303204 H XS A E B
MRS, HHMEMESE SR IRIG NmnaEdE €. NRZRIBER, MEMA F 33 /e iR %
AR EHELD 60 AAR, AR A SR 045 & SRIEFHI BRI AR 1. RS, RMUBIAR R
P 0 R A A BB AR B Tz F T @ s e It R, 25, Bk Sie (5 7 ) Iz i,k —
WRRFTE B ZeNE, (ARMETMZM 2L, BERSHIRHAREREER, 22T, 7
i 2 B B TR R T . BT BRSSO S WA 1 LA TR R

AR GRS &4, BEBENEE AR RS, AR e AR (S I 7 2 i)
WiFi 155 BRGNS IA B m Bl 2, 0 2 A2 T HIHPRE s, EH TEMBOS &, f&HvaE
TAEIE | BB S bR TALMGRIL T, T 2003 4 4 H 3R H A H.264/AVC [1HI4RA%AT 7 & TEi230
SRS I TR EE . FET I, A SO S IR A 4R ——H.265/HEVC [2] 8 EI/NE B 4 140
PUREY, JF5 COFDM HiARZE A, SZEL T B U AL o R .
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2.1. COFDM ¥+ 48
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1EAZ 4519 2 F$ R (Orthogonal Frequency Division Multiplexing, OFDM) & —FURE5k i 22 Ei i # H
R, BB W A Z AR FEE, & S AT BRI 8 2 A I AT I 8, IR
HIPEAE ELIEAE 1)k B T &3] B8 OFDM Fi FH 5 K PR BE 1 22 B i RHd (E PR 1 2 42 T4
AT TARAL, (B RA R F5 8 AR A i B2 o ) e AN ) A SR E . EIR WA e R B EZ T8
EWFE, MG TR REad b ME—E %M T, KRG Al & i &, 2
PN, IR AT RRIE R R ZE 4t EERTXAN R, —Fh i B ORISR Al COFDM
AR, £ OFDM H:fitti b AT (5 38 g A SR fiff 1 s ] j2

COFDM ARGl RKiEimas A 1(a)fis. £ DVB-T brvEF, COFDM TR F B s A IE RIS
WHI(QAM), M5 E Sl 73 NI MwAL A Z P Gt PN ZRDU R0 (4]0 o, P4t R H RS (Reed-Solomon)
itdh, SMTLLERRBIALLTT G WIS, WAZRRH RS RRMFT 5 24. A COFDM AR
IR RIR T EREEmAS[S ], (HHh I AR FR(DVB-T)FRUE R 7 Rl AR, AIEA RIFHRIZHE N 5.
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Figure 1. (a) Block diagram of transmitter in COFDM system; (b) Block diagram of receiver in COFDM system
[ 1. (a) COFDM & XIHHEE; (b) COFDM HBEWHHEE

DVB-T #rifEt, 2LV IRSE LA R BRI GURRE L X T —Hfidl, RiE S SR
AN 53 S A ) 2N R R Bt o AL R, S A ORAIE SRS 7 A P AN B 5 TR A 18] B /N 20 A BE AR R
AN PR, RAS AT DL — AN A B AR GG A% AT O A1 AT 18 AR B IE P A5 7
WAZZURRZZ LA IR B« R 5 52 GURRAZ R, ROk im s g i i i BUARFRIE I 2 BR 88 1A NS AR, 3%
FAAZLUR K LLRF A 2] OFDM 455 £, im0 AlTRE R 5 . B ias, R LU .
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2.2. H.265/HEVC SRR HAR N B

H.265/HEVC & T 2013 KA PRSI GmASAR1E, % gmid B4k K | H.264/AVC IR G Hfidiist, K
FATRI . EAh. ARty (HEMTT E, H.265 W07 5 U0 R4 SRR B AME R AR 6], 2
FRRE R UG HAL B, 545 L g e it — 2D 3Tt

H.265 AreEde T B AT R 234855 20— — 4 i A 52 J6(Coding Tree Unit, CTU), $4> CTU A P XA
5 BG5S T (Coding Unit, CU). TR T (Prediction Unit, PU)FI1AE #8150 (Transform Unit, TU)
[7]. £ CTU 1, Zmidfic CU BF TR FEMEREL, —A CU LEf M4 X KEH PU M1 TU H
Sk BhAEA : TSR IC PU =5 22 T UG I il phy Rt 5] 000 G 5 T 28 ¥ 550 TU WU FH T8 et s H.265
3R F DCT A5, (H LSRRI RAR by 32 x 32, B G REE H.264 F DCT B s Fif KR
16 fi%, FEIE T EUG-FH X IhS 2 R4 (8]

