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Abstract: Due to the limited power consumption and the need for real-time intelligent processing of multiple sensors,
embedded Al computing systems desire for higher energy efficiency and more parallel intelligent computing services simul-
taneously. The digital signal processing architecture DSP+FPGA commonly used in traditional embedded computing sys-
tems is not suitable for multiple ANN models inference acceleration. Based on embedded heterogeneous intelligent comput-
ing architecture ARM+DLP+SRIO, this paper proposes a parallel multi pipeline design method by taking advantage of the
characteristics of multi chip, multi-core and multi memory channels of deep learning processors. Considering the time cost
of data transmission, copy, reference and feedback, this method allocates intelligent computing resources for different neu-
ral network models to achieve the maximum end-to-end throughput. The experimental results show that the utilization of the
deep learning processor using the parallel multi pipeline design method is about 25.2% higher than that of a single pipeline,
and about 30.7% higher than that without pipeline. It meets the real-time intelligent processing requirements of visible light,
infrared and SAR images, and is valuable for practical applications.
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L 38 08 K 2 NI 5 B BEAY I ) T4, AT 7, 3R
R MR R HLE] ARM N AF H A7 % 11 batch &R
BRI FF8Y s F 7,275 11 batch RN ARM #5041 22 47
B S 4% D1 28 DLP A7 fif 25 i) (3 e 1) 5485 5 1 7, 280 14>

batch & 7E DLP b 4 B 55 A IRl -85 5 FH T, % 0K
DLP I 1> batch FI% () #2545 5 45 UL 2= ARM 77
fith 2 (8] (%) BsF (] F 8 5 FH T 2% 7 T 7K 2 3 7 e 1) s ]
B, B0 T=T +T+T+T,. 23t Z2 AL, R A5 451
T BB e (R F RS an e 2 s

®2 HITERAENERAREFH A ms

AT s ARM #fii #2050 T ARM—DLP %46 75 UL 7| DLP BEALERE 7| DLP—>ARM JEBHAS R 05t T | St T
BHETTEAMHL | 0] W IE{5n—4,5n-3,5n-2 | n>0} 150 71 237 <1 (W] ZW%) 458
Al 6{Sn—1,5n | n>0) 100 71 236 <1 ("] ZW%) 407
BB #2 A 250 72 226 <1 ("] ZW%) 548
SAR 150 98 44 <1 ("] Z%) 292

B 13 FNR 2 AT R L, T LA H 22 /K £k (0 52
BRI T2, K 14 B . Al WoG#1 i3k
2R AW 551 ms, SEIE /K 28 JE 3918 459 ms ; 1] IL6#2
AR K LSRR 501 ms , 2103 K 28 1] 4 408 ms
LLAM R K £ JE 35T R 651 ms , 2 90 7K £ R0 A
549 ms; SAR 4 & T Uit 7K 2 i 1] R 401 ms , 552 0 9 7K
2 JE I 0 293 ms. AT LLE Y, 4415 AR 14 520 3t 7K
BEEH R F RS /N T o 5 TR0 2, B REAE I 2
s s MG e B ARR DN S b BT SR, TR T HE
Frafesrar .

700

6.4 SERHESHT

W2 fiom , iR R KER R R T,=237 ms,
AR JEIIREALEE 3 5K AT UL E (Fr4 30 MR A ) 5
ARG AT KR R T,=236 ms, B~ /K 5 101 fE Ak
B2 5k AT WG K (7 20 MG R 5 204 ik 6
JEIIA T +T,=322 ms , B4 LK I REAL BE 5 5K 21 7 K ]
(I S0 EUEDI R ) s SAR BIKERJE AR T +T,=248 ms,
BT A IREALEE 1 5K LT AP (Fr 5 4G R,
T 2 UG AL BN AT 20, A R G PR K 2R JH]
HHUR KB R 322 ms , HAETZINH ] N ARER T 104 5K AR [R)ZE
RIS ) -, SRk BRG] e /b3 18] 4 322/104~3 ms,

1333 fps, KFrds By 224 fps (L3 1). FEF LU Eo0Hr
R ARG SR T 2K BET 75 , 25T ARM+DLP+
500 - S0l SRIO i A RETTA RS TR IOG (£15) (SAR 55
o | 408 2R EIG S REAL B 5K
ém_ F3HH T LI YOLO FE 7Y i sy 31 v 7 ik 6 (4
= A1 280x1 280 5 ) , NH AT DL Y AR SO R G 38 T
200 1 ARM+DLP+SRIO Hi AR et B R GBI &I
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o ) SRR AR A B 333 fps, 4836 v i 41 Hofth SCk A —
EppS SRS = SAR FEPLI . W] W AR S IR AT 2K & T A e
14 JFATZ TR IR 55 S04 et 1 A R (S R ) R TR B AL R
F3 ETRBERBEIRELRE LR
Sk TR e int8 54 41 EUERAF Rt /ps A2 /fps
SCHR[29] YOLOv4 Telsa T4 130 TOPS 32x32 1 085 0.7
SCHR[3] CNN GM107%x6 7.5 TFLOPS 32x32 5000 3.1
SCRiR[32] YOLOv7 Telsa T4 130 TOPS 1280 %1280 17 17
SCHik[12] LBP Tegra K1x192 70 TFLOPS 1920 x 1 080 29 36.7
CRiR[34] YOLOx Telsa T4 130 TOPS 640 x 640 396 99
SCHR(30] YOLOv5 Telsa T4 130 TOPS 1280 %1280 175 175
CRR[33] YOLOv8 Telsa T4 130 TOPS 640 x 640 734 183.5
SCHR(31] YOLOv6 Telsa T4 130 TOPS 1280 %1280 281 281
Vi >'e YOLOv3 MLU100x2 64 TOPS 1280x 1280 333 333
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M 15 Fpa] DL ] DLS6#1 A9 DLP R R R
_ dms
e = T
T37nIl x3
T\ %34T, X2+ T, o+ T (3)
- 237 %3
T 150x3+100x2+71+237
~74.2%
M 16 Fra] DL H ] DLS6#2 A9 DLP R R R
B
Morae = o g
Ts_mx3
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B 307x3
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ME 17 ] AT 2D 4 DLP R A
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- 226 %3
250x3+72+226
~64.7%

TeiK R KLk ik 2k 3 Rk DLP A H
X HE LU 18 Firas , MR AT LA SR IR T 200
JKZR 5 19 DLP A FH 3R FA K 2k DLP IR 3
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A SIS B T ARM+DLP+SRIO ¢ A X 54
BB A B IR AT 2K LB O i A AT
(E AL 2 328 JE PRI 4038, 18 AT LA T H Al 45 ek (o 4=
7 AR BN REE). % RN R TR T
ARM+DLP+SRIO it AU BE TR R 48 B 45 DU

()78 T2 BB U F 24 1] 4 B A9 IR 18] . X 22 g
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