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Px16ArtEditor01.py

import tkinter as tk

class Px16ArtEditor (tk.Frame):
def __init__(self, master:tk.Tk):
super (). -_init__(master)
master. title (’pixel art 16X16 (sec01)’)
self .pack ()
self.frml = tk.Frame(self)
self.cvsl = tk.Canvas(self.frml
, width=400, height=400, bg=’white’, highlightthickness=0)

self.cvsl.bind(’<Button>’, self.on_click)
self.cvsl.pack(padx=10, pady=10)
self.frml.pack()
self.cvsl_data = [[0]*16 for _ in range(16)]

self.draw_squares(self.cvsl)

def draw_squares(self, cvs:tk.Canvas):
for r in range(17):
cvs.create_line (0, r = 20, 20 % 16, r =* 20
, fill="black’, width=1, tag=’squares’)
for ¢ in range(17):
cvs.create_line (cx20, 0, c*20, 20%16
, fill="black’, width=1, tag=’squares’)
cvs.update ()

def draw_pixels_on_cvs_data(self, cvs:tk.Canvas, data):
for r in range(16):

for ¢ in range(16):
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if data[r][c] == 0:

color = ’white”’
else:
color = ’red’

cvs.create_rectangle (¢x20, r*20, cx204+20, r*20+20
, fill=color, outline=’black’, tag=’pix’)

cvs.update ()

def on_click(self, e):
c, r==e.x//20, e.y//20
if 0<=c<=15 and 0<=r<=15:
self.cvsl_data[r][c] = 1 — self.cvsl_data[r][c]

self.draw_pixels_on_cvs_data(self.cvsl, self.cvsl_data)

def main_loop ():
win = tk.Tk()
app = Px16ArtEditor (master=win)

app . mainloop ()

if __name_.. == ’__main__":

main_loop ()
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Px16ArtEditor02.py ~ Px16ArtEditor01l.py 2> 5B/ - BEIN/za—FREZRTVWEFE T,

Px16ArtEditor02.py(Nol)

# coding: utf—8

import tkinter as tk

from tkinter import filedialog

import json

class Px16ArtEditor (tk.Frame):

def __init__(self, master:tk.Tk):

super (). -_init__ (master)
master. title (’pixel art 16X167)
self .pack ()

self.frml = tk.Frame(self)

# menu

menubar = tk.Menu(master=self.master)

filemenu = tk.Menu(menubar, tearoff=0)

filemenu .add_command(label ¥ ¥ 227V 7 ="', command=lambda :self.art_clear (cvs=self.cvsl))

filemenu.add_separator ()

filemenu .add_command(label 7—%7 7 f L{RfF="", command=self.art_save)
filemenu .add-command(label 7—=%7 7 f LiAiAA="", command=self.art_load)
filemenu.add_separator ()

filemenu .add_command(label# 7 =", command=self.master.quit)

menubar . add_cascade (label="px16 774/’ , menu=filemenu)

self . master.config (menu=menubar)

7 7 A VOIRTERHAAAIZ filedialog %, json JERDH D #HWNC json BV 2 —L%fT3 & 4 T ¥ R—
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Px16ArtEditor02.py(No2)

def art_clear (self, cvs:tk.Canvas):
cvs.delete (7all )

self.draw_squares(cvs)

FLTT7 74 NVDRIFE L 5tAIAAD art_save & art_load IZ72 D £73,

Px16ArtEditor02.py(No3)

def art_save(self):

filename = filedialog.asksaveasfilename (

title="Pixel ART Editor: 7—X0Of#{F ",

filetypes=(("json file’, ’*.json’),)

)

if filename:

with open(filename, ’w’) as f:

json .dump(self.cvsl_data, f)

def art_load(self):

filename = filedialog.askopenfilename (

title="Pixel Art Editor: 7—XODiiHAA’,
filetypes=(("json file ’, ’x*.json’),)

)

if filename:
with open(filename) as f:

self.cvsl_data = json.load(f)

self.draw_pixels_on_cvs_data(self.cvsl, self.cvsl_data)

XY UNADI)T art_clear B

156 TX¥ U NREZ V7 LET, v UNAHPNLHBIIEZ S (tag) 21175 Z e TE,

2all’ X2 TERLTVET,
T7LILADEEIAH art_save B

6325 6TITTT7 7 ANVERET 27DDXA 70l 2HlE, 77 A VARG LET, L RE Y
(Cancal)] % BAC2HK& Y (X)) 227V v 27 LG, HIETH (False) £ 2 2HINEKE > TE X T,

