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PIL(Pillow):

tt —— coding: utf4 —%—
from sklearn imwghOrt datasets, svm
IMPOY | ikl s np
‘mpor{ PIL
from PIL tmport Image, |ImageTk,| ImageDraw, ImageFilter
try:
import Tkinter as tk
except ImportError:
import tkinter as tk # for Python 3
t FEEHFEOT—4%0—KL., THdigitsITHH
digits = datasets. load _digits()
EHEEDL Y FETRXZ. 5y P EERYICHEH
X = digits. data
y = digits. target
t DFEAICHR— MR ML UERAE
clf = svm. SVG(C=1.0, kernel="|inear’)
t T—A2IZ&EIE
clf.fitX. y)
it LTFIEGUI 7 TS5 — 3 v AORAS

class Application(tk. Frame) :
# #EA1t FABE &k

def __init__ (self, master=None):

tk. Frame. __init__(self, master)

self. pack ()

self.w =200 #f —DDFEMBEHDIE

self.h = 200 #f —oOEEEHEOS =
self.d=30 # YORATHETIEO—GmDODERE
self.r=20 # IBN—2C 3O T 4L FE

sel|f.create_widgets ()

A FH 1L E

BN 5

# RGOSR EEE
def create_widgets (self):
w=self.w
h = self.h
B TORXTHET S-HDMBEE
self.canvas = tk. Canvas(self, width=w, height=h, bg="white')
# self.canvasZ@ ELimlZBiiE
self.canvas. grid(row=0, column=0)

#t self.canvas TR O AMNE V=B (Zself. draw _digitMNEITENEESETE

self.canvas. bind (' <Buttoni-Motion>",

# RBAICAVSER (self. canvas & HiEE R EE)
self. img = Image.new( L, (w,_h), color=255)
i self. img LICRAEIT % f= I E 2 draw
self.draw = ImageDraw. Draw(self. img)

# BEAIC self.img ZMILTRTTAHAFvY /R

self.draw_digit)

self.recog_canvas = tk. Canvas(self, width=w, height=h, bg="white")

# self.recog_canvas LICHEE I - DEER E £/ L TEESTIT
self.recog_img = tk.Photolmage (width=w, height=h)

self. recog_canvas. create_image ((w/2, h/2), image=self.recog_img,
self. recog_canvas. image = self.recog_img

# self.canvasZ P RIZEE
self. recog_canvas. grid (row=0,

#t HERERRAOX ¥ VIR

column=1)

self.digit_canvas = tk. Canvas(self, width=w, height=h, bg="gray’)

# self.digit canvasZHixIZEBE
self.digit_canvas. grid(row=0, column=2)

i M I S
self.recog_btn = tk. Button(self, text="Z8 .
# REAY T THREICERE
self.recog_btn. grid(row=1,
# 2YTFHRE
self.clear_btn = tk.Button(self, text="7 17",
8 OVTFHREACETERAICEE
self.clear_btn.grid(row=1, column=2)

column=0)

state="normal’)

command=sel f. recog)

command=self. clear)
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#REARI A EIN-ETICEITIALET
def recog(self):

w=self.w
h = self.h
# HWEIN=4 A — %8x8Mrecog_imglZ g/
try:
s = Image. PILLOW_VERSION
except AttributeError:
s = PIL. __version__
majorVersion = int(s[0])
' majorVersion>=3: # for Stretch
recog_img = self. img

recog_img = recog_img.resize(size=(8,8), resample=Image. BICUBIC)

else: # for Jessie

recog _img = self. img. filter (ImageFilter. GaussianBlur (radius=self.r))
recog_img = recog_img.resize(size=(8,8), resample=Image. BILINEAR)

# (8.8) Mrecog_imgZ HEME AITHERK
T majorVersion>=T7:

recog img large = recog _img.resize(size=(w, h),
else:

recog_img_large = recog_img. resize(size=(w, h))

resamp | e=0)

self.recog_img = ImageTk. Photolmage (image=recog img large)

self. recog_canvas. create_image ((w/2, h/2), image=self.recog_img,

self. recog canvas. image = self. recog img

# 8x8MEBEEHMEEAICMI

LA D
Ximg. astype (int)
&R

leg = np. asarray(recog_img, dtype=int)
KIEZ16(Z "h______________———————“'—'———___—_—_—_—_—_
= 16%Ximg/255.0

