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Step1 : ABRIBD/R—= (http://takashiijiri.com/classes/dm/)& D, FEEDI7AILZEELTLZE
(A

e python_install.pdf
e dm_template.zip

Step2 : python_install.pdf (CELY PythonZE -1 > A h—JLLTLIZE0N,
Step3 : template.zipZ R L T ZEV (TAISESTILOU WD > 2 TERM &i#iR)

Step4 : X > RIO>T bR, fRLU T TS ctemplate IAILSYD MY T ZHL > MIULT
<&V, (TAIAFZENT 7RLZ/IN—=(C Temd] EANTEOK)

Step5: FeeDIAN > RZEZETL. 72T L— bEFEAEL TS ZE0N,

>python dm_starter.py

Step6: #HALF—DIEH
EITICHRINT B &

>python dm_starter.py
initialize successXXXXXXXXXXX . XXXXXXXXX

EHEHENET., COENNIE—1T Tinitialize successXOOXXXXXX . XXXXXXXXX] %
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27801 hello, world

2DMEEZITED . EDEDLIESZT Thello, world]l EEEH HICRRIT DI TOT S LZVER
T, ETIOIVREUTOED,

python exer@l.py a b

(AR
o IFEEMEalbZIV RSAAIHMKIDRITED
e axb[@ lhello,world] &HHDTSD
X IR TDFREICOIR exerXX.pyNAR UL THDIDTESE(CLTLSIEEL,
X BEHBANIIZRZITDIHANNET, HOVIEFHEAT. TORICHEAAR-AN—DTT. 2
TRz

Al

> python exer@l.py 2 3
hello, world
hello, world

hello, world
hello, world
hello, world
hello, world

a=2, b=37325. 6[a] [hello, world] &HEHULET,

X INTOFECHUT, ERITOTSLNEHTBHERBEUET

X IERREHR D 7 A IVIR EFBEZD T A ILIRICANTHEET

X BETERULIETOI S LADHEDER-ARZ ZETT /NI (ICHALTL S0
XIERI7 AN LEETITIET/IN\VINH UL RDIDTER




sxra02 hogefuga :

IFBBHENZIN> RSA2HSRITED . FEEDIL—ILICHRVVIDSNE TOREZIEES (CIF4E
HACFRRTDTOTSLZERE R, RITIV REUTORED.

python exer@2.py N

f1hx -

o ANNIEINZ RSA5I8EUTEITERD

o 1HOSNFTOEEZIEE(CERELNDICERRT D, LU, UTDIL=ILICHED.
o FRIDEFEMN [3DMEE] HD I5DEBE TRV BFICIE, HFTIFR< "hoge” EFRRT D
o FRIDEFEN [5DEE] HD F3DMEE TRV BFICIE, HFTEFR<fuga” £FRRI D
o FRRIDIEFN BDEE D [5DEE) DIFIC(E, EFTIFR< hogefuga” EFRRT D

At B
N=16725 FELDX DR AICIEDXT,

> python exer@2.py 16
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hoge

13

14
hogefuga
16

% hoge &fugaD ANRILNED AMBIFELEZNDDOTERL TS EEL (KRENREEERVTIERLD
TIMMEERIFAEERIRD T, o ) »




area03 J 7 1)L AT EEch

BET — 2T 7 AILDS5dHAH. TORAECFEE. LU 1EB - 2&B - 3FBDN
SWMEZ D 7 AIVCHPNTBDTOT S LZERE L. ETOV REUTORED .

python exer@3.py file in.txt file out.txt

o AN TF7AILE (file_intxt. file outtxt) (&, OAN¥> RS> 5#&E U TEE
o ANTF7AIUICFLITIC 1 DOELENZEH TN TULD

o HHIF7AILDITEIC, RKIE, FiOE ZELHIT D

o HHT7AILD21THIC, 18BH - 2B - 3BEB(/NSVME Z58ET D

o IUBORBICIFHEARANR—-RAZ—DRITELZEETS

X J7AILAERCDOWTIIBR 2SR

A6
basic 7 A ILIRICAEABINSGDET., FedIX> RICED ASIFT—4 [basic/testdata.txt] D
IBZ1TS E. HHFT—4 [Lloutput_exerd.ixt] MESNET,

python exer@3.py basic/testdata.txt ./output_exer3.txt

X baseJ #)LF D basic/testdata.txt & FEAAF. .Joutput_exer3.ixt (CESFHI IV R
XIERT —SINDEEEZHIEDIZD. AL > MEHT BRIV RERRRUET,

| testdata_exera.x.. — m} x 1 output_exer3.txt - AESE - u] X

PIME BRE RO BFW JPAMF) BEE SXO) BFRV ALTH)