IEAh, H.265 KA T A8 iR B A, XHig s S0 R L Tl B AT T . [FIET, H.265/HEVC
KFIH TZSearch BVEM K455 1 12 Sh% 2R A, 385 W A% 20k B 2 0 A T 50922, ARAR i 1Al iz s 1%
RIS R [9]. E EM R R M T, H.265 KGR BENAMER AR (SAO), JHRR N
ITIBIE, FREL CABAC(H @M — HEf B A i) 1 gm it 77 B8 w4 28, 1 HL A& R BR RQT
(Residual Quad-Tree Transform) N 315 H.265 TEAYS R K48 A BT [10].

H.264/SVC %ifid 2 £ AVC FrfEBEEml EIG I mT 4 AL G 0 Jw AL bm o, B0 O FH 380 48 K 22 HIOM A 25 i Al
FE & 11]. (HIEJLAR, H.265 MRBIEER®E, HiEHEK, C&A B H264, BOVHLIUE
FIRARERTRE ST[12] 0 BT FCAE [RI SERUATUT 5 (148 4 o BT o 5 5 /0N, DRI 2 b vt FH T (45 204 X 1 %
TERZEREE N EARA . A AR S AUINE (S R S0R H H265/HEVC PMRZRisH AR, 75 17t
H1 COFDM Hi ARG &, TERZ B A5 IR h R R 3

3. RGIRBER

RO (S R S50 S COFDM %A H.265/HEVC MUIRgmigFs A . FEULIERE b, f Bk s
Hudkirstit, HB@meER R RS, iR — AN BN AT R LB RGO &

3.1. RHRE

AR F matlab 1 visual studio 2010 B #4711 . COFDM 43 7E matlab H1SZHL, K LS gw
A3 B S 25 COFDM F2F7 A2 B, AR SU0E 75 RN 22 48 3088 1 (45 T8 IR WL, S0 2 A o 1 At 81 D S

TR COFDM 5 H.265 454 Mt ERe, AT AR ISR T H.265 FrAER] HM A5 1
H.264 ARAER) IM URISHHTX BT . € 1 R, RS, o TS5 AR, H.265 RS9 211
kIR R A RS Y 2.81 KB, 1M H.264 JEASTS B MAIDIR K 3.79KB;: MWFEFIg 4TI A HF&, HM JRY
XT 8 it G g Ag BT F S (B 61 &0, 115 IM IS0t (7] 55 i 5 i) B Jm i BT FH IS 18] 9 120 72, HogmAd it [a] 4
HM J5RS W £, AR RS ARES 7 1T, PIFPARAETE (R — > QP M ARID R AT I R 2200 . IR 4 i 7
H.265 L H.264 H & 5 5 1S 2 R 4 PERE -

Table 1. Coding time and stream size of 8 images under the standards of H.264 and H.265
F+1.H264 5 H265 FET, 8 MIEIRAI4RADRTE SHEHRA )

i BaLES HER/NKB) G B FER (s)
H.264 test.bin 3.79KB 120
H.265/HEVC str.bin 2.81 KB 61
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Figure 2. (a) Convergence curve of bit error rate; (b) Structure diagram of communication board card

B 2. (a) REGFEWHBILL; (b) BIEIRFEBRE

HE 43, COFDM MiRRGZRINSICEEER, EREMEERLT, AR ARDE, MEFH
A UUER], SR SRR mANE, AR RS AR S e N 8 dB BB AAAEAE RS, (HHR
MO AEREE T 107 MR . A EIE T, ZRD R e SR VEIUIUE 5 1% .

