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#!/usr/bin/env python3

# coding=utf-8

# ZFLAE T RAE

# apt-get install unzip

# pip3 install numpy

# pip3 install opencv-python
from os.path import isfile, join
from os import listdir

import os

10 import shutil

11 import subprocess

12 from collections import Counter
13 import math

14 import cv2 as cv

15 import numpy as np

16 import logging

17 def find color max rect(img, lower, upper):

O ® NN WN

18 111 &R ] ower—-upper B & HIBE X SR A HIH 5,

19 lower, upperNhsvEisg"""

20 hsv = cv.cvtColor (img, cv.COLOR BGRZHSV)

21 # LWEHLE, (FErERIEN)

22 binary = cv.inRange (hsv, lower, upper)

23 # HEH, JHEEL R85

24 kernel = np.ones((20, 20), np.uint8)

25 closing = cv.morphologyEx (binary, cv.MORPH CLOSE, kernel)
26 # BHEAG R

27 contours, _ = cv.findContours (

28 closing, cv.RETR EXTERNAL, cv.CHAIN APPROX SIMPLE)
29 logging.info ("find start contours:%d" $ len(contours))
30 # B [EIEIBRRA 5015

31 max area = 0

32 for ¢ in contours:

33 c area = cv.contourArea (c)

34 if c area > max area:

35 max_area = C_area
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36 max c = c

37 return cv.boundingRect (max c)

38 def find start (img) :

39 MR- &> 773 A A = Wk A

40 lower red = np.array([0, 0, 100])

41 upper red = np.array([15, 255, 200])

42 return find color max rect(img, lower red, upper red)
43 def find end(img) :

44 T BRGRE--E BRI

45 Iower yellow = np.array([20, 0, 100])

46 upper yellow = np.array([30, 250, 250])
47 return find color max rect (img, lower yellow, upper yellow)
48 def show rects(img, rects):

49 "SRRG

50 ret = img.copy ()

51 for [x, y, w, h] in rects:

52 cv.rectangle (ret, (x, y), (xtw, y+h), (0, 0, 255), 2)
53 cv.imshow('rects', ret)

54 cv.imwrite ('show. jpg', ret)

55 cv.waitKey (0)

56 def uniq lines(lines, precision=5):

57 ' e fpreci sionfEEH)IREL —HEL "

58 sort lines = lines.copy()

59 sort lines.sort()

60 uniq sort lines = list(set(sort lines))
61 uniq sort lines.sort()

62 prev = uniq sort lines[0]

63 result = [prev]

64 for p in uniq sort lines[1:]:

65 diff = abs(p - prev)

66 if diff > precision:

67 result.append (p)

68 else:

69 # ERETLEA, HIEL—ME, REHHFLEHFITE
70 mp = min(p, prev)

71 result[-1] = (mp + int(diff/2))
72 prev = p

73 return result

74 def find lines(img, min length=50) :

75 "B LS, Kl [horz lines, vert lines]"

76 src = cv.cvtColor (img, cv.COLOR BGR2GRAY)
77 src = cv.GaussianBlur (src, (5, 5), 0)

78 edges = cv.Canny(src, 50, 150, None, 3)
79 # EXBHAIELE

80 lines = cv.HoughLinesP(edges, 1, np.pi / 180, 50, None, min length, 10)
81 # HERERPYELEH

82 horz lines = []

83 vert lines = []

84 for 1s in lines:

85 x1, y1, x2, y2 = 1s[0]

86 if yl == y2:

87 horz lines.append(y1)

88 elif x1 == x2:

89 vert lines.append (x1)

90 horz lines = uniq lines(horz lines)

91 vert lines = uniq lines(vert lines)

92 return [horz lines, vert lines]

93 def clear rect(img, rect):

94 g imgt rect 5 EHI X R "

95 x, y, w, h = rect

96 img[y:y+h, x:x+w] = 255

97 return img

98 def best grid size(grids):

99 & R A E I grid AP

100 items = grids([0]

101 diffs = [x-y for x, y in zip(items[1:], items[:-1])]

102 items2 = grids[1]
103 diffs2 = [x-y for x, y in zip(items2[1:], items2[:-1])]

104 c = Counter (diffs+diffs2)

105 return c.most _common (1) [0] [0]

106 def make grid pos(length, grid size):

107 IR PIREI SR PTRELEE

108 return [i*grid size for i in range (int (length/grid size)+1)]

109 def find grid lines(img, start rect, end rect, min length=50):
110 "B RIS L

111 img2 = img.copy ()

112 # IEEHTFIE RGBS, 1R

113 img2 = clear rect(img2, start rect)

114 img2 = clear rect(img2, end rect)

115 grids = find lines(img2, min length)
116 # BB LK EILHPIIELE, BriLIFHRLEL
117 grid size = best grid size(grids)

118 Y, X, _ = img.shape

119 hls = make grid pos(y, grid size)

120 vls = make grid pos(x, grid size)

121 return [hls, vls]

122 def show grid(img, horz lines, vert lines):
123 VLB PIRELE !