2135 4252.7 12.3 599.6764705882354

100% Windows (CRLF) UTF-8 17715 100%  Windows (CRLF) UTF-8

ABBI 7761
X FATRIR - AT 257 TSUICHIF U TESADRENEDIZEN DD FIN, NSIRERETDH
NTERRNETDOTEY Y URUICRDIRVERFHDFE A




ERRE04. HRDT L —RT—)UE

BT — S ZFTMHAF TL—RT—)UEUTRIFS 27005 L%ZFRE LK. 7OV RIEU
TD@ED,

> python exer@4.py file in.png file out.png

{1Hx:
o AHATF7AILE (file_in.png, file_outpng) (&, O RS> 5|8 E L TEE
o JL—XRT—JUEIF. 7R - BF v >oRILDOFHIZEEF v A NUIZEDET D

TJL—RT—)UE = (int)(Fk + & + FT)/3

AHH
A - HAE&(Ebasic T AIILSFRICHDET, UTDIN RZEFEITIDE. basic T AILTAD
basic/img.png HNJ L —X T =)t ENTZT 7 1)L ./img_gray.png A HENET,

> python exer@4.py basic/img.png ./img_gray.png

XIEfEST —YDEESHIEDTZS. AL MIEHT DIV RZIRRUTVWET,
X% basicJ A )LIAICIERT —INHDDTEHE CHIEREHERL TIES,

img.png img_gray.png
AT Hi




aReR05: KT (FEFE)

RIEZfRE. XY — b5 T—ILETORBNEIHEERNSHZRRL. BENMEVNSS(E-1
ZFRRTDIOTSLZERE R, RTOVS RIEUTORED,

python exer@5.py meiro.bmp

%
o RERDMARRIFIATDED
o HKIBFEHFTEZSND
o EEx(rgb)=( 0, 0, O0)IETENMRW
o EEE (r,g,b) = (255,255,255)(di811 2@
o FREE (rg,b) = (255, 0, 0)EAT—h
o BEZE(rgb)=( 0, 0,255FT—IL
o PDHEZRMNS—HT, L TEADHBRICEBI}TESD
o EHEFEIF7AILARION RSAEIHMELDEISTD
o FTEFERIFLELNICERRID
X BIFEEEFIFA LW TIZEV, J=ILRIYVIDRS(CRANH DD THIRREESZFIALT
ERTDERSTRERICH U TIETEINDRNEEEEN D E T
X meiro7 1 LU FURICKRIEESRD > TN DET
X HERHEE. BEDCHE or TAICRE., FTvIERIFTLZE0,

1EAZ1318 EfEIE—1




FEE06 [EROD2EL

BT — S ZFTHAF TL—RT—)UELTzR. SXSNIEBMEICKD ZELL. TDERZR
FEL FTOVD REUTOED,

python exer@6.py file in.png thresh file out.png

f1hx -
o JL—XXU—)ULIFATRE (B84) OBDZFATIE
o AHNT7AI)L%(file_in.png), EfB(thresh). H1T 71 )L4(file_out.png)lE. I RS
SEIBEDEETD
o ERMENBME LIRS, ZDEZRIEZ255(CT D
o HFEBEHEUELD/NELVRS, ZDHEZREZ0 ETD

A5
basc T A I)LFRICAEAFINGDFET, UTFDIY> RICEKD. basicT A JLA D basic/img.pngl
U TCEMEZIOE UTEITI D E. img_binpnghtHHENET,

python exer@6.py basic/img.png 90 ./img_bin.png

AJ7img.png 77 img_bin.png




ERREAQ7. EROEBDEIA,

NS —BEHRZEFHAH . BROREFZANBR CBEGZREFI D TOT S LzFRE L. E73
N REUTDED &9 3.

python exer@7.py file in.png fname_out.png

%
o AHSHTF7AILE (file_in.pngfile_out.png) (FIN> RS> 513E L TEE
o ANEHRDOBEZERICBNT, REF/DBEBZANBX CEGZLENT D,

AiAf
basc T A )LFRICAEAFINGDET, UTFDOIY> RICEKD. basicT A JLA D basic/img.pngl
MUTZHTOTS LAZERAY S E. basic/lout_grb.pnghtHHENET,

python exer@7.py basic/img.png ./img _grb.png

AA rimg.png 7 img_grb.png




sARA08. SREDDMEERDIER.

