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1.1 [l —JRfeg

Ql.py izHH4%

from utils import x*

from mpl_toolkits.mplot3d import Axes3D

df = pd.read_csv('C://Users//xxx//Desktop//math//fujian//1//Al.csv"')

car_ids = set(list(df['vehicle_id']))

if 472 in car_ids:
car_ids.remove (472)

# %I ¥ {€stopsfibegins & 3

def Guibing(stops, begins):
stopsAndbegins = []

for i in range(len(stops)):

stopsAndbegins.append((stops[i], begins[i]))

n = len(stopsAndbegins)
for i in range(n):

for j in range(0, n - i - 1):

if stopsAndbegins[j][0] > stopsAndbegins[j + 1][0]:

stopsAndbegins[j], stopsAndbegins[j + 1]

stopsAndbegins[j]

return stopsAndbegins

# Rk
def Clustering(Al, distance=0.025):
Al.sort()
counts = []
for i in A1l:
count = 0
for j in Al:
if math.fabs(i-j) < distance:

count += 1

counts.append(count)

return counts

def get_a0(id, df):
A = get_a(id, df)

stopsAndbegins[j + 1],

A1 = [x[1] for x in A if x[1] < -0.2 and x[0] < getStopTime(id, df)]

counts = Clustering(Al)
a0_index = counts.index(max(counts))

a0 = A1[a0_index]
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44

84

85

86

o0
1

t = A[Al.index(a0)][0]

return a0, t

# RAAEWAZ LR B 5 )5 3 i 8]
stops = []

stopsv = []

begins = []

for id in car_ids:

if isStop(id, df) ==

V = get_v(id, df)

A = get_a(id, df)

A1 = [x[1] for x in A]

a0, t_a0 = get_a0(id, df)

sequence = list(range(t_a0, getStopTime(id, df)+1))

# 7 2K

df _car = df[df['vehicle_id'] == id]
filter_df = clearData(df_car)
nearTimes = list(filter_df['time'])

usefulTime = list(set(sequence) & set(nearTimes))

al = []
for i in A:
if i[1] < a0 and i[0] in usefulTime:

al.append(i[1])

if len(al) ==
stopa = '0.1'
else:

stopa = min(al)

if stopa == '0.1':
stops.append (0)
else:

stops.append (A[Al.index(stopa)] [0])

# i Hbegin
last_zero_index = -1
Vi = [x[1] for x in V]
for index, value in enumerate(V1):
if value ==

last_zero_index = index
begint = V[last_zero_index] [0]
begins.append (begint)

stopsAndbegins = Guibing(stops, begins)
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ss  delete = []

g for i, j in enumerate(stopsAndbegins):

90 if j[o] ==

91 delete.append (i)

9 stopsAndbegins = [element for index, element in enumerate(stopsAndbegins) if index not in
delete]

o3  nStopsAndbegins = normalization(stopsAndbegins)

os X = [x[0] for x in stopsAndbegins]

oo X2 = [x[1] for x in stopsAndbegins]

97 'Y = range(len(X))

os  plt.figure(figsize=(8, 5), dpi=80)

9 plt.scatter(X, Y, c='red', marker='o', label='stop')

100 plt.scatter(X2, Y, c='green', marker='o', label='begin')
01 plt.xlabel('time')

102 plt.legend()

103 plt.show()

s C = dbscan(nStopsAndbegins, 0.025, 2)

106

w7 | # REHE
108 X = []
oy =[]

10 for data in nStopsAndbegins:

11 x.append(datal[0])

12 y.append(datal1])

13 plt.figure(figsize=(5, 5), dpi=80)
114 plt.scatter(x, y, marker='o')

115 plt.xlabel('stop')

16 plt.ylabel('begin')

117 plt.show()

118

119 Classes = set(C)

10  Classes = list(Classes)

21 if -1 in Classes:
122 Classes.remove(-1)
123  begin_classes = []
124  stop_classes = []
125 for i in Classes:

126 this_class_begin = []

127 this_class_stop = []
128 for k, j in enumerate(C):
129 T ==rt

130 this_class_begin.append(stopsAndbegins[k] [1])
131 this_class_stop.append(stopsAndbegins [k] [0])

133 # \—/ﬁﬂ_i/ﬁi Ef@éﬂ_%}iﬂ
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134 this_begin = sum(this_class_begin) / len(this_class_begin)

135 begin_classes.append(this_begin)

