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Abstract

such as image processing and Al inference. In developing such systems, real-time visualization of internal states and processing

System-on-Chip (SoC) Field-Programmable Gate Arrays (FPGAs) have been increasingly used in advanced systems

results is crucial. We propose a development support toolkit for visualization systems running on the PYNQ SoC FPGA envi-
ronment. The toolkit consists of graphics drawing hardware IP developed through high-level synthesis and a set of scripts that
simplify its implementation and control. This achieves higher performance than conventional software implementation, while
keeping easy deployment. This report describes the overview and performance evaluation of the proposed toolkit.
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feizolz. LLEDS, 60fps DEIEICH LTI 7L —A
Bz 0 HU LOREEHETE2 2 2EX 5k, RS
AT WIEA LT REREERLTWS 8 WR 3.

55. LA1TUoDFHEiER
BRBICBIZ LA TV D—ER2R2ITRT. 7L—A
Ny 7 75k Z S HW-DB % SW-CV ¥ [ L T, HW-BRAM
DLATFUVIHPEHLTRNW EBRTER S, BRI,
HE5 2 K200 53, HW-BRAM (& 1 ms DI T %
SETLTWS. HB3WE, 7L —anNy 7 780EIEd %L
EH1EBZD 10ms BEET LD VRS, LidoT, &
VU ER Y ORIRRRRD 52 HRICBNT, 747V
VI RERT ZHERRTUL, $REFIED HW-BRAM E—
REMS ZeHPEFLVWEEZILNSE. ZhUuTkD, BIFED
FA477V XD MWD TEHVIGEL R TE 2.

6. H5bH O IC

AWFZETIX, SoC %! FPGA BREEIC BT 3 Al b ke ¥ &

#£2 AREINRICBT S 10,000 FIFEEEO L A 72> (B ms)
A HW-BRAM HW-DB SW-CV SW-Py
[E## (Line) 0.58 1144  10.87  30.13
46 (Rectangle) 0.68 1155  10.88 251.22
M (Circle) 0.65 1143 10.87 295.68
XF (Text) 0.32 1120 1089 12.78

ATZA D L= RF 7 ZBHT 5720, PYNQ ETEIEY %
AHULS 27 L DRIFEZRY — v F v FEWME L. AV —
¥y M, @MERIC & D FEEE S N7 s X 1P &
FIEA S L OHlEz B - fhRLs 2 Y 7 b v = THED
LR ENS.

SRR AEILR 2 ) 7+ OBGEDORER, IREX 7V 7 b
FBER BTN U TR R DR ICAHHLKEZ BEATE S
MRS S NIz, AT KD, BRI SR R A L 7,
FRZAHULS R T L OBEA R FEH L.

PERERTAM DASIR, B FIRIINKD Python ¥ 7 b7 = 75
P L TRAK 449 o md b2 M L, FERR i
MrEER O Z L B L7z, 72, BEFD OpenCV it ¥ T
BLTRAL=Ty bTEEZDOD, LA TYIIZBVWTIE
7 0.32 ms &\ S FEEI 72 B 2 B L 7-.

BLRic& D, N—=Fv = 75EEC X 2 @R #ELE e, v
TJhU 2753477 VREEAENI—F LY T 1 D%,
PYNQ BRIBICBWTEHR L.

SHROBEL LT, 7V77 7Ly FHEEEDBINC X 5%
A olE _E=, Python 75 FPGA NDL YA X7 7£ AIZHE
F B F ==~y FHIRAET 5 5.
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