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1. fEjS

FEARSER SR g 13 T HAT BB BERE 7 URISC-VERFE T H o IX 22350 H 451 5 2 MR
fF, Hh—HCIEFHS, 5L HIE ST . FATR RS Cel B 5T L Fr 22 18] o]
FHEIHA

2. B AE#HE

ARSI E AT BRI RGBEIER (B ACBERE P, AR5 A2 BORt B 2 FE MR (I
A . ZAERFHCHE S MRISC-VIL4iE 595, AN E S/EPlatformlOM i iziT. Al ML
T ERBOZAE

[RVipgaPath]/RVfpga/Labs/Lab5/ImageProcessing

PEACRSAL Fsre 1 H 3.

E1. % RGBEG & # AR EEE .

A.  TiHZM Emaink 3

AR FE LAV SO 4% : main.c/VanGogh_128.cfllassemblySubroutines.S. c3 41 #;
R (B, FTHAT B s EO AR S B (Bl NEHR, S BRI AT 5 chardl
#1) . assemblySubroutines.S {6 & iR AKIC 15 5 SEL, T Krgb MG % ey I B2 18
%, #®AN: ColourToGrey Pixel,

F2F R NARTE Fmainbi$. 1% eA%00 1 H s nitColourimage  CEA# FH % N\ G 20 s 61
—N x MERE , B R E RGN K E IS (BR%ColourToGrey) , e —2&H &
FHNTLERIEA (while (1)) »
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initColourImage(ColourImage);

ColourToGrey(ColourImage, GreyImage) ;

uartInit();

printfiexys("Created Grey Image");

B2, BG4I E H #Imain ik %

B. RGBE#GAIKERG

PG &R, PR o AR e tf PR /£RGBH, fAME= T
SAMAAR, RN T (R | 4 (G MEER (B) /EAtmE. ik, BEKE
BIFEMERRE D =nEARE. £ATHT, RGBERFAMAILLITE X:

KB E L T — N ARGBIIZ . fECH, struct HIERAE HENAIRIBE L&
(TRERAFIZRAD KBS . ZEMWEE =R (unsigned char) HIFE, % AR.
GHIB. ®AEUEIRIE 8 RN, LMEX /-8Bl iE 256 N A R SRE N, BME R
S3E2447 (24 bpp) o IXAE T ELECE L — PP T UG AL ER R K

N TR KEEG, BAVE 02265V 1 i ME (HUlIE) R MERISTE. AARKE
ROFRTRE H, FRATIE 4 R R R IR G -

GreyImage[N] [M];

C. RKPOBEBRFEIAKEREZ

{5 BA R INBCR AT A ZoRBAT AN S 1] (RGBRIKE) 2 [A] [ 5
K, = 0.299*R + 0.587*G + 0.114*B

1% R T https://www.mathworks.com/help/matlab/ref/rgb2gray.html = 53R [ 8
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WFRAME R, FATIE AP E e LA b 25 H B CE SR B K . AR R
(0.299+0.587+0.114) A1, HILFTS 0K A AE0-255VE I, 7] LA BASF T RIR,

N TR AN HEAE, fZMAEMHSSEETEE, (F2SweRV EH1AbHIEE A SCHFTT AL
—RIRERAEVE T (I CNTTHER) 255, H# 4 BT ) DotProductf2 ), (HARSEIG
5 FH A 2 T ORI 778 . BUECR e o B8, IF AR BB RN 2805 ORIy
2% o O THBUERONEEL, RN OB SR LA2OFE DY & NN R 3 R

- 0.299*2°=306.176 ~ 306  (RAJIE)

- 0.587*21°=601.088 ~ 601  (GHIALE)

- 0.114%21°=116.736 ~ 117  (BHIE)

IR, BB RAIK LN 2)0-2557E 4TRSS ATER RA10 CR F AR E A2 1042 RITT 4244 58
B o DBk, AR PR 2 S 4 e

K, = (306*R + 601*G + 117*B) >> 10
HER, BEHEEREF (306+601+117) 1024, W FT) K B 47545 4E 0-25576 FE Y .