137 # YR LITEH
138 stop_classes.append(this_class_begin[0] - this_class_stop[0])

140 | # %‘/l\?ﬁiﬂ}%ﬁﬂ

141 begin_classes.sort()
142 print(begin_classes)
143 T = 9999

44 for i in range(len(begin_classes)):

145 if i ==

146 continue

147 if begin_classes[i] - begin_classes[i-1] < T:
148 T = begin_classes[i] - begin_classes[i-1]

149
150 T_red = -1

151 stop_classes.sort()

152  stop_classes.reverse()

153 for 1 in stop_classes:

154 if i < T:
155 T_red = i
156 break

157 print (T, T_red)

1.2 s R

Q2-carFlow.py X 4= ¥ &

>  from utils import *
from mpl_toolkits.mplot3d import Axes3D

4 from collections import Counter

¢ df = pd.read_csv('C://Users//xxx//Desktop//math//fujian//2//B5.csv"')
7  car_ids = set(list(df['vehicle_id']))

o # %) )7 {Bstopsfibegins & I

10 def Guibing(stops, begins):

1 stopsAndbegins = []

12 for i in range(len(stops)):

13 stopsAndbegins.append ((stops[i], begins[il))
14 n = len(stopsAndbegins)

15 for i in range(n):

16 for j in range(0, n - i - 1):

17 if stopsAndbegins[j][0] > stopsAndbegins[j + 1][0]:
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stopsAndbegins[j], stopsAndbegins[j + 1] = stopsAndbegins[j + 1],

stopsAndbegins[j]

return stopsAndbegins

# Rk

def Clustering(Al, distance=0.025):

Al.sort()
counts = []
for i in Al:

count = 0

for j in A1l:

if math.fabs(i-j) < distance:

count += 1

counts. append (count)

return counts

def get_a0(id, df):
A = get_a(id, df)

A1 = [x[1] for x in A if x[1] < -0.2 and x[0] < getStopTime(id, df)]

counts = Clustering(Al)

a0_index = counts.index(max(counts))

a0 = A1[a0_index]

t = A[A1.index(a0)] [0]

return a0, t

# REBARFHELKEE B

stops = []
stopsv = []
begins = []

id_stops = []

for id in car_ids:

if isStop(id, df) == 0:

\
A

get_v(id, df)
get_a(id, df)

A1 = [x[1] for x in A]

a0, t_a0

sequence =

# A [E]

get_a0(id, df)
list(range(t_a0, getStopTime(id, df)+1))

df _car = df[df['vehicle_id'] == id]

filter_df
nearTimes

usefulTime

al

0]

clearData(df_car)
list(filter_df['time'])

= list(set(sequence) & set(nearTimes))
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64 for i in A:
65 if i[1] < a0 and i[0] in usefulTime:

66 al.append(i[1])

68 if len(al) == O:
69 stopa = '0.1'
70 else:

71 stopa = min(al)

73 if stopa == '0.1':
74 stops.append(0)
75 else:

76 stops.append(A[Al.index(stopa)] [0])
77 id_stops.append((id, A[Al.index(stopa)][0]))

9 # It Hbegin

80 last_zero_index = -1

81 Vi = [x[1] for x in V]

82 for index, value in enumerate(V1):
83 if value ==

84 last_zero_index = index

85 begint = V[last_zero_index] [0]

86 begins.append(begint)

58 stopsAndbegins = Guibing(stops, begins)

2 delete = []

o0 for i, j in enumerate(stopsAndbegins):

91 if j[0] ==

92 delete.append (i)

o3 stopsAndbegins = [element for index, element in enumerate(stopsAndbegins) if index not in
deletel]

9+  nStopsAndbegins = normalization(stopsAndbegins)

9 C = dbscan(nStopsAndbegins, 0.025, 1)
97 print(C)

os  lowCar = []

99 lowClass = []

10 midCar = []

01 midClass = []

102 highCar = []

102 highClass = []

104 classNumber = max(C)

s for i in range(classNumber+1):

106 num = C.count (i)

108 if num <= 2:

109 lowClass.append (i)
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elif num ==
midClass.append (i)
else:

highClass.append (i)

for j, i in enumerate(C):

stop = stopsAndbegins[j] [0]
for k in id_stops:
if stop == k[1]:
id = k[0]

if i in lowClass:
lowCar.append(id)

elif i in midClass:
midCar.append(id)

elif i in highClass:
highCar.append(id)

print (lowCar)
print (midCar)

print (highCar)