Hrix, 710 2 7147 Tjson JTERD 7 7 A V2 EHEZAAE T,
T771IIUNDS5FHMAAH art_load B
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Px16ArtEditor03.py

from tkinter import colorchooser

Z @ colorchooser Zffio TH 7 —ZERL £3,

K7L —2 frm0 % frml OFECEBEL, 22TV E/NEREF v AR E 2MEZ T, BEIX grid 2
FnEd, COF X NRZEI Vw7 LTAHT—%ERKXA 70 7% K/RT % on_click_pixel_color &
on_click_bg_color ZZNZENNA Y FLTEEET,

# ——————frm0

self.frm0 = tk.Frame(self)

self . frm0.pack(side=tk.LEFT, anchor=tk.W)

self.label_color_title = tk.Label(self.frm0, textfi=’")

self.label_color_title.grid (column=0, row=0)

self.label_pixel_color = tk.Label(self.frm0,
text=utZtnL’")

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

self.cvs_pixel_color = tk.Canvas(self.frm0O,
width=20, height=20, bg=’white )
self.cvs_pixel_color.bind(’<Button>’, self.on_click_pixel_color)

self.cvs_pixel_color.grid (column=1, row=1)
self.pixel_color = "#ffffff >’
self.label_bg_color = tk.Label(self.frm0O,
text=u®i’ ")
self.label_bg_color.grid (column=0, row=2)

self.cvs_bg_color = tk.Canvas(self.frmO,

7



42 width=25, height=25, bg="white )

43 self.cvs_bg_color.bind(’<Button>’, self.on_click_bg_color)

44 self.cvs_bg_color.grid (column=1, row=2)

45 self .bg_color = "#ffffff >’

57 self .draw_squsre_with_selected_color (self.cvs_pixel_color , '#f{ffff )
58 self.draw_squsre_with_selected_color(self.cvs_bg_color , "#f{fffff ")

EERAD X v O NROWIEZ T L TR RALTVWET,
F vy UNZR7 Y7 OB art_clear T, 7 — X cvsl_data® 027V 7&2EIML T,

62 def art_clear (self, cvs:tk.Canvas):
63 cvs.delete (7all 7)

64 for r in range(16):

65 for ¢ in range(16):

66 self.cvsl_data[r][c] = 0

67 self.draw_squares(cvs)

B9%{ draw_pixels_on_cvs_data,on_left_click_cvsl,on_right_click_cvsl,art_save,art_load.

on_click_pixel_color. on_click_bg_color TOZEHEBEIMIAT DM,

78

79 def draw_pixels_on_cvs_data(self, cvs:tk.Canvas, data):
80 for r in range(16):

81 for ¢ in range(16):

82 if data[r][c] !=0:

83 color = data[r][c]

84 else:

85 color = self.bg_color

86 cvs.create_rectangle (¢x20,r+20,c*x20+20,r*20+20
87 , fill=color, outline=’black’, tag='pix’)

88

89 cvs.update ()

90

91 def on_left_click_cvsl (self, e):

92 c, r =-e.x//20, e.y//20

93 if 0<=c<=15 and 0<=r<=15:

94 self.cvsl_data[r][c] = self.pixel_color

95 self .draw_pixels_on_cvs_data(self.cvsl, self.cvsl_data)
96

97 def on_right_click_cvsl (self, e):

98 c, r =-e.x//20, e.y//20

99 if 0O<=c<=15 and 0<=r<=15:

100 self.cvsl_data[r][c] = 0

101 self.draw_pixels_on_cvs_data(self.cvsl, self.cvsl_data)
102

103 def art_save(self):

104 filename = filedialog.asksaveasfilename (

105 title='Pixel ART Editor: F—XOEF,

106 filetypes=(("json file’, ’*.json’),)

107 )

108 if filename:

109 with open(filename, ’'w’) as f:

110 json .dump((self.pixel_color, self.bg_color,self.cvsl_data), f)
111

8
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def art_load(self):

filedialog .askopenfilename (
T —RDFAIAS
"))

filename =
title="Pixel Art Editor:

)

filetypes=(("json file ’,

)

if filename:

’x.json

with open(filename) as f:

self.pixel_color, self.bg_color,self.cvsl_data = json.load(f)

self.draw_squsre_with_selected_color(self.cvs_pixel_color, self.pixel_color)
self.draw_squsre_with_selected_color(self.cvs_bg_color, self.bg_color)
self.draw_pixels_on_cvs_data(self.cvsl, self.cvsl_data)
def

_, color =

on_click_pixel_color (self, e):
colorchooser . askcolor ()

if color is not None:

self.pixel_color = color
self.draw_squsre_with_selected_color (self.cvs_pixel_color , color)
def on_click_bg_color (self, e):
_, color = colorchooser.askcolor ()
if color is not None:
self.bg_color = color
self.draw_squsre_with_selected_color(self.cvs_bg_color, color)

self.cvsl.config(bg=color)

def draw_squsre_with_selected_color (self, cvs:tk.Canvas, color):

cvs.create_rectangle (5,5, 20,20, fill=color ,outline=’black’)

FA%EL draw_pixel_on_cvs_data Tld. AOIENH 2L ZWEZDOH 7 —a— Fxfv, BIFENRVE &
BFERAOa—-REMF->TH XS L E L
BAEL on_left_click_cvsl 3 F ¥ Y NRZ L7 Vv 7 Lz 2IGEFIEESI N T0WAEZ Y7 LB UL
T3,
BI% on_right_click_cvsl Tl&7 — XAlH| cvsl_datalr][c] IC0 ZANZE T, THT. ZOEZEILIC
HREPELN, 7V v ZEICELNTWBR2HT I IR X7,
BI% art_save 7 — XA, 7LD BEROGYH REHRAAAE LT T,
B9%% on_click_pixel_color. on_click_bg_color B 7 /B2 TROBDEIRNNELLS TS, £
NZNOBEERRLTVEF ¥ N2 %27 ) v 7 LT, BEERXA{ 717 colorchooser.askcolor IZ & D
BEENLTVET,

Q =y = i

Apple %
Q
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74751 —Pillow Zffio THEOREFEL Xrnz LE T, £THER PIL(Pillow) 24 Y R—+F L ¥ T,

Px16ArtEditor04.py

from PIL import Image, ImageDraw

(7740 ] A=a—ZZD=ZD2DA=a—TATL2BMLTEXET,

exportmenu = tk.Menu(filemenu, tearoff=False)
exportmenu.add_-command (label="BMP &R,
command=lambda : self.export_image_file(’bmp’, self.cvsl_data, self.bg_color, 16, 16))

exportmenu.add_command (label ="PNG JEX ’,

command=lambda : self.export_image_file(’png’, self.cvsl_data, self.bg_color, 16, 16))
exportmenu.add_command (label="JPG R ",

command=lambda : self.export_image_file(’jpg’, self.cvsl_data, self.bg_color, 16, 16))
filemenu.add_cascade(label Fy MEOZZZXK—-+ (="BMP,PNG,) JPG’, menu=exportmenu)
filemenu.add_separator ()
filemenu.add_command (label=ul vy MEOFR (FH¥EXRY 7 FT) OS’, command=self.show_image)

BI% export_image_file TiX, fRIF7 7 A VA DFER B A X — P DIEFRFE L /8o TWE T, 17
134 525 137 BMRFE 7 7 A VOFIRERDT TS, 17140 225 148 £TT Pillow 74 75 V2o TA X =V %
ELTVWET, 7—XEFIOMED 0 TRVE 2 ZDfE (77 —3— Fénnnnnn) OB THREITHET, 0
D FPFHEROTREITBET, T U8 THER LA XA—Y2HEZHLTVET, 774 VEHDILRT TG
C774—%v bDT7 74 MY ET,

7151 225 161 @ 4 X — Y DIEKIX export_image_file ¥ WU T, 161 {TOHIH im.save () TlE# L.
im.show() > TWVWAEIITT, Mac7Z& 7L a—), windows /2% 74 b] TA X=IPRRX
NEJ,

def export_image_file(self, fmt:str, data:list , bg, width, height):

filename = filedialog.asksaveasfilename (
title="Pixel ART Editor: ’ + fmtERTOAX =Y 77 A VDRIE+ "+,
filetypes=((fmt+’ file >, ’%.’4+fmt),)