R EBIEITBEFREERE L. EITOTY RIEUTOED (NFEGRD 1 XZRITIFEEEHIE.
fname_out.pngldi D T 7 1 )L4).

python exer@8.py N fname_out.png

s
o HFHAXENXxNEFTD (NEFOY RS 2EIHKIDZRITED)
e TH (£) OLDIC. EFMSIEEICERICA>STYIRZERD. COA>FTvIINEE
DEZE(FA (B 255) . 25 TRVLERIZE (B0) &£TD.

28(35|43|52|62|73|85
21(27|34142|51|61|72
15|120(26(33|41(50|60
10|114|19(25|32(40|49
13|18(24(31|39
3(5(8(12|17(23|30
7 (111622

o (2FTVUXR(E, TIMER. EOMERERBEIDIC, EEABICA>IOUXT han
D, Fle. EAFETRELUEBSZDA>FTYVIRIC1ZMA T, —DAEDINCA>ZFT VIR
ZAE T DEEE T D,

A5

N=7 DESODEEDA>TYIRGEER () « A>T VIANRBOERZH. €5 THRUVE

FrELUES, (BHER) (. ERGERDFET,

X NICKEMEZ AND ERDAMICEHENER LU THMI DEFN DD L 7R LTS
\o BE D5 LD

basic/exer8_100.png (C. N=100& U TERK UTZEHEND D E T,




iRea09. BEY 1 JERDIERK.

NS —BRZEFHAH. EFAUBGZEHTTOTS LZFERE K.
FITOAN RELLFDED,

python exer@9.py fname in.png R fname out.png

1k :
o ANT7A)L%& (fname_in.png). JOv I+ X (R). i} 7T 7 )L%&(fname_out.png)
(&, OX> RS >518& U TEYS
o TEUAUBBKEMRDIR, BfZERx ROIJOVIICHEIL, £70Ov I ZDFHIERIET
NIEEDTD
o ERODAN - FiwICEIDINBRWT OV Y (B XARISHEZ/RVEE) DRETDHEE
, TOMRBZFEIBERECTEDE
XED M ASAREFRALUTLIEESV . RS A TEADEFNZIBEL TE. T SER
SNBEITIRDT., Al AinDIERC DWW T HERIR(ICEEIR TEET,

AiAf
Basic 7 AIILFARICAENFINGDET, UTDIN> RICKDbasicT A JLFHD basic/img.png
HERIQDBEETCET A ILTEET,

09.py basic/img.png 5 ./img_mo5.png

A1 img.png H 77 img_molb.png




BRea10: WO T7> T« ILA

EfRE G IHHAF T —RT—)VBEIR(CER G, HO2 7> T+« )92 BRAUICEGZREFI DT
OJ S L&k, EITI> REUTDED,

1/16 | 2/16 | 1/16

python exerl@.py fname in.png fname out.png 2/16 | 4/16  2/16

1/16 | 2/16 | 1/16

o AHSTF7A)L% (fname_in.png. fname_out.png) (N> RS > 518K DEUS

o JL—RT—)ULDFFECDWTIIBERZSIR

o HEDAIZT>TA4ILF%ZFRETD

o EROAEH 1pixel IETEEI0EAND

o SMITOVSZ>IHBHNBEMIRDT. ROBEEL [ev2 filter2D() / cv2.GaussianBlur() /
cv2.Sobel() / np.convolve() J (FFIFET. forXZzRAWT I )LFIBZBET D&

AAHH
filter 7 A )LYRICAEAFINSHDET, UTFDIXY> RICKDfilter I A4 )LFAD
filter/img_small.png(C4LIBZ= T & filter/img_small_gauss.pnghtHAIENET,

python exerl@.py filter/img_small.png ./img _small gauss.png

At img_small.png H 75 img small_gauss.png




:2%811 : SobelJ 1)L~

EfRE S IHAF T L—XT—)VER(CERE, HitamY —~NILD 1)Ly zENT T

B RF T 3T OIS ARFRE L. BT REUTOED, 12t
12 |1
f1hx :
o AT F7A)L4 fname_in.png / fname_out.png (TN > RS > 518K DEUS
o JL—RT—)ULDFHECDWVNT(EIBERZEIR
o EHGEDAH 1pixellIETEEIT0EZAND
o o )LAEMAE, BIELRDERIE —1BUTIHBEICEIRT D, MDD, EN255ZBX DiE
R(C(F255Z2 KA TR &
o SEEPTOVSZIIHEBHNBERRDT. RDT+)LFUIBDRIER [ev2 filter2D()
cv2.GaussianBlur() cv2.Sobel() np.convolve() I (FFIFEET. BEIT D&
A5

filter 7 A JLIRIC AL AFINGDFET, UTFDIN> RICKDfilter T A ILSFAD
filter/img_small.png (CALIEZHETS &, img_small_sobel.pngh HIE=NET,

python exerll.py filter/img_small.png ./img_small sobel.png

AJimg small.png 7 img_small_sobel.png




aREA12: 1) Ao EEERD AR

EfRE S IHHAF. T —XT—)VER(CERE. AEGEEEGZE URET D T0O00 S LZFRK
BX. RITOVY REUTOD@ED,

python exerl2.py fname_ in.png fname out.png

AtiBH

AT 7A)L%& (fname_in.png fname_out.png) (N> RS 251K DEE
I —RT—=)UEDFFEC DV TR 2 SR
BYROEHE 1pixel FETEE I 02 AND

