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1. &
EAERET > CHEFANNTEGEEE ARRISC-VIEAEGTBE - ELEXKKEE S

FAEREAAE » A —HCHESRS SR EaHEE RS - MR rCBidH &S
A Z O AR Ry o

2. ZRRIHBIE
REBECHEBAIRGBE G (EMAVZAMD) IR - A EAHIEAIKFEE G (E16Y
A - ZiENHCEES MIRISC-VAH&FE S E » KB B2 L Platforml ORI R (T - Al {2
TMrEERZAER

[RVfpgaPath]/RVfpga/Labs/Lab5/ImageProcessing

JRAETE AL sre T H %

[l 1. 7RG BB G i Ry P B e -

A.  EEGERERmaintk#

2 AEA DU EAE 2240 A% © main.c ~ VanGogh_128.cf{lassemblySubroutines.S - .cfg%
BE e (B0 - ARBTE GERE ) FEHEE (Gl ARG - 555N IEATE
charfg%l]) - assemblySubroutines.St& & WEINAAFES EIE - HINFFroblEl (5 i fy i
FE& (&% » 5 5 © ColourToGrey Pixel »

& 2T~ Ry AN BE ZE M ma inpl Y o 5% eRES I prinitColourlmage (- Al A&l {5 &R T
—{EN x MEfE) > PR R GER KPS E G (pr#ColourToGrey ) - figimt —HIERE
W HE AR (while (1);) o
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initColourImage(ColourImage);

ColourToGrey(ColourImage, GreyImage) ;

uartInit();

printfiexys("Created Grey Image");

[El2. ImageProcessingE ZE 1 HImainikiE

B. RGBEGHAIKIEE#

({5 G R IEFEAE K - H PR A A ETT R AR E LB TG R (E - FERGBY - F{EE&ER
I ={E{EHA - DHIEERLLE (R) ~ &kt (G) MEEE (B) JTiFMIEHERE - itk #
CEERIFEGRE R\ =t aE - FEARED > RCBEGRBEELMHLITES

ERE AN ER T —l% RGBS - 7ECH » struct ERPEIAE B — R iR s E V2
(ATREEAIEAY) FreH YRS - & EE =EMEEE (unsigned char) HYREL
R ~ GHIB - H{EBA TR E R8I TR R » DAFEE 73 (8 BH (i 76 H 256 {18 [5] 1Y 58 & 4%

Bl - EEGZREIL240 T (24 bpp) - 7272 H ATELESH RAY—TEE 2GR B -

Fo TFRORIRIEEG: - FRMIEFHOFI255F EHVE —EH (BilE) fHErnEEGRNEE - 4%
Rpa B > B 4 ChR S R IR Pl R -

GreyImage[N] [M];

C. R aEGERRIIEES

(i F DA RSk A A Z s TR EBE (22 (RGBRIMKEES ) 2 RS A -
grey = 0.299*R + 0.587*G + 0.114*B

Z N R https://www.mathworks.com/help/matlab/ref/rgb2gray.html i st fy VR B2 -
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HREEGER - RMTEBREEEECEERI AN TR A E ARG ERFEE - %EE’JZ'%D
(0.299+0.587+0.114) 1 > [NILFTISHIIKPEERAEO- 255 &N » n LI BE—(Td iR

R TIER AP IRt i E > R EEeETHEE - (HZ2SweRV EH1E M S A S P2 R0 -
—HE AR AR (40 (AFfEr) ZB5.HE17 A RAYDotProductiZ =) - (EAE
{6 IR A 70k - RESE R B0 > HREEE VAR 2R E (ARfh R2'0) -
By T R R R TR B EE R DA2 O DUk A BB BT R

- 0.299%2°=306.176 ~306  (RHJHEE)

- 0.587"21°=601.088 ~601 (GHIIEE)

- 0.114%21°=116.736 =117  (BHJHER)

B BRSPS EIVNEI0-255%E & - MRFEAIERLI2Y (HRBRMEA 10 I AT 5E
B) o BRI » ETBMEE P A B i

grey = (306*R + 601*G + 117*B) >> 10
s (B EEIIIAEFT (306+601+117) 51024 » HIFT S R FE(E T EAE0-25 5% & A -

357 1 ColourToGrey i ( /={il) #1ColourToGrey¥ il ity ColourToGrey,_Pixel & =\
(D #IRE =S -