Q2-carFlow2.py T35 %77

from utils import *
from mpl_toolkits.mplot3d import
file = 'A2'

el
R
=

Axes3D

df = pd.read_csv('C://Users//xxx//Desktop//math//fujian//1//' + file + '.csv')
car_ids = set(list(df['vehicle_id']))

if file == 'Al':

lowCar = [46, 158, 162, 197, 284, 418, 446, 464, 486, 506, 620, 640, 668, 682, 898, 905,
956, 993, 1027, 1037, 1067, 1149]
midCar = [99, 101, 102, 125, 123, 134, 225, 226, 236, 347, 359, 367, 766, 776, 775, 829,

840, 839, 869, 874, 880]

highCar = [539, 546, 550, 552]

elif file == 'A2':

lowCar = [11, 100, 104, 129, 191, 220, 223, 463, 470, 522, 538, 564, 586, 623, 713, 749,

751, 781, 809, 865, 961,
midCar = []
highCar = []
car_ids.remove (472)

elif file == 'A3':

1015, 1057, 1073, 1111, 1121,
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49

50

51

52

lowCar = [63, 64, 154, 156, 190, 325, 328, 388, 435, 447, 482, 565, 578, 603, 662, 701,
702, 762, 765, 805, 903, 919, 982, 1140, 1150]
midCar = [537, 538, 548, 631, 633, 643, 853, 860, 861, 1078, 1093, 1096]
highCar = [287, 289, 293, 295]
elif file == 'A4':
lowCar = [20, 119, 211, 301, 340, 369, 423, 482, 484, 521, 532, 556, 561, 604, 620, 638,
692, 797, 860, 862, 950, 1072, 1097, 1103, 1137, 1162, 1165]
midCar = [679, 582, 591, 970, 971, 983, 1038, 1041, 1046]
highCar = [232, 240, 249, 254, 448, 450, 453, 468]
elif file == 'A5':
lowCar = [84, 87, 113, 123, 175, 266, 428, 429, 449, 452, 478, 603, 601, 708, 758, 785,
796, 848, 908, 942, 955, 974, 972, 998, 1061, 1066, 1096, 1105, 1157, 1167]
midCar = [1118, 1124, 1135]
highCar = []

# 4% ¥ . stopsFfibegins &
def Guibing(stops, begins):
stopsAndbegins = []
for i in range(len(stops)):
stopsAndbegins.append((stops[i], begins[i]))
n = len(stopsAndbegins)
for i in range(n):
for j in range(0, n - i - 1):
if stopsAndbegins[j][0] > stopsAndbegins[j + 1][0]:
stopsAndbegins[j], stopsAndbegins[j + 1] = stopsAndbegins([j + 1],
stopsAndbegins[j]

return stopsAndbegins

# RE
def Clustering(Al, distance=0.025):
Al.sort()
counts = []
for i in A1l:
count = 0
for j in A1l:
if math.fabs(i-j) < distance:

count += 1

counts.append (count)

return counts

def get_aO(id, df):
A = get_a(id, df)
A1 = [x[1] for x in A if x[1] < -0.2 and x[0] < getStopTime(id, df)]
counts = Clustering(Al)
print (A1)

a0_index = counts.index(max(counts))
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61 a0 = A1[a0_index]

63 t = A[A1.index(a0)][0]

64 return a0, t

6o | # FRAFIRZE By 42 AL B 1A 5 B B B (]
«7  stops = []

6s  stopsv = []

© begins = []

70 for id in car_ids:

71 if isStop(id, df) ==

72 V = get_v(id, df)

73 A = get_a(id, df)

74 A1l = [x[1] for x in A]

75 print(id)

76 a0, t_a0 = get_a0(id, df)

77 sequence = list(range(t_al, getStopTime(id, df)+1))

7 # AR A

80 df _car = df [df['vehicle_id'] == id]

81 if id in lowCar:

82 filter_df = Q2_clearData(df_car, 75)

83 elif id in midCar:

84 filter_df = Q2_clearData(df_car, 100)
85 elif id in highCar:

86 filter_df = Q2_clearData(df_car, 125)
87 else:

88 continue

89 nearTimes = list(filter_df['time'])

90 usefulTime = list(set(sequence) & set(nearTimes))

92 al = []

93 for i in A:

94 if i[1] < a0 and i[0] in usefulTime:
05 al.append(i[1])