BISEOMERMED [=sat (£ +f ") £TB. TR2L, f & f BENENESE - i
ADY—N)ILT 1 ILIDIETHD
ARGEEZSTEE. BREN255ZX TLE5255% AT D
XSOFTOTS = IEENENRDT. KDL [ev2.filter2D() / cv2.GaussianBlur() /
cv2.Sobel() / np.convolve()] (FFIAALRWC &

filter 7 A JLYRIC AR AFINSHDET, UTFDIAY> RICKDfilter T A4 JLFAD
filter/img_small.png (CAUEZET &, img_small_gm.pnghMtHHENFE T,

python exerl2.py filter/img small.png ./img _small gm.png

ﬂ'd ‘>M/ ®

AJ:img small.png H 2 img_small_gm.png




13 > LI ARFE1L

ATBEADTILIT 7R I {a, b, ¢, d} DSIBREN DX FIEFTIHAF S LT RAFS{ZE
Ko FEITANVY REUTOED T D,

python exerl3.py fname_in.txt fname_out.txt

(5

o ANTFARI7AILE (fname_intxt) . HHOFTFA ST 71)L4% (fname_out.txt) (T
N RSABIHELDEIST D
o ANTFARIFZAILICIE, 4FEFEDT7IL T 7Ry hSIRDXFFIMMEMNETND (AR—X
(F7a<, BTO— RETREIC—DET, )
o HHIFAILICIE. SULIITAFBHER (FILT7ARY NEBEHEE) ZE2SFTIAD &,
o AE(E. NAFUF—HZHNTIHNENGDDHAREETIIXFHIC KDL
ReHHhId &,
o COFETITEHRBMDLIBEZZEEURSTLL CGEFREEDCEIDHTSNZEY
NRICRDEREE U TRIRTE DI LERANRFEDIN. ZZTEFERLTKLY)
o fl: AS3h' FTaaaaabbccaaaaadl) 7&5(E abb2c2a5d1)] EHNTBD &

AiAs
At Zenc T A )L Drun_in.txt&run_out.txtiCRUE T

python exerl3.py enc/run_in.txt ./run_out.txt

7 run_inet - AEE - O X
rE R/EE SFH0O =TV ALFAH _
aaaaaaaaabbbhbbbbbecceccoocedddd ) run_out et - 4ER - b X

dddddaabbcdabbbbbbcadddddaaaaab ﬁEESEEEEES?%Hfi%EA$ﬂﬁﬁ -
=l C a C a cla a a
baaaadddgggggggggggbaaagggggggg 4d4a7bdadblalblalblalbladb3d8cd
adadaaaaaa cccc d11aBb3alblalblalb3d13b17d5abdl
éﬂgggggggggggggggggggggggddddddg 212d8c21a18b0ald1aldlaldlal3d19
ddadadaa
aaaaaaaaaaaaaddddddddccecccecece
cccccccccccaaaaaaaaaaaaaaaaaabb
bbbbbbbadadadaaaaaaaaaaaaaddddd

dddddddddddddd|

1§7.204 % 140%  Windows (CRLF) UTF-8 1. 17 140%  Windows (CRLF) UTF-8




aRea14 I\ DY >[5t (RE)

8D ILI 7w K {a, b, c, d,e,f g h} NSERENDINFINZFTMHAS. ZFIILIT 7Y ~
HIRER(CEDE/\ IV FMEEZTV. EFILI7ZARY hOFELERZE NI TOTS L%
ERRE K. ETIN RIEIUTDED &9 3,

python exerl4d.py fname_in.txt fname_out.txt

(5

o ANTFARI7AILE (fname_intxt) . HHOFTFA ST 71)L4% (fname_out.txt) (T
N RSABIBKIDEUST D
ABNTFRARIT7AILICE. 8FEEDI7ILIT 7Ry M SIRDXFHINEINEND
HBHT7AILDETICE. ZILT 7Ry s {a, b, c, d, e, f g h} DI\ITYFHFEERZIE
HICEZTAD
FEIEFERIE {0, 1 ZHAVWTRIRIT B E (RREE Y RIEAEEDIZD)
I\ AREERME., BIREROKREZRAIC [0l &, INSRRAIC M] 2EDHTBRZE
TOUSZ2JBERDT, \IXASEZDEDZITDISA TS UREMEEALET. &
SR ZBEIT D&

