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Abstract

Under the limited network bandwidth, the traditional video acquisition equipment is faced with
the technical bottleneck of insufficient compression rate, low frame rate and high delay, which
makes it impossible for them to be applied in the ultra HD image transmission scene. Therefore, in
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the face of constantly improving video quality, it is particularly important to improve the codec ef-
ficiency and reduce transmission delay of video transmission system. In this paper, the overall
delay time of the video transmission system is optimized by a variety of low delay strategies. The
test results show that the end-to-end delay time of the system is 127 ms when the 1080 P quality
video is transmitted on the premise of satisfying the coding quality. Compared with the video
transmission system before optimization, the total delay time of the video transmission system
after optimization is reduced by 9.48%.
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Figure 1. Overall system architecture diagram
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Figure 2. System software function flow chart
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Figure 3. Coding terminal software flow chart
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Figure 4. Decoding terminal software flow chart
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Figure 5. Video coding terminal hardware design block diagram
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Figure 6. Physical drawing of core controller
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Figure 12. Physical picture of video coding terminal
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4.1, RIERMALAIR

ARGMRIE IR YA BT S5 BEAT RORIK, 3 2R 0 PR R HEAT i, 20 7000 DAL BT PO SE AR I
[l N4 2 fros.

Table 2. Statistics of video transmission delay time before and after optimization

= 2. B RLSRAE At R B (a4 3t

e iz Pkl Ak 5 P L
(FPS) SEI (ms) FE (ms) ZER (ms)
640*480 30 130 121 6.92%
800*448 30 139 128 7.91%
800*600 30 155 142 8.38%
1280*720 30 195 177 9.23%
1920*1080 30 232 210 9.48%

L X265 Jmidas B gL A7 AL AN ZE FE ) AL = AL T B, (45 R Gt
IR P 8.38% . FERRAFAMAD Ky U, 4 37 1o AU 14 A i 38 e [ R g 4% 1l 210 ms =
T FFE S RIERER . AT IR =LA 77 300 R 48 SIS g A A% a2 3 1 B4R A

ML R SR H.265 B 4iit 5 RK3399 M AN ATT RS G HIT7 it L8l 5 H AT ERI &
LT EHBAT XL, RN HRER . R S AR A IR I (R S R AR SR b B RS R I . AF TR T
XHRIEB AL 4y R BRIEAR AT L, G5 R A03E 3 P EHCT HAt B g A A 4B 7 5%,
AU T 1080 P 5 AL SE S, REEIRIT Ay 295 ms, RSN

Table 3. Comparison of system technical indexes under different schemes
%= 3. NEIFET ARG ARIBIRITLL

H.265 + HI3516 [6] FPGA [7] ARM + HEVC [8]  GStreamer [9] AR
Fty 2017 2017 2019 2020 2022
Rt T4 2 A T4 2 A ARG WA gAY WA gAY
Vag i 1920*1080 720*576 640*480 640*480 1920*1080
Wi (FPS) 25 25 12 30 30
EIR (ms) 250 375 900 136 295
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A AL AR BT [R] 2 1 S s S R B TR X 5 A i A SR T ) o 22 VL, SR AR B AR BF (] PSP 38 A 55 4 Fiow
Horb g ZE R I (8] )y 85 ms, fRESFEIRIFA] A 68 ms, 514 B R HEIRIN A A 15 ms. A5 FH 45 ) B 3R B
()98 2 = FP BRI B], W] AT 3 28 A B 18 Dy 127 ms.