16-Ximg <

%EFHT 2 DFERK

Fﬁnn%’u?ﬂﬂu%

array ([Ximg. flatten()]) =
1|:.Iﬁ59~0)4:|"l'— FARY RILT D G FHIZEE
f.predict (X)

AR zH0EHEOERTR
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el

igit canvas.create text(w/2, h/2, text = " {0:d}’

. format (y[0]),

state="normal’)

NumpyBc5ll[X0~255

IJE/x(iO’VlSU)lG

=

71 8 1 ~—

ZEOKIFEOITIEDLKSIC

7 it

64RITTDNIRILH1LE D NumpyEE 5|

fill="white,

font = (' FixedSys’,

int(w/2)))



b o— — — — — — — — — — — — — ) ) ks ks ) — ) — — ot —t ot e ke

e P P P P P P OGO WIW LWL LW WL WMRIMNMNMNMNPFMNPMM AN B = —t — — .
IO EWN— OO0 MNP LLMN—= O OO0V WPRo —= O WD 1O

B OVTFHRAUHAEHINIEETFICETEINSEH
def clear (self):
w=self.w
h = self.h
t EOwEEBEEEY T
self. canvas. delete( all’)
self. draw. rectangle (xy=[0, 0, w, h],
L outline="white , fill=white’)
i hROFBEEEHET I UT
self. recog_canvas. delete( all’)
self.recog img = tk.Photolmage (width=w, height=h)
self. recog _canvas. create_image ((w/2, h/2) image=self. recog _img, state= normal )
self. recog _canvas. image = self.recog_img
t ADERERTREEEZIUT

self.digit_canvas.delete( all )

t EAOEEBETITIANFH L EZITEEN SR
def draw_digit(self, event):
d = self.d
X = event. X
y event.y
It HEEEICENFHEE
d=self. canvas. create oval (x-d/2, y-d/2, x+d/2, y+d/2)
self. canvas. itemconfigure(id, fill=black)
t REAOERICEAZREE , ,
self.draw. el lipse(xy=[x-d/2, y-d/2, x+d/2, y+d/2], fill=0, outline=0)

root = tk. Tk ()

app = Application(master=root)

app. master. title( #=FEHE (YHR—FXT FILT I UMR) )
app.mainloop ()
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# —— coding: utf-8 —*-
from sklearn import datasets
from sklearn. neural_network mport MLPClassifier
import numpy as np
import PIL
from PIL import Image, ImageTk, ImageDraw, ImageFilter
try:
import Tkinter as tk
except ImportError:
import tkinter as tk # for Python J
it FEIHFOT—42F0—FL, THdigitsITHI
digits = datasets. load digits()
I HBEOLEyY FEEHXZ. 2—45 v FEEHYIZHEMN
X = digits. data
y = digits. target
t pFEAICZER-1—35 /L3y FI—=0ZRHE
t BRIELSEHEF A _ _
clf = MLPClassifier (hidden_layer_sizes=(100, ), max_iter=1000, tol=0.0001,
#;1—3N$JFU 7DFE
print( =& &)
clf.fit(X, vy)
#tttt LLFIEGUI7Z T —2 3 VD AORE

class Application(tk. Frame) :

# #EA{L FRRE L

def __init__(self, master=None):
tk. Frame. init_ (self, master)
self. pack ()

self.w = 200 # —DODFEMEEHDIF

Ho|

self.h = 200 # —DODFEMEEHOS &
self.d = 30 #?@thH?é@@ ADERE
self.r =20 # B/IN—2 3O T 4 ILAFE

self.create_widgets ()

random_state=None)
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# R GGUISR R EIBE
def create_widgets (self):
w=self.w
h = self.h
# YOATHETYT H-HDMEE ,
self.canvas = tk. Canvas(self, width=w, height=h, bg="white')
#t self.canvasZ Eif(ZEE
self. canvas. grid(row=0. column=0) )
#t self.canvasTY AN FH L =FIZself. draw_digithE{Tenhd L HFTE
self.canvas.bind (" <Buttonl-Motion>", self.draw digit)

