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BRXRNRFAESEFER LERER U EHEXROE EERABRUEBESERETEE
< RERE
1. BHAI% R FPGA/CPLD MERME B Xilinx - 1B TOOL #EME EAEFHH Z 12 1

RERINMR - IUARENET  SRFABIEAEFILE  ZRHRIEIEITEEE

Z&ET - EBEBHEL Verilog RENSEHBAREGT AL P - AF Verilog BEEH - K
ANRABERVEMIRETE IC RRETEE

2. REANBET  KABENERERE Verilog Coding HEREBERRIGZNE - BEE8
/IJ\EPE%MHLE“EEE“ F o= LY E Verilog B -

3. BEDNHNUEESR 2BRERLI - A Verilog BAABZ—TTHNE M2
—iﬁ—iﬁﬁﬁﬁﬁﬁ%ﬁ%ﬁ CEMERE FPGA REZEZLEEEEH  EEREUR -
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* [EHE LAB]
Verilog TEFFEIEERET | IER#R ~ E7F#8(Flip-Flop) * LED St R (—MUEHAZ M ELERE
TRER) }isz“%U *TH“—““(Tlmer)/%?"  5TE1EE (Counter)E R E & - Finite State Machine :
EEAR/NEE SN EE %A #LAR e R E IR E R

* [#FE LAB]
Simple 4 bit ALU implementation - PLL & E5 - LCD1602 B - RS-232 i&zH(UART) ]

BEREE - 12C/SPl 2 EREE(24C08 :EX LAB) - PWM 1Z=H|E R EE2(Servo Controller) -

VGA #ZHIERER

F HEA REAR
(1) FPGA TENA - LEBFERARNAERERER - T4A Xilinx Z
FPGA/CPLD %ﬁﬁélﬁ Vitis / Vivado
(2) P J:'ﬁ,iﬂﬁﬁ,u\(Hierarchical Modeling Concepts)nyuﬂ?/f
112/03/22 | 3) Verilog HDL g2 A E( Lexical conventions) : EflAIEE(data types) -
1 =) aC 12 82 (Memories) ~ % #t {£ % (system tasks) - Z)ﬁ‘n = an < (compiler
- directives)

9:30-17:30 | (4) Verilog HDL # #8818 & A #2 (Modules and Ports) : # # (Module
definition) - &t A8 (port declaration, connecting ports) - F&E{EEY
#(hierarchical name referencing)

(5) ##ESpl(Logic Synthesis) - # &5 B R1EE (Gate-Level Modeling)
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112/03/24
2 (f)
9:30-17:30

1)

(2)

Verilog HDL Bl Z3E 428! (Dataflow Modellng) HEE (Continuous
assignments) - #£3E(delay specification) - E& I (expressions) - E&
+(operators) - E&t(operands) "*¥E+ﬁ(operatortypes)
Verilog HDL 17%1%2!( Behavioral Modeling) : ##&{E#2 /F(Structured
procedures) - initial & always &t EF?'?E%E(IKHE?HEE blocking &
mPEBEEE nonblocking statements) H—:Fﬂ“%ﬂ(delay control, event
control) - 1I“1¢fi3li(condlt|onal statements) * Z &7 2 (multiway
branching) - EE (loops) - 1@)3?'?,—\11??Eiﬁ(sequentlal and parallel
blocks)

Verilog HDL fE# (Tasks) &2 BK £{ (Functions) : K& (Functions) - £ %
(Tasks) ~ Assignment

112/03/29
3 (=)
9:30-17:30

BEEEAR B (Algorithmic State Machine) « B R AKZ& % (Finite State
Machine) : Moore FSM ~ Mealy FSM and Modeling -

Verilog HDL FFs KIEFE(Timing and Delays) * Verilog HDL R {HE
(Timing Simulation)

Verilog generate / endgenerate statement (genvar - localparam »
generate if - generate for - generate case)

Verilog HDL E%Z&‘Cﬁlﬁ(Useful Modelmg Techniques) : ZFF4E
tEE(assign £ deassign K force £2 release) - £&i(parameter) and
%E%/Q%Q(defparam module mstance) BHEXNRZDHIT - HEZ
£ (Time Scales) - BN AHETE: File ($fopen,$fdisplay,...) - BEHRLE
}%E%%(Random Number Generation) * VCD File

112/03/31
4 (fr)
9:30-17:30

1)

(2)

(3)

FPGA & R WM & & & 52  (In-System Memory) - Memory

Synchronous/Asynchronous Read/Write : Synchronous FIFO and

Asynchronous FIFO

[ IP-Core & &t #& A3 1 : Verilog IP-Core(Intellectual Property

Core)< <for Xilinx>>

® NERET A& IP-Core (Adding design and publish IP-Core)

® UNfAA0 Altera B9 IP-Core (How to adding Xilinx's IP-Core: such
as General-purpose input/output, PLL, Timer, RAM, ROM, UART,
12C, SPI...)