9%

97 if len(al) ==

98 stopa = '0.1'

99 else:

100 stopa = min(al)

101

102 if stopa == '0.1':

103 stops.append (0)

104 else:

105 stops.append (A[Al.index(stopa)] [0])

107 # %ffibegin
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108 last_zero_index = -1

109 Vi = [x[1] for x in V]

110 for index, value in enumerate(V1):
1 if value ==

112 last_zero_index = index

13 begint = V[last_zero_index] [0]

14 begins.append(begint)

117 stopsAndbegins = Guibing(stops, begins)

s delete = []

1o for i, j in enumerate(stopsAndbegins):

120 if jlo] ==

121 delete.append (i)

122 stopsAndbegins = [element for index, element in enumerate(stopsAndbegins) if index not in
delete]

123 nStopsAndbegins = normalization(stopsAndbegins)

125 C = dbscan(nStopsAndbegins, 0.025, 1)

for data in nStopsAndbegins:
x.append(data[0])
y.append(datal[1])
plt.figure(figsize=(5, 5), dpi=80)
plt.scatter(x, y, c=C, marker='o')
plt.xlabel('stop')
plt.ylabel('begin')

H O OH H OH O H O H OHF OHF OH OH =

plt.show()

set (C)
list(Classes)

139  Classes

140 Classes
141 if -1 in Classes:
142 Classes.remove(-1)
143 begin_classes = []
144 stop_classes = []

145 for i in Classes:

146 this_class_begin = []

147 this_class_stop = []

148 for k, j in enumerate(C):

149 T ==rt

150 this_class_begin.append(stopsAndbegins[k] [1])
151 this_class_stop.append(stopsAndbegins [k] [0])

153 # lfﬁﬁé£fﬁé@é§%Tﬁ%ﬁﬂ
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164

165

166

167

168

169

¥}

this_begin = sum(this_class_begin) / len(this_class_begin)

begin_classes.append(this_begin)

# YR E T A
stop_classes.append(this_class_begin[0] - this_class_stop[0])

# BTN R R
begin_classes.sort ()
T = 9999
for i in range(len(begin_classes)):
if i ==
continue
if begin_classes[i] - begin_classes[i-1] < T:

T = begin_classes[i] - begin_classes[i-1]

T_red = max(stop_classes)

print(stop_classes)

print(T, T_red)

plt.figure(figsize=(8, 6))

plt.hist(stop_classes, bins=13, edgecolor='black') # bins & B35 F 4k By X 7] #
plt.xlabel('Value')

plt.ylabel('Frequency')

plt.title('Histogram of Data')

plt.grid(True)

plt.tight_layout()

H O OH OHF OH OH OH OH OH

plt.show()

Q2-Z AL iR

from utils import *

from mpl_toolkits.mplot3d import Axes3D

# %) J7 {€stopsfibegins & 3
def Guibing(stops, begins):
stopsAndbegins = []
for i in range(len(stops)):
stopsAndbegins.append((stops[i], begins[i]))
n = len(stopsAndbegins)
for i in range(n):
for j in range(0, n - i - 1):
if stopsAndbegins[j][0] > stopsAndbegins[j + 1][0]:
stopsAndbegins[j], stopsAndbegins[j + 1] = stopsAndbegins[j + 1],
stopsAndbegins[j]

return stopsAndbegins
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60

# RX

def Clustering(Al, distance=0.025):

Al.sort()

counts = []

for i in Al:

count =

for j i

0
n Al:

if math.fabs(i-j) < distance:

counts.

count += 1

append (count)

return counts

def get_a0(id,

daf):

A = get_a(id, df)

A1 = [x[1]

for x in A if x[1] < -0.2 and x[0] < getStopTime(id, df)]

counts = Clustering(Al)

a0_index =

counts.index (max(counts))

a0 = A1[a0_index]

t = A[Al.index(a0)][0]

return a0,

end_resultil

end_result2 =

t

(]
(]

for P in np.arange(0.3, 1, 0.025):

resultsl =

results2 =

(]
(]

for i in range(20):

df = pd.read_csv('C://Users//xxx//Desktop//math//fujian//1//A5.csv")

car_ids
car_ids

if 472

= set(list(df['vehicle_id']))
= list(car_ids)

in car_ids:

car_ids.remove (472)

num = i

nt(len(car_ids) * P)

car_ids = random.sample(car_ids, num)
stops = []

stopsv = []

begins = []

for id in car_ids:

if isStop(id, df) == 0:

V = get_v(id, df)

A = get_a(id, df)

A1 = [x[1] for x in A]
a0, t_a0 = get_a0(id, df)

sequence = list(range(t_a0, getStopTime(id, df) + 1))
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# A
66 df _car = df[df['vehicle_id'] == id]
67 filter_df = clearData(df_car)

68 nearTimes = list(filter_df['time'])

69 usefulTime = list(set(sequence) & set(nearTimes))

71 al = []
72 for i in A:
73 if i[1] < a0 and i[0] in usefulTime:

74 al.append(i[1])

76 if len(al) ==
77 stopa = '0.1'
78 else:

79 stopa = min(al)

81 if stopa == '0.1':

82 stops.append(0)

83 else:

84 stops.append(A[A1l.index(stopa)] [0])
85

86 # i Hbegin

87 last_zero_index = -1

88 V1 = [x[1] for x in V]

89 for index, value in enumerate(V1):

90 if value ==

91 last_zero_index = index
92 begint = V[last_zero_index] [0]

93 begins.append (begint)

95 stopsAndbegins = Guibing(stops, begins)

9% delete = []

97 for i, j in enumerate(stopsAndbegins):

98 if j[0] == 0:

99 delete.append(i)

100 stopsAndbegins = [element for index, element in enumerate(stopsAndbegins) if index not
in delete]

101 nStopsAndbegins = normalization(stopsAndbegins)

102

103 C = dbscan(nStopsAndbegins, 0.025, 1)

104

10s # REKH
106 #x=1[
107 #y=101
108 # for data in nStopsAndbegins:

109 # x.append(data[0])
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110

y.append(datal1])
plt.figure(figsize=(5, 5), dpi=80)

plt.xlabel('stop')

#
#
12 # plt.scatter(x, y, c=C, marker='o')
#
# plt.ylabel('begin')

#

plt.show()

17 Classes = set(C)
118 Classes = list(Classes)

119 if -1 in Classes:

120 Classes.remove(-1)
121 begin_classes = []
122 stop_classes = []

123 for i in Classes:

124 this_class_begin = []

125 this_class_stop = []

126 for k, j in enumerate(C):

127 if j == 1i:

128 this_class_begin.append(stopsAndbegins[k] [1])
129 this_class_stop.append (stopsAndbegins [k] [0])

131 # MR EY AT R
132 this_begin = sum(this_class_begin) / len(this_class_begin)

133 begin_classes.append(this_begin)

135 # YRl W AT R
136 stop_classes.append(this_class_begin[0] - this_class_stop[0])

138 # BAIGIT R

139 begin_classes.sort()

140 T = 9999

141 for i in range(len(begin_classes)):

142 if i ==

143 continue

144 if begin_classes[i] - begin_classes[i - 1] < T:
145 T = begin_classes[i] - begin_classes[i - 1]

147 T_red = max(stop_classes)

148 resultsl.append(T)

149 results2.append(T_red)

150 end_resultl.append(sum(resultsl) / len(resultsl))
151 end_result2.append(sum(results2) / len(results2))

153 for i in end_resultl:

154 print (i)

156 for i in end_result2:

39



)

print (i)
Q2-E M iRZE py

from utils import *

df = pd.read_csv('C://Users\xxx\Desktop\math\data\Q2-xy\A5.csv')
car_ids = set(list(df['vehicle_id']))

# %) ¥ {€stopsfibegins & 3
def Guibing(stops, begins):
stopsAndbegins = []
for i in range(len(stops)):
stopsAndbegins.append((stops[i], begins[i]))
n = len(stopsAndbegins)
for i in range(n):
for j in range(0, n - i - 1):
if stopsAndbegins[j][0] > stopsAndbegins[j + 1][0]:
stopsAndbegins[j], stopsAndbegins[j + 1] = stopsAndbegins[j + 1],
stopsAndbegins[j]

return stopsAndbegins

'
def Clustering(Al, distance=0.025):
Al.sort()
counts = []
for i in A1l:
count = 0
for j in A1l:
if math.fabs(i-j) < distance:

count += 1

counts.append (count)

return counts

def get_a0(id, df):
A = get_a(id, df)
A1 = [x[1] for x in A if x[1] < -0.2 and x[0] < getStopTime(id, df)]
counts = Clustering(Al)
a0_index = counts.index(max(counts))

a0 = A1[a0_index]

t = A[Al.index(a0)][0]

return a0, t
# R B 5 LB 3
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48