)

if not filename:
return

im = Image.new (’RGB’,(width, height), "#ffffff )

draw = ImageDraw.Draw (im)

for r in range(height):

for ¢ in range(width):

if data[r][c] !'= O0:
draw. point (((c, r)), fill=data[r][c])
else:

draw. point (((c, r)), fill=bg)

im.save (filename)

def show_image(self):
data, bg, width, height = self.cvsl_data, self.bg_color, 16, 16
im = Image.new ('RGB’,(width, height), *#ffffff )
draw = ImageDraw .Draw (im)
for r in range (height):

for ¢ in range(width):

10
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if data[r][c] !=
draw . point (((c,
else:

draw . point (((c,

.show ()

0:

r)),

r)),

fill=data[r][c])

fill=self.bg_color)
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ZZTEMUZERED 2 — FiZ U R b PixelArtEditorV05.py A TH HZIEXRVWA L BoTWET,

TUDE519 WOPDEMEIITERLTVET, ¥ ¥ U NADH A AMRLHI NI L SICEBIEE
ANBZIZLET, F¥ UNRDY A XA art_width « art_height TH/RIE. square_length
Oficary br—LLTVET,

1728 HiF ¥y VRRADHBEEHADA =2 —TF, ZDRX=2 =14 F L7 new_canvas_menu 2 5
new_canvas FMFHLTVWET, T117T 25 145 a—FEH 7V 4 Y FURRRLT, v~
NADYA RZBRL, T Z2BRLTVWEEIATY,

T47TH5 51 FRROILAFEND R =2 —TF, 17254 25 270 D zoom_display THLE L TWVWET, 5HK
ratio D% 2N ETOILKE (Fi/hE) hrFT0Ed, HRI 0505 20FTELTVET,
D% square_lengthl0(=10 EUtJL) IZH 1) square_length ZFH L T, Zhzffio THEL
Fy MeZBEERRLTVET,

ZhEADa— RiE. EEEREICH DBRICEESHBZ =770 T,

PixelArtEditorV05.py
# coding: utf-—8

PixelArtEditor ver0.5

import tkinter as tk

from tkinter import filedialog
from tkinter import colorchooser
import json

from PIL import Image, ImageDraw

12



class PxArtEditor (tk.Frame):
def __init__(self, master:tk.Tk):

super (). -_init__(master)
# TR
self.zoom_ratio = 1.0 # FRAFE

self.square_lengthl0 = 10 # MEODIENEOWIAME
self.square_length = self.square_lengthlOx self.zoom_ratio # WHOIEAFKO—LOEX (K¥7+tL)
self.cvs_art_length = 700 EZvLEEH F v U NRADY A XH#

self.art_lengt_values = [16, 32, 64, 128, 256, 512, 1024] # #ELLHE
self.art_width = self.art_height = self.art_lengt_values [0] # Fv MEOIRz&EX
self.art_data = [[0] =% self.art_width for _ in range(self.art_height)]

#

master. title (f’ Pixel Art Editor ({self.art_width}x{self.art_height})”’)
self .pack ()

# ——— menu

menubar = tk.Menu(master=self.master)

filemenu = tk.Menu(menubar, tearoff=0)

filemenu .add_command (label#l¥ ¥ > N2=""  command=self.new_canvas_menu)

filemenu .add-command(label¥ %> 2271V 7 ="', command=lambda: self.art_clear (cvs=self.cvs_art))

filemenu.add_separator ()

filemenu .add_command(label 7—%7 7 f L{RfF="", command=self.art_save)
filemenu .add_command (label 7—%7 7 f LiAiAA="", command=self.art_load)

filemenu.add_separator ()
exportmenu = tk.Menu(filemenu, tearoff=False)
exportmenu.add_command (label="BMP &R,

command=lambda: self.export_image_file(’bmp’, self.cvsl_data, self.bg_color, 16, 16))
exportmenu.add_command (label ="PNG JER ’,

command=lambda: self.export_image_file(’'png’, self.cvsl_data, self.bg_color, 16, 16))
exportmenu.add_command (label="JPG JEX ",

command=lambda: self.export_image_file(’jpg’, self.cvsl_data, self.bg_color, 16, 16))
filemenu.add_cascade (label Fy MEOZZXK—-1+ (="BMP,PNG,) JPG’, menu=exportmenu)
filemenu.add_separator ()
filemenu .add_command (label=uF vy MEOFR (FHEXRY 7 FT) OS’, command=self.show_image)