124

ret = img.copy ()

125 for y in horz lines:

126 cv.line(ret, (0, y), (10000, y), (255, 0, 0), 2)
127 for x in vert lines:

128 cv.line(ret, (x, 0), (x, 10000), (255, 0, 0), 2)
129 cv.imwrite ("show grid.jpg", ret)

130 cv.imshow ("grid", ret)

131 cv.waitKey (0)

132 def in thresh(source, target, thresh):

133 " REEREEERA

134 return target-thresh <= source <= target+thresh

135 def count range color(img, x, y, width, height, color, color thresh=40):
136 " AT P I TR

137 count = 0

138 for i in range (width) :

139 for j in range (height) :

140 sb, sg, sr = img[y+j] [x+1]

141 tb, tg, tr = color

142 if in thresh(sb, tb, color thresh) and in thresh(sg, tg, color thresh) and in thresh(sr, tr, color thresh):
143 count += 1

144 return count

145 # HHIZE

146 wall = (0, 0, 0)

147 def fix v(x, max v):

148 "EIEx, 0 <= x <= max v"

149 X = min(x, max v)

150 x = max (0, x)

151 return x

152 def fix x(img, Xx):

153 return fix v(x, img.shape[1])

154 def fix y(img, y):

155 return fix v(y, img.shape[0])

156 def is horz wall (img, x, y, grid size, precision=3):

157 "B BN T IR x, vy AER, precisionXBBIRHIAEIE W , HEE"
158 w = int(grid size / 2) # B —FKEHZTHE

159 h = precision*2

160 X = x + 1int(w/2)

161 y =y - precision

162 w = fix x(img, x+w)-x

163 h = fix y(img, y+h)-y

164 x = fix x(img, x)

165 y = fix y(img, y)

166 count = count range color(img, x, y, w, h, wall)

167 logging.info (f"x:{x}, y:{y}, w:{w}, h:{h} count:{count}")
168 if count >= w*0.8:

169 return True

170 return False

171 def is vert wall(img, x, y, grid size, precision=3):

172 "R ERFEE G x, y B A"

173 w = precision*2

174 h = int(grid size / 2) # BFIA—FKESTHIL

175 X = X - precision

176 y =y + int(h/2)

177 w = fix x(img, x+w)-x

178 h = fix y(img, y+h)-y

179 x = fix x(img, x)

180 y = fix y(img, y)

181 count = count range color (img, x, y, w, h, wall)

182 logging.info (f"x:{x}, y:{y}, w:{w}, h:{h} count:{count}")
183 if count >= h*0.8:

184 return True

185 return False

186 def check wall (img, grid lines, x, y):

187 "EMx, y I E R PR AR, EE[E, T, Z, &]@&HFEboollE"
188 logging.info (f"check wall x:{x}, y:{y}")

189 hls, vls = grid lines

190 grid size = min(hls[1]-hls[0], vls[1]-vIls[0])

191 # left = x * grid size + vls[0]

192 # top = y * grid size + hls[0]

193 # right = left + grid size

194 # bottom = top + grid size

195 left = vls[x]

196 right = vls[fix v(x+1, len(vls)-1)]

197 top = hlsly]

198 bottom = hls[fix v(y+1, len(hls)-1)]

199 logging.info (f"left:{left}, right:{right}, top:{top}, bottom:{bottom}")
200 top wall = is horz wall (img, left, top, grid size)
201 bottom wall = is horz wall(img, left, bottom, grid size)
202 left wall = is vert wall(img, left, top, grid size)
203 right wall = is vert wall(img, right, top, grid size)
204 return [top wall, bottom wall, left wall, right wall]
205 def find in range pos(ranges, V) :

206 ' ' ' rangesM AT,

207 B viEranges P E—MIBEET """

208 for idx, vZ2 in enumerate (ranges) :

209 if v2 >= v:

210 return idx

211

return None



212 def find grid pos(img, grid lines, x, y):
213 "B BRI, y IR T

214 hls, vls = grid lines

215 x pos = find in range pos(vls, x) - 1
216 y pos = find in range pos(hls, y) - 1
217 return [x pos, y pos]

218 def rect center (rect) :

219 VRO

220 x, y, w, h = rect

221 return [x+int(w/2), y+int(h/2)]