K34t T ColourToGrey ki ¥t (ZEMl) F1 ColourToGreyifi Fi it ColourToGrey Pixel ¥F& ¥ (4
(PN E AN

.globl ColourToGrey Pixel
.text

ColourToGrey Pixel

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

1i x28, 661
mul al, al, x

1i x28, 117
mul a2, a2, x

Grey[NI[MI) { :g: :g

srl ad

) ret
ColourToGrey Pixel(Colour[il[j].R, Colour[illjl.G, Colour[il[j].B);
.end

&13. ColourToGrey&#{ (fEmain.cXXfF#H5Z¥) FiColourToGrey_Pixel ¥12F
(#EassemblySubroutines.S3 A4 F5Z31)

LB E Y, 5 CESEMREUTFET) BIMEO FRREN, B, XA AT I, #
P IX L F AT 5 oA /TS, WAUEH . globlildwasthiea o T H . KL MAIZE—17
(.globl ColourToGrey Pixel) HT Tt ColourToGrey Pixeltf%f, VMEIL WLy —304F
(main.c) Hf]ColourToGreyk il . EI3ZEMIME —14T (extern int ColourToGrey
Pixel (int R, int G, int B)) HT K ColourToGrey Pixeltfi ¥ W iz SAE /MR R
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D. ERFMTEZRTIML

FEAG TR e R e, T AERR FPARAT G5 R BIDRE — Se A7 il X I P 2 e fi 2 S eb .. itk
A TR GDBF A #3 ( dumpin & o ZLEATIH ARSI FIRBUEIREE R, 1% DL D BRERAE

1. #THFVSCodefiPlatformlO.

2. TETHSEEA: |, iy “File” (CUff) — “Open Folder” (THF3CEd) , ARG S
% H 3 [RVfpgaPath]/RVfoga/Labs/Lab5. %+ H 5 ImageProcessing (ANEFTIF, Wi
Bkt , RERdE DTE “OK”  (HiE) . PlatformIOIEIT I H .

3. 4T Fplatformio.iniJf-EU i vEFeboard_build.bitstream file, #R ) % Abit S H A7 &
B, i FAE SE6 1 B bt 1

board build.bitstream file =
[RVfpgaPath] /RVfpga/Labs/Labl/Projectl/Projectl.runs/impl_1/rvfpganexys.bit

4. FTIFsrcH S FHIFTATECA: (main.cHllassemblySubroutines.S) F15F Hk 47434, LA
fEITE 2 1 ARAR T 1) TAE 7 =K.

5. Hahi £ T g8 X 3% B R Y PlatformIO K bk, JE FF “Project Tasks” (I HAE%) —
env:swervolf_nexys — “Platform” (F-4) , #RJ5#Hd “Upload Bitstream” (4%
ELAsi) » KRVfpgaNexys N FINexys A7 &M . &ic4E, ta] L Verilatorfl
Whisperft /i B HIg /T iX LEFE T o

6. 1EPlatformlOT TR . (T BAETF RAR b HEATHRME (FEICRIRIL T, A 41
b3 i RVpgaNexys 11k EINexys A7) , AT Ll Whisper ) £ £ i 17 4
B (in “RVfpga NI146FS 7 HHTIR) o T RAIMRA 730, #RN %6 #iddiPlatformlO /2

AR “Run”  (J&47) ﬁz’%ﬂ, IR I B R e A
RUN > PIO Debug

Joi B ES
B T Blmaini SOF S 21k, LT 8E “Continue” (4648 $i4l
LSO SR 5 1117 .

—/NBEHE] CRZA1FD) )5, FEFPR e iR Ik B UG A4, 06 BIA K 1 o PR G
KX (while(1);) (WHE2) . EidHd “Pause” (Ffs) 141l

I 9O O .
PHEPAT

7. i@7E “Debug Console” CiRIE#HIG) Fizfrlh T4 (K4, HApERTXHE
K HIPAT) FHKEEIE (GreyImage) :

cd AdditionalFiles

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

b PIODebug - £ & PIO Hon main.c
~ WARIABLES
v Local
> Global ¢ \
5 ain( 1M
> Static

initColourIm
~ WATCH

ColourToG

uvartInit(});

v CALL STACK

.~ BREAKPOINTS cd Addi

» PERIPHERALS

> REGISTERS

» MEMORY

» DISASSEMBLY b

1

®0A1 g> PIODebug (ImageProcessing) ﬁb v > & 9 B

dump value GreyImage.dat G

Imagination
university programme

4. R 2K B R = B ST

8. H.dat MBI NAERGHEE K . ppm3fF.

FELINUXH: BT I I A LU R arS (LEIS) RAT IL#RAE

cd [RVfpgaPath]/RVfpga/Labs/Lab5/ImageProcessing/AdditionalFiles

gcc -o dump2ppm 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 ~/RVfpgalLabs/Pr
dchaver@dchaver-PORTEGE-Z30-B:~/ ]
dump2ppm.c GreyImage.dat