.globl ColourToGrey Pixel
.text

ColourToGrey Pixel

1i x28, 306
mul a@, ad, x28

1i x28, 601
mul al, al, x

1i x28, 117
mul a2, a2, x

add ad

- Grey[NI[M]) { add ae

el(Colour[il[j].R, Colour[il[j].G, Colour[il[jl.B);

[El3. ColourToGreyxi&; ({£main.cfEE{E) fiColourToGrey_Pixel &=
(f£assemblySubroutines. SFEHE/E)

EHHEEST » 98 (BEAREFF=) HEER N 2EE - B HHEHMER AT -

TR iE Sl I R A Ry TSR - AER . globl 4 &R SR FUHE eR Lt i HL R -

E3HMHIME—1T (.globl ColourToGrey Pixel) FFAMEH! ColourToGrey_ Pixelpki#y »

PIEH At 55— 2 (main.c) T HJColourToGreypi 8 {E ] - [E3/MIHYE —1T (extern

int ColourToGrey Pixel (int R, int G, int B) ) FR/KFColourToGrey Pixelpfi%y
& ByiZ i RSN Y -
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D. REHABTHEERTEHE

A ETER N 2R - A R AT R Z Al — e I N SRR T - &
It > BAFIFE FHGDBHEE T ARy dumpan < » EHTHERANSIERE SR - sFiZl T~
BRfE -

1. BIEIVSCodefPlatformlO -

2. fEIHEIRERYI L #%—T "File , (#2) — " Open Folder ; (FEUERIHE) » A
1% 2% = H §%[RVfpgaPath]/RVfpga/Labs/Lab5 - 4% H % ImageProcessing ( N[
B AFREEE) > & - THEEGN "OK, (HEE) - PlatformlOIR 1 EL
H%E -

3. BHELplatformio.iniili Y42k #board_build.bitstream_file » #A1& 5 A bithE (19 H S B -
flgn > AR E R I AYbItRE

board build.bitstream file =
[RVfpgaPath] /RVfpga/Labs/Labl/Projectl/Projectl.runs/impl 1/rvfpganexys.bit

4. BiEisrcH$% FHIFTA RIS (main.cillassemblySubroutines.S ) Nf ¥ HifE 75y
7 DUEEE SR AR Ay A (R 5 =K

5. H—TEMhERIEEE T HIPlatformlOE T~ - &R " Project Tasks | ( BEZEALERS)
— env:swervolf_nexys — " Platform |, (&) » ZR#%&#—T " Upload Bitstream |

( BEfrTER) o KFRVipgaNexys T~ #k 2 Nexys A7FEEM » shEc(E » ol DUFEA
VerilatorfIWhisper{E e h#i{TiE b2 = -

6. FEPlatformlOp#iiTHE - AR LIERTSe BT TIRIE (FEEMERL T - WA
b0 ERIRVfpgaNexys EfEE[Nexys A7) -t r] LA{# I Whisperfbifse 251 T
fE (40 "RVfpga A\FHER , HfTill) - fismiR I = - #RES % — T PlatformlO

>

ZEFIHHY TRun (SRTT) #45 a- § A& AR — MRRGE T

RUN [> PIO Debug BB (sE T H -

BRI maine B R G 1= 11 - NIEEFEfE—T " Continue ;  (4847) #HIIRIE#A

IO
j‘ o

—/NERHRETE] CREUIRD) 1% - REZURESE pl b AODK P [ (it » 10 1 R R Yy fre R A
(while(1l);) (FE2HE2) - EilEIE—T 'Pause, (EF) ¥

= Rl 17 -

7. i@M{E " Debug Console , (fH#EfZEHIG) T#ITL TS (FE2EE4 > HBR T
BRI CHIETT) EHKIEEG: (GreyImage) :

21114

(@]

cd AdditionalFiles
dump value GreyImage.dat GreyImage
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File Edit Selection View Go Run Terminal Help

P PIODebug ~ & ¢ & PIO Hon main.c
~ VARIABLES
v Local
> Global . .
main( ) A
> Static

initColourIm

v WATCH

uartInit(});
printf

«+ CALL STACK ] Tel1):

~ BREAKPOINTS
> PERIPHERALS
> REGISTERS
> MEMORY
> DISASSEMBLY >
@0M1 g PIODebug (mageProcessing) @ v > @ ¢ [

[E4. 5 R R P B 2

dump value GreyImage.dat

1

8. K. dathEFEHA Ky IE S P ARTHY . pPAfEE -

FELINUXH : 3@ BAR A Im i A L N i< (FF2RES ) 2RI TILIRLE
cd [RVfpgaPath]/RVfpga/Labs/Lab5/ImageProcessing/AdditionalFiles
gcc -o dumpZppm dump2ppm.cC