# BEAICALAEE (self. canvas & @ IEFEE)
self.img = Image.new( L, (w, h), color=255)
# oself. imgbICHET 5z Eiidraw
self.draw = ImageDraw. Draw(self. img)

# EEAIC self.img ZMILTRTRTHFy /AR

self. recog_canvas = tk. Canvas(self, width=w, height=h, bg= white )

# self.recog _canvas LICHEE T 2= DEE Z LR L TELE T

self. recog_img = tk. Photolmage (width=w, height=h)

self. recog canvas.create image ((w/2,h/2), image=self.recog img, state= normal’)
self.recog_canvas. image = self.recog_img

# self.canvasZ P R(ZEE

self. recog_canvas. grid(row=0, column=1)

#RERTADX v U NX

self.digit_canvas = tk. Canvas(self, width=w, height=h, bg="gray )
# self.digit_canvasZHAiflIZEHE

self.digit _canvas. grid(row=0, column=2)

e o

self. recog_btn = tk.Button(self, text= FE& . command=self. recog)
#REARY ETEREICEE

self. recog_btn. grid(row=1. column=0)

¥ 2UTRE Y

self.clear_btn = tk.Button(self, text= 2 )7 ., command=self.clear)
# 2V)T7HRE ETERAICERE

self.clear_btn.grid(row=1, column=2)
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def recog(self

O-~JIO MG — O WO 0D~

w=self.w
h = self.h
# B INT-4 A — E8x8Drecog_imglZ &/
try:
s = Image. PILLOW_VERSION
except AttributeError:
s = PIL. __version__
ma jorVersion = int(s[0])
T majorVersion>=3: # for Stretch
recog_img = self. img
recog_img = recog_img.resize(size=(8,8), resample=Image. BICUBIC)
else: # for Jessie
recog_img = self. img. filter (ImageFilter.GaussianBlur (radius=self.r))
recog_img = recog_img.resize(size=(8, 8), resample=Image. BILINEAR)

# (8,8)Mrecog_imgZxIEAIZHLK

T majorVersion>=7:

recog_img_large = recog_img.resize(size=(w, h), resample=0)
else:

recog_img_large = recog_img.resize(size=(w, h))
self. recog_img = ImageTk. Photolmage (image=recog_img_large)
self. recog _canvas. create_image ((w/2, h/2), image=self.recog_img, state= normal’)
self. recog_canvas. image = self. recog_img

# OxBMEZREFHMFEEMRICMI

Ximg = np.asarray(recog_img, dtype=int)
f RARIEZI16(Z

Ximg = 16%xXimg/255.0

# BHICADHD

img = Ximg. astype(int)

B2 RE

m

H

BFHADZ1—FII3y FO—9h 5 FRE0WME
f.predict (X)

AR AFADMEEOERTR .
elf.digit_canvas. create_text (w/2, h/2, text = ' [0:d} .format(y[0]), fill="white",

np. array ([Ximg. flatten( 1)
|

w0 e #x#x%x

font = ('FixedSys', int(w/2)))
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def clear (self):
w=self.w
h = self.h
t EDQEEREES )T
self.canvas. delete(" all’)
self.draw. rectangle (xy=[0, 0, w, h],
L outline="white , fill="white")
# PROFEFHBEEHEZI VT
self.recog_canvas.delete( all )
self.recog_img = tk.Photolmage (width=w, height=h)
self. recog canvas.create image ((w/2, h/2 image=self. recog_img, state= normal )
self. recog _canvas. image = self.recog img
P ADHEERTERZI )T

self.digit _canvas.delete("all’)

t TAOEBEEE T OANE N & FITFEIEN SEE
def draw digit(self, event) :

d = self.d
X = event. X
= event.y

y

 REEEICEALZEE

id=self. canvas. create_oval (x-d/2, y-d/2, x+d/2, y+d/2)

self. canvas. itemconfigure(id, fill=black )

# REAOERICREALZHEE , ,
self.draw. el lipse (xy=[x—-d/2, y-d/2, x+d/2, y+d/2], fill=0, outline=0)

root = tk. Tk ()

app = Application(master=root)

app. master title( HEFERH (Za2—F IRy FT—T) )
app.mainloop ()