dchaver@dchaver-PORTEGE

dchaver@dchaver-PORTEGE
dump2ppm dump2ppm.c GreyImag
dchaver@dchaver-PORTEGE 0
Reading from dump file: 12
dchaver@dchaver-PORTEGE 0-
dump2ppm dump2ppm.c GreyImag
dchaver@dchaver-PORTEGE-Z30-B:

alFiles
$ 1s

$ gcc -o dump2ppm dumpZppm.c
S 1ls

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

&5, KRG BN ppmik R
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FEWINDOWSH: 8t DL AT — 7 2R AT b1

1. f# ] [RVfpgaPath] \RVfpga\Labs\Lab5\ImageProcessing\AdditionalFiles™
At dump2ppm.exe il $4T . FTTFdr2shell, #FMN 43, FH4EH S5 EHEAAE NS
B AT A PAT S

dump2ppm.exe GreyImage.dat GreylImage.ppm 128 128 1
=%

2. ffifHCygwin (W R iz “RVfpga N [146F 7 IS EAT %3¢ K9 Fdump2ppm.cit
K. %RJ5, {ECygwinZ itk dr4shellth (an R HETR1 AR 1847 R 7
(dump2ppm.exe) .

9. fEHGIMP (GNUEIBRALHEEET) 117 . ppm 3. WA AR ZAIXFER, WV LR
W3t T 8RRy

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

K JE G L5 A I 2R i R SR, (i mT PAFE
[RVfpgaPath]/RVfpga/Labs/Lab5b/ImageProcessing/AdditionalFiles/VVanGogh_128.pp
mb i A A B EIR, ZEUE NS BRI R AR .
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1. X HAE N BB BATFE Y o o7 DUE A DL A7 B 3R 1 R -
[RVfpgaPath}/RVfpga/Labs/Lab5/ImageProcessing/src/TheScream 256.c (0] L7ELL N AL B
EE AN . ppmE 4
[RVfngaPath]/RVfpga/Labs/Lab5/ImageProcessing/AdditionalFiles/TheScream_256.ppm. it
A LA R SC Pkl i iz 47 12 P dat2ppmsik 8 @iz B R . D

.12, 0@ —ANCRECK ST VanGogh /K & EUG i B 6 (>235) 10 3 Hs Az B 6
(<20) ML EBE. {§ifWestern Digital(JPSPHIBSP 7L f 47 # & Ffr i AN By
S22 I TR .

£:.>]3. ¥ ColourToGrey_Pixelil_ % T 1275 # NCrR %L, R/5HCri%iColourToGrey#: iy
Fi Tk FlColourToGrey_Pixel Csi i1 4% 1125 .

CHECIHEFTY, MARBMERZEHMKNTHARRMTS, K DA FEF
ColourToGreyH ff]ColourToGrey_Pixelt% % .

o BH GG 5 VT IR HE RS, AU 4 5 B4l R b 1S O T THR TR ()Rl . AR
#EANSI Chritte, —YEMAMIAT A AEA A b o DAL, R s 2 A (2 4 ik 5
BB (M + j)*BAHINSRIE ST FIERE, M, BRBAMEER S
T RGBEGH N=A741, KEEGHMO— AT

£.34. % “BlurFilter” (FyEss) N T VanGogh# % (] LIEM IR BIVELZE R,
Biltn, ] DAd LS sk HR AL {E B https://lodev.org/cgtutor/filtering.html#Find Edges) -

HER, 2R . dat BIMGE DY . ppmER, 200X dump2ppmfi & #EAT — L2800, %
JEAK I 3N I8 TE 1M AN & A A FH AN I TE -

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

BeAh, bR LKL g8 S B R S R AR B HEAT LU, SRR R AL T DA N
[RVifpgal absPath]/RVfipgalabs/Programs/Labb/ImageProcessing/AdditionalFiles/VanG
ogh_128.ppm
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	1. 简介
	在本实验中，您将编译用于执行图像处理程序的RISC-V编程项目。这些项目将包含多个源文件，其中一些用C语言编写，另一些用汇编语言编写。我们将展示C函数与汇编程序之间如何相互调用。
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