filemenu.add_separator ()

filemenu .add_command(label# 7T =", command=self.master.quit)

menubar . add_cascade (label 77 4/)L="", menu=filemenu)

zoommenu = tk.Menu(menubar, tearoff=0)

zoommenu . add_command (labelfik="(x 1.1)’, command=lambda :self.zoom_display (1.1))
zoommenu . add_command (label Vv } (%) =’’, command=lambda :self.zoom_display (1))
zoommenu . add_command (labelffi’h="(x 0.9)’, command=lambda :self.zoom_display (0.9))

)

menubar. add_cascade (label #R"="", menu=zoommenu)

self.master.config (menu=menubar)

#—————frmO

self.frm0 = tk.Frame(self)

self . frm0.pack(side=tk.LEFT, anchor=tk .NW)

self.label_color_title = tk.Label(self.frm0, textfi="")

self.label_color_title.grid (column=0, row=0)

self.label_pixel_color = tk.Label(self.frm0O,
text=ubZ+tnL’")

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

self.cvs_pixel_color = tk.Canvas(self.frmO,
width=20, height=20, bg='white )
self.cvs_pixel_color.bind(’<Button>’, self.on_click_pixel_color)

self.cvs_pixel_color.grid (column=1,row=1)
self.pixel_color = "#ffffff >’
self.label_bg_color = tk.Label(self.frm0,text=u&&" ")
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67 self.label_bg_color.grid (column=0,row=2)

68 self.cvs_bg_color = tk.Canvas(self.frm0O,width=25, height=25, bg="white )
69 self.cvs_bg_color.bind(’<Button>"’, self.on_click_bg_color)

70 self.cvs_bg_color.grid (column=1,row=2)

71 self.bg_color = "#ffffff "’

72 # ——— frml

73 self.frml = tk.Frame(self ,

74 width=400, height=400)

75 self.cvs_art = tk.Canvas(self.frml,

76 width=self.cvs_art_length , height=self.cvs_art_length ,

T bg="white’, highlightthickness=0,

78 scrollregion=(0, O,

79 self.art_lengt_values[—1]*self.square_length ,

80 self.art_lengt_values[—1]*self.square_length))

81 xbar = tk.Scrollbar (self.frml, orient=tk.HORIZONTAL)

82 xbar. config (command=self.cvs_art.xview)

83 ybar = tk.Scrollbar(self.frml, orient=tk.VERTICAL)

84 ybar.config (command=self.cvs_art.yview)

85 self.cvs_art.bind(’<Button—1>’, self.on_left_click_cvs_art)

86 self.cvs_art.bind(’<Button—2>’, self.on_right_click_cvs_art)

87 self.cvs_art.grid (column=0, row=0,padx=10, pady=10)

88 xbar.grid (column=0, row=1, sticky=tk Wttk.E)

89 ybar.grid (column=1, row=0, sticky=tk.N4+tk.S)

90 self.cvs_art.config (xscrollcommand=xbar.set)

91 self.cvs_art.config (yscrollcommand=ybar.set)

92 self.frml.pack(side=tk.LEFT)

93

94 self.draw_squares(self.cvs_art)

95 self.draw_square_with_selected_color(self.cvs_pixel_color , "#ffffff )
96 self.draw_square_with_selected_color (self.cvs_bg_color, "#ffffff ’)
97

98

99 def art_clear (self, cvs:tk.Canvas):

100 cvs.delete (7all )

101 for r in range(self.art_height):

102 for ¢ in range(self.art_width):

103 self.art_data[r][c] = 0

104 self.draw_squares(cvs)

105

106 def new_canvas_menu(self):

107 self .new_canvas_info = None

108 self .new_canvas ()

109 if self.new_canvas_info is not None:

110 self.art_width, self.art_height = self.new_canvas_info

111 self . master. title (f’ Pixel Art Editor ({self.art_width}x{self.art_height})’)
112 self.art_data = [[0] =% self.art_-width for _ in range(self.art_height)]
113 self.zoom_ratio = 1.0

114 self.square_length = self.square_lengthl0 * self.zoom_ratio

115 self.draw_squares(self.cvs_art)