® %18 OpenCores (Porting OpenCores: Lab UART IP)

i

= 5t PREE(Design Debugging) : ILA IP ~ Timing Analyzer

X RATRAZREAE - EWEUSREBFEZEEER -

BEJit_ : FPGA

RRER® E

* RERS

an'HEﬂ.{%rE' 'd_l"

BETHEME Xilinx OpenCV 5TEHREERBRE  RAATHEFE
W E Vitisvision Library - 8E B I EFEEEE X AN EREEER  WARSER -9
#2128 (Object Detection)%%

1. VIVADO HLS 1 FPGA E#1TE&E®E : A HLS LW ERKRENE & /R IR
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2.%E®A HLSIP Y VIVADO T B EREt = BHE & BER KK - LHE Zyng FPGA Hi
ol % &

3.8l C/C++ Project - EAEARSE M (VIVADO HLS)HH HiET1EE: - SR AE H

4.7 M EAE Xilinx FPGA HLS Project -

<~ \EE #132

1.% %CPLD FPGA HHEE#T 38 T1F& -

2. ‘”*ﬂ CEEEBY  ERFIHBEMNRERE -
3. ?ﬂ%\LﬁﬁEﬁEﬂ,{ﬁ%%@@"ﬁt%ﬁ °

F B RERNE

(1) Xilinx OpenCV &7

(2) Using the Vitis vision Library

(3) Getting Started with HLS : HLS Standalone Mode & AXI Video

112/04/19 Interface Functions

1 (=) (4) Introdution AXI Video Interface Functions : AXlvideo2 xfMat - xfMat 2

9:30-17:30 AXlvideo - cvMat 2AXIvideoxf + AXlvideo2 cvMat

(5) Vitis vision Library API Reference

(6) EZE GUI BE : B1#EKIRIE(Basic Operations on Images)[1] - Bl
R E T & (Arithmetic Operations on Images)

(1) E2 GUI B’ . BB EKRE1E(Basic Operations on Images)[2] -
Introdution AXI Video Interface Functions : AXlvideo2 xfMat - xfMat 2

112/04/21 AXlvideo * cvMat 2AXlvideoxf + AXlvideo2 cvMat

2 (fr) (2) Vitis vision Library API Reference

9:30-17:30 | 3 E% GUI #21F . BIBEREREEE(Basic Operations on Images) ERESEN

& i 38 & (Arithmetic Operations on Images) * 24 85 Rl = F o 3 3 i

(Performance Measurement and Improvement Techniques)

(1) BE&EE(Image Processing) : BB ZEE (Changing Colorspaces)
[ 18 B9 %4 fo] % 38 (Geometric Transformations of Images) - Bl & & &
(Image Thresholding) ~ 8 B & (Smoothing Images) - 7 & & &

112/04/26 (Morphological Transformations) - B #%(Image Gradients) - Canny

3 (=) 2 % 1@l (Edge Detection) ~ B & & 7 # (Image Pyramids) - & 8

9:30-17:30 (Contours) ~ EfEl(Histograms) ~ Bl & (Image Transforms) ~ &1
VLEC(Template Matching)

(2) AR 4 (Feature Detection and Description)

(3) EEAH(Video Analysis)

(1) #23E&F(Machine Learning) : K-&3135(K-Nearest Neighbour) - (O
£ # (Support Vector Machines (SVM)) ~ K 15 & 8 # (K-Means

112/04/28 Clustering)

4 (f) (2) FtE&#EF(Computational Photography) : B X[E(Image Denoising)

9:30-17:30 & & 12 1§(Image Inpainting) 4 82 12 8l (Object Detection) : 8 Haar

' ' Cascades @RI BR # a8

(3) A2t fl(Object Detection) : A Haar Cascades 2R a8l A Bz bt 8

X EACRAZREBRE - TWMEBEUSHREREZEEER -
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CPU IS S{ESE AR L ~ BIEFERBE 256G(2)LL L ~ RAM 8G(2)ML L ~ B Wifi Sl EHINEE -
o LRME : THREFER 6880 - FEMM I LR B ]

~

< BRIZBEAE A : (02)2370-1111 7 #% 310 - itri535166@itri.org.tw FR/NE -
& RIEER . HUBERERE R

BERER A E
arAl 10 HEIE EHREE
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+ FOIREIER

- -1 iRiZE

AR A |RALYEA ARM-Cortex Mx
EY L BT

RTOSWES [sAstémsm R1OS BB | o | 22 278 310 . =

ERZMAHE 2z raERES / / /0= 1)

BRAZ Linux 2 EFEREI

21 | 2/10~ 2/15~ 2/17(=~ H)

#r A T ¥ Bt 48 . 21 3/4 - 3/11 - 3/18(7%)
Linux 4R %
;:gxgmmu’;ﬁ AT Linux B8 2ot B 7 21 4715 - 422 - 5/6(X)
—— —
) | RAR T Linux BEBARE | 5 5/20 ~ 5/27 ~ 6/3(X)

% 48 B2 pE A B 7S
L FPGA Verilog HDL %] fiI # &5 &
BRAIVFPGA |sesn s mmisms B8-S A | 28

3/22 - 3/24 -~ 3/29 ~ 3/31

ZMNEMER | Xilinx Vitis/Vivado (=~ 1#)
Etinst FPGA RFTHEABGEEES )8 4/19 ~ 4/21 -~ 4/26 ~ 4/28
- A Vitis/Vivado HLS (= F)
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