A6
A ABIZEencT A )L DHuff_in1.txt&EHUff out! ixt(TRUET. AADT7I)LICIE. 8TEFEDTIL
T7NRy MSRBJIXFINADTED. BHT7AILICIEFEITICa~fENENDFS{LIER N EEE
SNTVET,

python exerl4.py enc/Huff_in.txt ./Huff out.txt

) Huff_inxt - AT - o x

JHHE REE SO FRW ATH JH”*_DUUIM-;‘EE - o ®
aaeeedddeeeeeeefffffffffffbbbbbccccdddddddd 7D FEEO FRQ ETQ NI
ddeeeeeeeeceefffeceeeeeeffffgggggghhhaaaabbb 01100
fffffffeeeaabbbchddddddccccccddddddddddddee 111
dccccccccccccddddddddeeeeeeeaaaabbbbdddddee 110
eefffffffggggdddddeeeeeeeefddddddeeeeeeeggh 10
hhaaaabbbbbeeeeeeebbbbcccffbbdeeeffggcccccg
ghhhaadddddddeedddddeeefdbbbecceccecceddddd 00
dddeeeeedddddddeeecececeef feceeeefffffffggff 010
ffbbggghhdddddeeeffeeefffgzeeeceeeeeeeffffb 0111
ccffffffgggggghhhddddddddddeeedddeeeeeaabbe 01101
bbeeeeeebbcccccccceeeeeeeddddddeeeebbecceee
ccdddecddddddddecddffffgddd

1. 4977 1%0%  Windows (CRLF) UTF8 871,67 180%  Windows (CRLF) UTF-8

Huff_in1.txt

X FERFRAL,

Huff_out1.txt

BEDICHE or TAICRE., FT v IOEZIFTTLEEL,



:2%815: Median 7 )L~

EfREFIHIAF T —XT—)VBEIRICEHE. X571 7> T+« )LYz28NcE& zRF 570
DTS LERE X, RTINS RIEUTDED,

python exerl5.py fname in.png fname out.png

o AHSATF7A)LE (fname_in.png fname_out.png) (FOX> RS 251K DEUE

o JL—RT—)ULDFFECDWTIIBERZSIR

o JAIIDEHAX(E5x5ETD

o E{RDAEFHE2pixelldFEFTEEIT0ZAND &

o cv2DBEA%R lev2.medianBlur] (FFA LRV &

o numpylc(&, BEHIDIFLT - 38T - PREZ KD DEEN D DD THAAEZRANTERITD
LXKV (BRTHELTELLY)

AHAH
filter 7 A JLIRICALEDBINSHDET . UTDIX> RICKDfiterT A )LIAHD
filter/img_noise1.png ¥ filter/img_noise2.png(CALIB%ET &) 1 ABREZITZE T,

python exerl5.py filter/img_noisel.png ./img_noisel med.png

ABimg_noisel.png HHimg_noisel_med.png

AF1img_noise2.png H 7 img_noise2_med.png




:2%816: Bilateral JrJL%~

DS —EkZEZAHAF. bilateral T+ LA ZHENTTEBEGRERF I DI TO0 S L©%=ERE L.
ETOAY REUTDED,

python exerl6.py fname in.png d sc ss fname_ out.png

ftixk:

o INZRSABIBRKIDODUTOEN RIS
o ABT7AI)L% :fname_in.png
o bilateral 7« JLADEHEH X : d
o bilateral - JLFDcolor kernel DIZ#ERZE - sc
o bilateral 7 )L Mspace kernel DIZEERZE : ss
o HHT7AI)L% : fname_out.png

o CODRETIE. cv2DBEEN [ev2.bilateralFilter()] ZFIFEIT &

(’;}3% ) https://docs.opencv.org/4.x/d4/d86/group__imgproc__filter.html#ga9d7064d478c95d60003¢f839430737ed
o RFI1ADPZEFATHERZFAITIHEBZLTELL, ELLWDONEHEERTY

A5
filter 7 A )LARICAEAFINSGDET ., UTDIY RICKD. d=30, sc=90, ss=20ZIEET D
&L filter 7 A4 )LFAD filter/fimg_color.png /A filter/img_bilateral.pnglCEENE T ,
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