116

117 def new_canvas(self):

118 def sub_win_btn_ok ():

119 self .new_canvas_info = (int(spinbox_x.get()), int(spinbox_y.get()))
120 sub_win . destroy ()

121 def sub_win_btn_cancel ():

122 self .new_canvas_info = None

123 sub_win . destroy ()
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124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170

172
173
174
175
176
177
178
179
180

sub_win = tk.Toplevel ()

sub_win. title#HHH* v ¥ NAOH A XKE ()

sub_win . geometry (7240x180")
label_subl = tk.Label(sub_win,

spinbox_x = tk.Spinbox(sub_win

text=ulf (¥7+tnL) )
label_subl.place(width=100, height=40, x=10, y=10)

, state=’readonly ’,

values=self.art_lengt_values)
spinbox_x.place (width=80, height=40, x=150, y=10)
text=u& (€7tL) * )
label_sub2.place (width=100, height=40, x=10, y=50)

label_sub2 = tk.Label(sub_win,

spinbox_y = tk.Spinbox(sub_win

, state=’readonly ’,

values=self.art_lengt_values)
spinbox_y . place (width=80, height=40, x=150, y=50)

button_ok = tk.Button(sub_win,

text=uE’’ ,command=sub_win_btn_ok)

button_ok.place (width=80, height=40, x=20, y=120)

button_cancel = tk.Button(sub_win,

button_cancel.place (width=80,
self .new_canvas_info = None
sub_win. grab_set ()

sub_win. focus_set ()

sub_win.transient (self.master)

text=u¥ ¥ ¥+’ command=sub_win_btn_cancel)

height =40, x=120, y=120)

self.master.wait_window (sub_win)

def draw_squares(self, cvs:tk.Canvas):

for r in range(self.art_height+1):

cvs.create_line (0, r x self.square_length ,

self.square_length =

self.art_width, r * self.square_length

,fill="black’, width=1, tag=’squares’)

for ¢ in range(self.art,width+1):

cvs.create_line (c*xself.square_length, 0,

ckself.square_length

, self.square_length=xself.art_height

, fill="black’, width=1, tag=’squares’)

cvs.update ()

def draw_pixels_on_cvs_data(self

for r in range(self.art_height

, cvs:tk.Canvas, data):

):

for ¢ in range(self.art_width):

if data[r][c] !=0:

color = data[r][c]
else:
color = self.bg_color

cvs.create_rectangle(c * self.square_length, r * self.s

c * self.square_length + self.square_length ,

, fill=color

cvs.update ()

def on_left_click_cvs_art (self,

e):

, outline=’black’, tag=’pix’)

c, r = int(self.cvs_art.canvasx(e.x)/self.square_length), \

int (self.cvs_art.canvasy(e.y)/self.square_length)
if O<=c<self.art_width and O<=r<self.art_height:

self.art_data[r][c] = self.pixel_color

self.cvs_art.create_rectangle (c *

self.square_length , r =

(c+1) * self.square_length, (r+1) x self.

, fill=self.pixel_color, outline=’black’,

def on_.right_click_cvs_art (self,

e):

15
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181 ¢, r = int(self.cvs_art.canvasx(e.x) / self.square_length), \

182 int (self.cvs_art.canvasy(e.y) / self.square_length)

183 if O<=c<self.art_width and O<=r<self.art_height:

184 self.art_data[r][c] = 0

185 self.cvs_art.create_rectangle(c * self.square_length, r * self.square_length,
186 (c+1) * self.square_length, (r+4+1) * self.square_length
187 , fill=self.bg_color, outline=’black’, tag='pix’)
188

189 def on_click_pixel_color (self, e):

190 _, color = colorchooser.askcolor (parent=self, title=utZtilof’ ")
191 if color is not None:

192 self.pixel_color = color

193 self.draw_square_with_selected_color(self.cvs_pixel_color , color)
194

195 def on_click_bg_color (self, e):

196 _, color = colorchooser.askcolor (parent=self , title=u¥§f’ ")

197 if color is not None:

198 self.bg_color = color

199 self.draw_square_with_selected_color(self.cvs_bg_color, color)
200 self.draw_pixels_on_cvs_data(self.cvs_art, self.art_data)

201

202 def draw_square_with_selected_color (self, cvs:tk.Canvas, color):