./dump2ppm GreyImage.dat GreyImage.ppm 128 128 1

dchaver@dchaver-PORTEGE-Z30-B: ~/RVFpgaLabs/Programs/Lab5/ImageProcessing/AdditionalFiles
File Edit View Search Terminal Help
dchaver@dchaver-PORTEGE 1~$ s Lab5/ImageProcessi AdditionalFiles
dchaver@dchaver-PORTEGE 2 s ing/ itionalFiles$ 1s
dump2ppm.c GreyImage.dat
dchaver@dchaver-PORTEGE

dchaver@dchaver-PORTEGE
dump2ppm dump2ppm.c
dchaver@dchaver-PORTEGE -Z30
Reading from dump fil
dchaver@dchaver-PORTEGE
dump2ppm dump2ppm.c

15, I R ppmAs =,
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FEWINDOWSH : 33 DL M E—J7 R T HEERAE

1.{# [RVfpgaPath] \RVfpga\Labs\Lab5\ImageProcessing\AdditionalFilesH
fRftrydump2ppm.exe T THERARLER < shell - 1% EAHIEERIAE - W 8L EHEIRYS [#0Eh
1T AT TAE -

dump2ppm.exe GreyImage.dat GreylImage.ppm 128 128 1
%
2.{FHICygwin (AISRE4ZEE " RVipga AFTHERT , HHVERIH#EI T4 ) ZedmsEdump2ppm.ciz

= o A% {ECygwiné&iimi  ean-Sshelld (41 RHAVEHAFTR) STHEC
(dump2ppm.exe ) -

9. [EFGIMP (GNUZ{Fpz e ) FHRL. ppmfEZE - MR AR EGLIE - 5FiEFLLT
CENERN e e v

https://www.gimp.org/downloads/

TR S e (5 e B 1 A (R B [ (B2, (HmT DA
[RVfpgaPath]/RVfpga/Labs/Lab5/ImageProcessing/AdditionalFiles/VanGogh_128.ppm
HfE R AR el G - B[ G e B 1 e IR AV L) -
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ST, B H A AR G T2 o aTDACER DL M B AR AT E 4
[RVfogaPath]/RVfoga/Labs/Lab5/ImageProcessing/src/TheScream _256.c (T LIAELLTALE
TR AEFERY . poml&El {5 :
[RVfpgaPath]/RVfpga/Labs/Lab5b/ImageProcessing/AdditionalFiles/TheScream_256.ppm -
A LLAIRTSC Rk - st T2 dat2ppm s TR 15 - )

SE2. EV—(HCHBORYET VanGogh KBl (R th £ H & (>235) KR EENRET RO
(<20) HYTERBE - [l Western DigitalfyPSPHIBSPEEAE 7771172 & L it i (E# (4n
B2 360FTH) -

#E3. ColourToGrey_PixelH & 5E S 12T N A CorE - MR CrUEL
ColourToGrey#E it £ H AN ColourToGrey_Pixel Cpi#HVsH & E S 2 T HE = -

o ECEEE P » FTHEFFATA e BUR 2 I B B 08 ) B 2 I 5% - R DU 75 X
ColourToGreyfifColourToGrey Pixelf#4 -

o HFMMHETES FHUER - WRES EREY G AR Nt BT R ()RIALEE - AR
IZANSI CEEAE » el by AERC RRR T « AL > AE ARy HE A i I B
B8 ("M + ))*BEIIAGETES] ~ jifg R AL - K MERE > BEE(EGERE S
JLAHEL - RGBIE G Ry = (Bl - IRPEE G & A—(EArTal -

&3E4. ¥ " Blur Filter , (1Hi)E5% ) EH % VanGoghi tiigte (1Kn] DIFEMERE HIvEET2%
Eat o B o S DASE A DU T 4 nE iR A& -
https://lodev.org/catutor/filtering.html#Find Edges) -

FER > HiRF . datBEGEAR . ppmEl G - LA dump2 ppman SCEFILET—EE > 5
JFE (55 PR Bl 8 2 T A e (2 o P 1 (i 2

./dump2ppm FilterColourImage.dat FilterColourImage.ppm 128 128 3

EAN » B A] DR IR IR A B B R AGE G TERRR - FRAGEIG AL ML E
[RVfpgalabsPath]/RVfpgalabs/Programs/Lab5/ImageProcessing/AdditionalFiles/VanG
ogh _128.ppm
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