SR T A SR A HM16.0 P55, H 1 A 8T s A g At (1) v, DR/ E B s 7 Thl
i TAEARZ o Rk, fEARM B, it = 4 s IE N COFDM 1518, fAigfiii 2 5 EdE,
DR ] AR5 28 AR A 3 ) R A AR R 2. (B S R, iR RTE 10 BB, MRS aen)
R FE PT LAIE % 54T o
3.2. R

FERRAFRR R 5 S8 IR 2 At B, X RGUBAT REAFRE Y ) 5 5. b, COFDM. ASEHRLR ) SE 36 = AT
AN AR TT RSB R 2R TAESBCY 370 MHz~390 MHz, J& THRFm B . ik HeE(E
PRGN 3 km (TCFehs ), HB-F). R EmE 20)Fs.
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PR FRAZ O R FH [ P2 T 28 MBS - HEDOOWOSSNA, HTAEHE AN 12 V~15 V, HKHA 1 A.
Ff COFDM HIEHHLE], P T 802.11 b/g/n MIMIELZ ML, ##4 QPSK. 16QAM. 64QAM [ F
W], RS uR A OFDM il thah, 2R R A M S R WLAN A URITEZE mesh £75K

ARG A, 5 s e OB A . AR B IR B PC HL, FKE PC ML BB
W, BRI T — AN Y . TS M BER R, AR R G 7 RHAAERAN T A,
FEAN R 5L N IR SOR BT o 4 IARTT s [R) BE % AT 250 EAR I, TR AG AT IS B iR
Fer R B BRI e B UDP 73021, i J5 7000 FH QAM BEAT AR, 335 S ) 38 &% 7 3 b, AT
SE A ST IR AU (5 R G0 B AL 5

4. BRI

EAFFER AT, S RGFATM . HTRRFAEAR, A SCHEICABME R A, 2
AIFEFEES 10 m A2y, BEES 15 m (RHRE 1 AMEJZE), BEES 20 m (RHREPIAMEZ), BEES 40 m (REA AN
M IR A A o A SR AT A i, TSR gl AR SR 2 R IR I R 45 s I R AL B
THOL T B RO RIE R, SR T 2 km (4HIE, 707E 650 m, 800 m, 970 m, 1100 m, 1400 m,
1700 m AT 2 sl 26 2 IR T 3 ping 2 AT I LA S0 0 AL S 5 00

Table 2. Data transmission of the system at different distances

2. TRIEE TR EMBUIRER

FE S (m) Wl S G L Ping “FIH iE(ms)  FAUE(S0 pings)  WCREIREE LR SRS
9 TokRg, EH 5.254 0% P 1E ARG
11 PR, S + B 5.589 0% & E % ffhs
20 [[)Z, W&, Ze5¢ 7.785 1% ) ety A
25 AR —)Z, Sei 7.641 0% 2 1E 3 iR
32 ARG 4 )2, Sest 11.957 1% B 1E 8 flhg
25 ARG S )2, Bel 23.898 1% 2 1E 3 iR
100 AR X, FRRE, ST 8.720 3% 2 EH R
250 33ERE, T, g4t 122.982 48% 5
650 WAL, 525 41.343 5% B2 TE 3 T
800 MBS, 2t 40.481 3% 2 TF % A
970 NN T RE 2R 87.207 0% P T AL
1100 PURE effn, TR 11.193 9% 2 1E 3 i hd
1400 MEEAL S, $9248 108.674 7% 7 1E 3 flhg
1700 PRFE AL, ToRehs 6.682 0% B2 E# RS
2000 JEMLEE S, mE A 7%

MG AT LU Y, FESR 2 AR T IR, JEAEERES Y 250 m I, ol ZRF0N 48%, EfE% M
FEMISZ B TIAT NESD, ATEMEE)EIL T, MBIz i B AEIA 2] 1400 m, JEFRASREIL T &
RAGHER BIER] T 1700 m, (EPIAIHUEE RS, FRiRas R e bLoe sl W s E e 5

EM R FE S, AR ping B 2EH 2 ms, (HIEFIINLES 5.254 ms, %L JE K& 2 (] i A
NRIRES, SEUSESHORAENAL, I AR AE

jallls
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JE /N o

RIS S TP HA R EEEFDT 10%0HELT, —HEE 8 WG HEILE
SEEE RS AR F IR H MRS, RES DRAEMTN GRS H L.

5. G RRE

AICE N TERERIEE RAR T RAIOR, 8% 585 R G R SR H 7 50T i
53 % COFMD R4 H.265 4ifid )7 ZEATIR L, IFiitth H.265/HEVC Mg td 5 RIk& COFDM
RIR MBS RS, ZRZGLL RN, £ CZRE N2 RREHIES TR ERMERE. R
G AR B, ARG, R Rt BT RR BB A, AEET AMUTE AT 55 T RR S R LT HhiE
IR, AR SR RO

E&WE
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