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Heterogeneous Multi-core Method of Multi-channel Split Screen Transmission for
4K Video Stream
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Abstract: In order to solve the problem that the multi-screen video display system cannot adapt to the
multi-screen transmission of ultra-high-definition (UHD) video according to the number of split screens, a
heterogeneous multi-core video streaming transmission method is proposed. First, the embedded system
based on ARM is used to realize multi-task processing and real-time monitoring. Then FPGA realizes
hardware acceleration of receiving, converting, processing and split-screen output display of video stream.
The system can configure the working parameters of FPGA according to the input signal in real time to
realize the split screen display of UHD video stream with variable resolution and number of split screens.
Finally, the system is tested using the Zynq UltraScale+MPSOC XCZU7EV heterogeneous multi-core
processor, and results show that the multi-channel split-screen mosaic of 4K video has no obvious
dislocation and consistent synchronization, which better meets the requirements of video multi-channel
split-screen display.
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video

HEETB : HZRHE T RIRBI(2014BAH28F04) %% BT H 5 8 B & 205 TR A0 78 IR BI(15K 009, 17K004)%F Bh3i A .
I 5 B #3: 2019-08-25; 81T H#1:2020-03-17



1002 R EB AL Journal of Data Acquisition and Processing Vol. 35, No. 5, 2020

51

jifl

UL AT K, 11 0 SR R 3R B AR A b 25 A A g I 2 R AR g L 2 T ER 3R G0 B 2 A i 22 AR Y T
T A B o3 B S T A T A o ik ST W Ak B R T R R KRS B9 B R 3R R T G v A R SR A
it 0 J 7, LA 35 3] A 7 R 1 T U8 45 PR R A 1 i R SR T T R AR RO AE B 43 B R 5 TH 9 T
KB AT T HBE B8 RERE T, BIAE B R 2% 1 JC Ik DL 4 43 W 3R S s e I o T, Oy ik o ot ] R, — iR
i 2 A BOY LR A s 25 2R R R B R 22 B B om0 7 T K R R G R AR S B
FRCE DA JE o] A0 A B S om i 5 L. BRI, B 2 T R Ak BIOHE 4 B SRR E TR SR 1 R T K TR 1
[ Bt 8 7 1A Bt AR AN RS I, o R B R Gl ok T B R PR R .

RTINS £ MR A 0B R B, B N AN K £ 2 R SR ML B XS 2 B R BRI R TR G
RS 5E RN, AR TE &, IR B TR T B IT AR o B, bR T 0 K 2% % 1T Y Display Wall® & 4t
DL R AT R V8 2 20 A e 4 Y SAGEHI SAGE2P R 4t , 7E 1% 40 U 4 47 B 47 i 28 B . Nirnimesh %5
P8 Garuda® £ B o8 R4, 0] LUE BT B80T ST T35 T 0% S iR F A o Ueda %51 X%
W22 Bt s R G B R 2B T HE Linux REE T HARAEMEEE KW W8, IF & 7 5 F Windows REE
Z Bt B A Tenmads!™, 38 i fA] 3R E LB 2 5t Bon B B, 35 [ 5 3% 5256 2 (1) Deshpande 55 41 %} £
PR R R L S S B T SharpWall ™ B4 5o R 40, SCBL T 4K WA I (14 1% i 0 52 187 0 3 2 5
o HA =350 A Kanda 548 1T — ROl &5 40 98 R R R G000 2 & W) 26 Wos J5 ik, (i EDE 78 Bos
S22 080G s SEEF /N T 0.5 Wi, IR K24 Papadopoulos 5% 313 & & T HE R L85 14 104218 £ o>
PR (14 43t X 7R 78 Reality Deck™, S8 2 i 7R 7E D032 20 22 40 v 9 g A0 T S

FE NEZ Bt Bon HR B TR 2B TAE. B, y5 anvatoR T —Fh 2 i A R B — 58
e 0 TR HLAE A, T S B 40X A4S SR R IT A 45 R AR 3 BERE AT A 4 096 R R X 3 07218 R @30 Hz.
SRJE 5 G PG ER X R S R R A B T R BT T — Rl o A K OR AT AL B AR AL ST EE T BER N
76 800 1% F X 8 00014 K HABLAY /R R4 . BRAMEIZIE T SAGE Ml VizRoll KBt iR HA |, #4 i
T AXSH R PERIT R S o XA R ] E s PCT-E 42 M FPGA M5, S8 T SCHF 64 #% 4105
B A BER A 15 36018 2 X 4 32018 F @60 Hz (1l 4 X SHL I /s , BB 7 HE 1 92018 K X 1 080 1%
F@60 Hz ik 5| TH WAL AI Ko BLAh, P SCHF o8 A BR300 A e i 20 ot s R 45
Ban, AT T T FPGA MBI R e, S T 1 28018 R X 96015 F 73 B R KIS 1 4 % 72014
R XASOBRFE PR E BoR . R T A B R 1 92018 % X 1 08018 % @60 Hz ) 4 3 18
DVI#: O35 BR 25 . MEHIIET ARM+FPGA (it AR RIS # T ZRIKGHS BR R85, 0]
W AR AE U A 20 BEE N 10 24018 K X8 19218 R 1B K EHME 453 T AE 44> s 2 b4y Bt s (3
JG % 5 AR AR R D BE

2z BTk A £ Bon RS R EAT SAAEF Sz R B PC HLRE L PC LA BEAS 3 A0 A 2k
IR SR 1 s o o o LR AT 4 B
HOBCREIR T PC AL R A9 RLR: BB s POBLIE ) Comparison of different hardware modes
FERACRR 7l 2 R A O B R RARE TruesT mawn wampaa AR AR
P B A 5L 2 PCHL, RORIEIN T 25 B8 sape gy & TEAL = =
RGN A s ik A R AR e R P2 PCHLAER % fEEds He EwWE
BT 4B B AU RE RV A R ey AR B> medle P