Table 4. System delay time test statistics
F 4. RGEIRAEMIR G R

RGIEIR I (7] 532 FEIR B [A] (ms)
Gt i AL IR 7] 85
W £ A A S AR I 7] 127
FARRT ST IR I 7] 68
P R E IR I [) 15
R SAIEIR I (8] 295

4.2. RGIEREREX D HT

A48 wireshark PUELEAEAT L& MR, @i wireshark S 4T, FILLES], MHEIEL TCP
P SGHAT AR S, TR AR R A BB EA, HHE YR EA MR EARN, NRNEEEN 2 RELS
SEREAMER & = E IR . Wl 16 s, R B M E A ERE, SEEMER D cwnd,
FE%E 5 M 5000 packets/s T [ ] 900 packets/s, 1&H%E B MG T BE L — B IKE, SEUELH
JOSIESLYIN

T T T T
0.0 4.5 9.0 13.5 18.0 22,5 27.0

Time(s)

Figure 16. Data fluctuation under congestion control before optimization
[ 16. HRALAIRERESIT B IRE RN

Linux &4t 18831 1BRAE ssthresh ZBRIME Y 65,535, I/ E B S TBRAE ssthresh, {15418 5 5
B BN TR AR A, 3R N TR S B S A IR K, A R R e M B AT . TEE SRR
—30 dBm MRS, AEM R WK 17(a) . 45 5 90 BN—90 dBm LKA T, A&fic Rk Wil 17(b)
Fi7R o B 036 K B2 AR/ T, (ER R AR A 8 T B AT . (55 555 530 dBm M4 AR T,
LA % F2 € 7E 4800 packets/s | 5500 packets/s [IX ] Py; 15 53R H-90 dBm PIZRIREE T, (R4
F2%E 1E 3000 packets/s F| 4200 packets/s F X [&] 4 5
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Figure 17. Data fluctuation under optimized congestion control

B 17. i ERERTI TSR R
N T IAA RGP A ZE R FE A RBOR AR i R ) AL R BT I, EAR R E A
H(20) 7. Herh oy 1o AL [A] ) AL B A B, 4By B I TR] A Kt e 0 1 5
retrans = (RetransSegs — lastRetransSegs) /( OutSegs — lastOutSegs ) *100% (20)
XA E SR, A [F TR R AR AT AR Sk, X LA ZE s ) SRR AR R, . Inik 5 PR
S HRA e AT ZE 42 ) ST 208/ T 6.468% 1 HLAR &, X6 T 720 P RIS 1080 P AL K15 (1% 40 »
FEAER DRI T 7.19% 6.39%.

Table 5. Statistics of retransmission rate before and after optimization

F 5. MBI ESLRRIT

5 5 B i (FPS) HFE S i ik DA T 42 ] S0 PERELLAR
640*480 30 3.23*10° 3.07*10°° 4.95%
800*448 30 3.19*10° 2.99%10° 6.23%
800*600 30 3.30*10° 3.05*10°° 7.58%
1280*720 30 5.14*10° 4.77*%10°° 7.19%

1920*1080 30 5.01*10° 4.69*10°° 6.39%

T ARG R D e, MORE A K. BISIA TCP 70 Be AL L pro, X —E
I 18] A 508 B A% 3 AR A R PN RAL B RCR o 2B INBRGT, — AT 20%. 2> BeEif% 5t pro fIiH5E
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Figure 18. Segment retransmission ratio under congestion
control before and after optimization

18. RUATEMETFI TR S ERERLE

5. &g

AR HET H.265 FRIEIR AL SRS BEAT I 7E, 450 R IRAT IR SUEOR A EL IR AR, AR i
Brfil 32 SEEAT RGEMOT R SEBL . BEAF LB AT B A& RO . Bl A& SR WiFT ARSI R T, KR
KT ML R, BA RIFFEMME. REEMMmILL& AT RK3399 H.LiEld 5 H £t )
REFA R IRAGEAT R, MRS 20 R Y APP T BEAT BT, A AN R B a2 RE T ML o A
PRk, B TRMERBEMFREEAN, RGN X265 SifidashcE . PIZEHISNEA. BRI, AN
ZATTHHEATIRAL, FRORD T RGEHBARALRER, /£ 1080 P B 4t i, RGEER ]y 300
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