203 cvs.create_rectangle (3,3, 20,20, fill=color ,outline="black )

204

205 def art_save(self):

206 filename = filedialog.asksaveasfilename (

207 title="Pixel ART Editor: F—X0Of#F ",

208 filetypes=(("json file ’, ’*.json’),)

209 )

210 if filename:

211 with open(filename, ’'w’) as f:

212 json .dump((self.art_width, self.art_height ,hself.art_data, self.bg_color), f)
213

214 def art_load(self):

215 filename = filedialog.askopenfilename (

216 title="Pixel Art Editor: F—XOD#iAiAs’,

217 filetypes=(("json file ’, ’*.json’),)

218 )

219 if filename:

220 with open(filename) as f:

221 self.art_width, self.art_height ,self.art_-data, self.bg_color = json.load(f)
222 self.draw_pixels_on_cvs_data(self.cvs_art, self.art_data)

223 self.draw_square_with_selected_color (self.cvs_bg_color, self.bg_color)
224

225 def export_-image_file(self, fmt:str, data:list , bg, width, height):
226 filename = filedialog.asksaveasfilename (

227 title="Pixel ART Editor: ’ + fmtIERTOA XY 77 A NDHEEF+ "+,

228 filetypes=((fmt+’ file >, ’*.’+fmt),)

229 )

230 if not filename:

231 return

232 im = Image.new ('RGB’,(width, height), *#ffffff )

233 draw = ImageDraw.Draw (im)

234 for r in range(height):

235 for ¢ in range(width):

236 if data[r][c] != O0:

237 draw. point (((c, r)), fill=data[r][c])
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238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
2568
259
260
261
262
263
264
265
266
267
268
269

271
272
273
274
275
276
277
278

280
281

else:
draw . point (((c,

im.save (filename)

def show_image(self):

data, bg, width, height

r)), fill=bg)

= self.art_data, self.bg_color, self.art_width,

im = Image.new (’RGB’,(width, height), "#ffffff )

draw = ImageDraw.Draw (im)

for r in

range (height ):

for ¢ in range(width):

if data[r][c] !'= O0:
r)), fill=data[r][c])

draw . point (((c,
else:
draw . point (((c,

im . show ()

r)), fill=self.bg_color)

def zoom_display (self, ratio):

if ratio = 1:

self.zoom_ratio = 1.0

self.square_length =
elif ratio > 1:
if self.zoom_ratio <
self.zoom_ratio *=
self.square_length
elif ratio < 1:
if self.zoom_ratio >

self.zoom_ratio *=

self.square_lengthl0

2.0:
ratio

= self.square_lengthl0 * self.zoom_ratio

0.5:

ratio

self.square_length = self.square_lengthl0 x self.zoom_ratio
else:
return
self.cvs_art.delete (’all ’)
self.draw_squares(self.cvs_art)

self.draw_pixels_on_cvs_data(self.cvs_art, self.art_data)

def main_loop ():
win = tk.Tk()
app = PxArtEditor (master=win)
app . mainloop ()

if __name__. == ’__main__":

main_loop ()
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PixelArtEditorV06.py

self.pen_mode = tk.StringVar (value="dot ")

self.line_point0 = None

ZIZTE. W ODDEBERABELTVWE T, pen_mode lEV 4 Py MEKT, ThE_2oHBI7IF KK
OEFIRBOIBIHENE T, line_point0id. FEHE—RFTOIBHEDZ Y v 7NEEZHRFFLE T,

self.frmOb = tk.LabelFrame(self.frm0, textE—F="")
self.frmOb.pack ()
1bl10b1l = tk.Label(self.frm0Ob, textm='", width=8).grid (column=0, row=0)
self.radio_pen_dot = tk.Radiobutton(self.frmOb,
value="dot’, variable=self.pen_mode,
command=self.radio_pen_click)
self.radio_pen_dot.grid (column=1, row=0)
1bl0b2 = tk.Label(self.frm0b, text#/f="").grid (column=0, row=1)
self .radio_pen_line = tk.Radiobutton(selfAflrmOb,



86
87
88

190
191
192
193
194
195
196
197
198
199
200
201
202
203

298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314

316
317
318

value=’line >, variable=self.pen_mode,

command=self.radio_pen_click)

self .radio_pen_line.grid (column=1, row=1)