F1 FEBEGHHEXIE




2EE FAKAMAFTM S S35 R 7k 1003

A% T PC LA PC ML RFB L, H 3 BB U B — 3l A SCHF 1 X 2 80 2 X2 1Y R BRSNS B 52
B A2 43 B 1) B BORN 43 B R A S B T

NT SR R RIGH AW Z R BoR RGE LA SCULAK U 2 8% 3 B s o H bk, BIF 58 90
ot e Kb B Gy B WOR R B IR T A 20 AK LR 2 43 BE T TA o DT IR TR THER A
BN 5 DR R G0 i A HER a8 3 3 84018 K X2 160 1% 2 @60 Hz B H% o i A 2 B3R, IR 4R
P Ay AT B R IS I E AL 4G 1< 2, 1X 3, 1 X4 F1 2 X 2 7E N Y 22 b S S M 20 & L A 53
THor Bt R R G TERE

1 MRS REHAR

1.1 WU & 0 8 R 15 0 9 B

Z Bt R RGeS UE 5 IAF 5 TR 20 B 17 1 4% (0 A0 28 A i B % L 22 B 0 7R R 4 I O i 9 2
WL RG e PR FEREZ — HIL, 8 RGBS 0O A i B2 0RO 22 vh XL
WA EOR R ECEE . AL RGN RS A SRS e RGBS RIER SR
AT AT

BERD 60 WY 4K 73 B3 (3 8405 3 X 2 16018 ) A LA ML 8 i (4 TR 1Y 58 4 IURE YU V444 R R %

PEAT A& S i, AR 2 At Bl 594 MHz, B0HE 47 96 0T 3k 17.82 Gb/s'. Rk, SCHk[14-16 187 fifi F B9 DV
BVGAE O TCIE W R R W E R o TR RS A i bl 98, 48 SCR A 1.2 A 9 DisplayPo-
rt(DP)H FE N R Gk A5 17, B w5 4l 56 0T 3k 21.6 Gb/sU90 /2 22 Gt iy A B3R 5 5% 1.4 BUAS 9 HDMI 4%
P 2 ge i th e 1, B iy 98 n] 3k 10.2 Gb/sHO0is 2 28 48 4 B i th 25K . e 1A 96 7T 3k 25.6 Gb/s 1Y
DDR3L-1600 B 25 = AR Bl HLAF RS 1 S B8 22w DX, DRk 22 e DX 5 1l A2 B R
1.2 RSB ZEYRESTE

AR Z 5 LR RS, 2 KM FPGA 8 ARM+FPGA Ml 454 (1977 20 52 5 431 | &b 33 Fn
BRI RE . R FPGA 7 3UR), 52 FPGA AR J50 3 (¥ 52 Wil 38 5 10 B 55 30 o0 — ) 40 Bt Wom Al &
ARM+FPGA J5 2, i T W03 Bk A 24000 e SRR 08 % 2, 2R 490 e P M B 32 31 )™ 1 29, D0 vk b 1 s 43
PR A o N T SRUA R G A R B R AR SR 2 T g ARM+FPGA M Z R 1 RS
Wt 2 5t WoR R G, SEEL B0 B O

L] L) TN Z T L R G F T R AE ARM AL FERS 5 FPGA & F I3, Se A0 8 B b
Z A E 3 b AXT VRSB ARM 5 FPGA ] ) PR 8546 22 451, ARM i f FPGA w1 IP #% 1Y
St bk, A AXT VRS TP A% 1 27 47 2 B0 0 2 5 32 55 00 B f S 808017 R TG CE s FPGA 71 5% /&

B KRB EHE A RIS B L i A SR ALY o B R RGN 1R o FE ARM AR FRER 1A
H PetaLinux T. ELZ il i& FH F £ 5 B L A Linux 81ER R, T2 5 B RGN TR ST, 5 E
FPGA 5 2 1% ARM Ab #8552 B0 P 6] TAE o 38 ik — 205 588 )5 X5 R G #4700 dn AL e & n 2052 48 ol %
[ 4 5 A= B U-boot [ 44 515 Linux P A% 3 2l , 52 BB A W SC 1R, 28 22 B 7 4 G TP A% 3K 2 , {37
T T L F o) U2 6 200 o A R e 4 T PN A b 2 1) 32 AT 2 B R 4L SE B FPGA 5 ARM Y Y
i S NS WA CITD R €/ TRt



1004 R EB AL Journal of Data Acquisition and Processing Vol. 35, No. 5, 2020

FPGA "
I S
ENIRETIINE - 1E i
ikamt (pt el
iz LG
= £l 2 FERAIE S AT
RIS S
MU
AXLE 4L ZDDR3IAFE
t ML
HDMI
ARM

USB

WA | (| [ | [osgr
Rl

gzl
-——-%3%&%

K1 bt o REc et

Fig.1 Structure of a split-screen display system
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Table 2 Screen combination mode and resolution

LR RS WAPER/MBH B o MR R R RT3 / Hz
2 048X 768 1024X768 60
2560 800 1 280800 60
1x2 38401080 19201080 60
38401200 19201 200 60
28001050 14001 050 60
3072768 1024768 60
s 3840800 1280800 60
57601 080 19201080 60
57601 200 19201 200 60
s 4096 X 768 1024768 60
5120800 1 280800 60
2X2 38402160 19201080 60
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