FE# L
1 # maze Hi%
2 def format node(x, y):
3 "B EE TR
4 return f"{x}—{y}"
5 def generate graph(img, grids):
6 "M graph "
7 hls, vls = grids
8 width = len(vls)-1
9 height = len(hls)-1
10 verticies = 0
11 edges = 0
12 graph = {}
13 logging.info (f"width: {width}, height:{height}")
14 for x in range (width) :
15 for y in range (height) :
16 verticies += 1
17 node = format node(x, y)
18 graph[node] = set()
19 top, down, left, right = check wall(img, grids, x, y)
20 if x >= 1:
21 if not left:
22 graph [node] .add (format node (x-1, y))
23 edges += 1
24 if x+1 < width:
25 if not right:
26 graph[node] .add (format node (x+1, y))
27 edges += 1
28 ify >=1:
29 if not top:
30 graph[node] .add (format node (x, y-1))
31 edges += 1
32 if y+1 < height:
33 if not down:
34 graph[node] .add (format node (x, y+1))
35 edges += 1
36 print(verticies, "verticies")
37 print (edges, "edges")
38 return graph
39 def bfs paths(graph, start, goal):
40 queue = [ (start, [start])]
41 while queue:
42 (vertex, path) = queue.pop (0)
43 for next in graph(vertex] - set (path):
44 if next == goal:
45 yield path + [next]
46 else:
47 queue.append ( (next, path + [next]))
48 def shortest path(graph, start, goal):
49 VBRI
50 try:
51 return next (bfs paths (graph, start, goal))
52 except StopIteration:
53 return None
54 def parse node (node) :
55 "EHrnode Mx , yAER"
56 return [int(i) for i in node.split('-'")]
57 def get direction(route):
58 "R BRI, b AL 1234
59 prev = parse node (route[0])
60 directs = []
61 for curr in route[l:]:
62 curr = parse node (curr)
63 x1, yl = prev
64 x2, y2 = curr
65 if y2 < yl:
66 directs.append('1")
67 elif y2 > yl:
68 directs.append('2")
69 elif x2 < x1:
70 directs.append('3")
71 elif x2 > x1:
72 directs.append('4")

73 else:



74 logging.error (f"error direction prev:{prev} current:{curr}")

75 prev = curr

76 return ''.join(directs)

77 def solve maze (filename) :

78 VAR E RN, BEIF R

79 img = cv.imread(filename)

80 start = find start (img)

81 end = find end(img)

82 logging.info (f"image {filename} start pos: {start}, end pos: {end}.")
83 # cv.imwrite ("out.jpg", img)

84 # show rects(img, [start, end])

85 # BFHRPKE

86 min len = min(start[2], start[3], end[2], end[3])

87 # KR

88 grids = find grid lines(img, start, end, min len)

89 # show grid(img, grids[0], grids[1])

90 start center = rect center (start)

91 start pos = find grid pos(img, grids, start center[0], start center([1])
92 end center = rect center (end)

93 end pos = find grid pos(img, grids, end center[0], end center([1])

94 logging.info (f"start grid pos:{start pos}, end grid pos:{end pos}.")
95 # check wall (img, grids, x, y)

96 g = generate graph(img, grids)

97 start node = format node (start pos[0], start pos[1])

98 end node = format node (end pos[0], end pos[1])

99 return [g, shortest path(g, start node, end node) ]

100 # ziptREIE

101 zip tmp = 'ziptmp/'

102 def unzip file(filename, password) :
103 YRR Zzip X, B EIREIE AR
104 # SERELEZVG M B R

105 if os.path.exists(zip tmp):

106 shutil.rmtree(zip tmp)
107 0s.mkdir (zip tmp)
108 subprocess.run(['unzip', '-o', '-P', password, filename, '-d', zip tmp])

109 files = [f for f in listdir(zip tmp) if isfile(join(zip tmp, f))]
110 print (f"unzip files:{files}.")

111 # BIEHEX B HHK

112 for f in files:

113 if os.path.exists(f):

114 os.unlink (f)

115 shutil.move (join(zip tmp, f), "./")
116 return files

117 logging.getLogger () .setLevel (logging.WARN)
118 count = 0

119 fname = "infinity maze.jpg"

120 while True:

121 g, route = solve maze (fname)

122 answer = get direction (route)
123 files = unzip file(fname, answer)
124 count += 1

125 print (f"count: {count}")
126 fname = "flag.jpg"

127 if not fname in files:
128 break

129 print ("over!")

TBHRERIEE, BEXME, ZLI28KZ /5, REKH lagixt XIE, HIE4.

B B [zip AFGESE T linux FHunzip TR, ] L B 30 RBIREEjpg XAFARSE #zip X IR Fpython SEHL 75 B56 38 izip XA, FHH{TAELE
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