D77 H5 84TT frmOb FNANET L —A BT IAREZVZHEL TWE T, BE I A RE I,
ZFDINVE text TIRET B L RZXYPETHICTNLNEL ZOTTN, 2 T text ZIFERT 7L
ANCHBELTRE Y DETEIC TNV B LI LTVET,

B % on_left_click_cvs_art TlE., TRy 2 TEF ovwFThARERIATVWEIHLIZIHT T
on_click_cvs_art_in_dot_mode 7* on_click_cvs_art_in_dot_mode 2 %2 M- UH L Zh ZH DL
HELTOVET, B#lon_click_cvs_art_in_dot_mode IZHRIEE X 72721 TI,

def on_left_click_cvs_art(self, e):
if self.pen_mode.get() == ’line ’:
self .on_click_cvs_art_in_line_mode (e)
else:

self.on_click_cvs_art_in_dot-mode (e)

def on_click_cvs_art_in_dot_-mode (self, e):
c, r = int(self.cvs_art.canvasx(e.x)/self.square_length), \
int (self.cvs_art.canvasy(e.y)/self.square_length)
if O<=c<self.art_width and O<=r<self.art_height:
self.art_data[r][c] = self.pixel_color
self.cvs_art.create_rectangle(c * self.square_length, r * self.square_length ,
(c+1) % self.square_length, (r+4+1) * self.square_length

, fill=self.pixel_color, outline=’black’, tag=’pix’)

LT OB on_click_cvs_art_in_line_mode % i) #EHOWED=DHDHDTF, MAKRDMLHD
2HROIEETHEZMET20TITN, £3E1LAOEBDIEELHRLET, 29917T 1 AEMEEE AN E
S DFARTWE T, line_point0 A% 1 MEDEEZIRFF L £ 325, ZOfED None D & ZIERIEEICRD F
T ZOHERT V) v 7 ENEEERAL T, IEEFADLERE IV v 7 SNEHBMARDE 5 =D
IRDRICIEZ DT ZTHEZE L $5, 303556 317T{TECTUELTVE T,

def on_click_cvs_art_in_line_mode (self, e):
if self.line_point0 is None:

self.line_point0 = (self.cvs_art.canvasx(e.x), self.cvs_art.canvasx(e.y))

else:
cO0, r0 = int(self.line_point0[0]/self.square_length),\
int(self.line_point0[1]/self.square_length)
cl, rl = int(self.cvs_art.canvasx(e.x) / self.square_length), \
int (self.cvs_art.canvasy(e.y) / self.square_length)
if ¢c0 > cl:
cO, cl =cl, c0
if r0 > rl:
r0, r1 =rl1, r0
if 0 <= c0 and cl <self.art_-width and 0<=r0 and rl<self.art_height:
for r in range(r0, rl41):
for ¢ in range(cO, cl+1):
self.art_data[r][c] = self.pixel_color
self.cvs_art.create_rectangle(c * self.square_length, r * self.square_length,
(¢ + 1) % self.square_length, (r + 1) * self.square_length
, fill=self.pixel_color, outline=’black’, tag=’pix’)

self.line_point0 = None
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B% move_in_cvs_art TlX. ’line’ E— FTHEOWMABRO—HBIEEEINTWVWE L E, FIv LT
WERED IR LEEROIE SR THEB D ORI EHEEL TV E T,

320 def move_in_cvs_art(self, e):

321 if (self.pen_mode.get() != ’line’) or (self.line_point0 is None):

322 return

323 if self.pen_mode.get() == ’line’ and self.line_point0 is not None:

324 self.cvs_art.delete (’dottedLine ”)

325 self.cvs_art.create_rectangle(self.line_point0[0], self.line_point0O[1],

326 self.cvs_art.canvasx(e.x), self.cvs_art.canvasx(e.y),

327 width=2, outline=self.pixel_color, dash=(3,3), tag=’dottedLine )

KD 3 -DOMENE, BEEMEOE1IEZ Yy PLTVWET,

329

330 def key_down(self, e):

331 key_smb = e.keysym

332 if key_smb == ’Escape’
333 self .reset_pen_mode ()
334

335 def radio_-pen_click(self):
336 self .reset_pen_mode ()
337

338 def reset_pen_mode(self):
339 self.line_point0 = None
340 self.cvs_art.delete (’dottedLine ”)
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