49

50

51

54

55

56

84

85

86

88

89

stops

stopsv
begins
for id

if

stopsA
delete
for i,

if

stopsA

=[]

=

=]

in car_ids:

isStop(id, df) == 0:

V = get_v(id, df)

A = get_a(id, df)

A1 = [x[1] for x in Al
a0, t_a0 = get_a0(id, df)

sequence = list(range(t_a0, getStopTime(id, df)+1))

# A B[]

df _car = df [df['vehicle_id'] == id]

filter_df = clearData(df_car)

nearTimes = list(filter_df['time'])

usefulTime = list(set(sequence) & set(nearTimes))

al = []

for i in A:

if i[1] < a0 and i[0] in usefulTime:

al.append(i[1])

if len(al) ==
stopa = '0.1'
else:

stopa = min(al)

if stopa == '0.1':
stops.append(0)

else:

stops.append(A[A1l.index(stopa)] [0])

# 3t Hbegin
last_zero_index = -1

V1l = [x[1] for x in V]

for index, value in enumerate(V1):

if value ==
last_zero_index = index
begint = V[last_zero_index] [0]

begins.append (begint)

ndbegins = Guibing(stops, begins)
=0

j in enumerate(stopsAndbegins):
jlo] == o:

delete.append(i)

ndbegins = [element for index, element in enumerate(stopsAndbegins) if index not in
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90

91

92

94

95

96

118

119

120

121

delete]

nStopsAndbegins = normalization(stopsAndbegins)

C = dbscan(nStopsAndbegins, 0.025, 2)

print (C)

H O OH OHF OH OH OH OH OH OH OH O

R %K A
X

y

=[]
=[]

for data in nStopsAndbegins:

x.append(data[0])
y.append (data[1])

plt.figure(figsize=(5, 5), dpi=80)

plt.scatter(x, y, c=C, marker='o')

plt.xlabel('stop')

plt.ylabel('begin')

plt.show()

Classes = set(C)

Classes = list(Classes)

if -1 in Classes:

Classes.remove(-1)

begin_classes = []

stop_classes = []

for i in Classes:

this_class_begin = []
this_class_stop = []
for k, j in enumerate(C):
if § == i:
this_class_begin.append(stopsAndbegins [k] [1])
this_class_stop.append (stopsAndbegins [k] [0])

# YRR H 2 A
this_begin = sum(this_class_begin) / len(this_class_begin)

begin_classes.append(this_begin)

# YRl W AT R
stop_classes.append(this_class_begin[0] - this_class_stop[0])

# BT R H
begin_classes.sort()

T = 9999

for i in range(len(begin_classes)):

if i ==
continue
if begin_classes[i] - begin_classes[i-1] < T:

T = begin_classes[i] - begin_classes[i-1]
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137 T_red = max(stop_classes)

139 print (T, T_red)
140 plt.figure(figsize=(8, 6))
141 plt.hist(stop_classes, bins=13, edgecolor='black') # binsH #J5 & 4 ik o X |8 4t
142 plt.xlabel('Value')
plt.ylabel('Frequency')
plt.title('Histogram of Data')
plt.grid(True)

plt.tight_layout()

=
S
H O OH H OH OH OH OH O

plt.show()

Q2- 1= 377341 F e py

|  import pandas as pd

S}

import numpy as np

4 | # B Excel X fFvv

s | file_path = 'C://Users\xxx\Desktop\math\data\Q4-xy\D.csv' # i 41} HExcel L 1%
¢ df = pd.read_csv(file_path)

7 car_ids = set(list(df['vehicle_id']))

o % BEE—

10 for index, row in df.iterrows():

# X EHRATHELE

# e, B FE—F KT IN2

if df.at[index, 'x'] not in [-18.21, 8.55, 18.65, 18.46, -0.09, 0.24, 25.95, -25.62,
-19.22, 1.13, -18.72, -8.4, 18.84, 9.44, -0.98, -9.29, -6.11, -1.88, 26.33, 6.26,
-33.02, -26.63, -7.5, -34.03, 33.81, -2.77, 33.43, 26.14, 7.65, 2.03, 3.08, -41.44,
-2.93, 41.3, -26.13, 40.92, 2.92, 6.76, -40.43, -6.61, 48.79, -3.66, -5.22, 33.62,
-47.84, 48.41, 5.37, -4.56, -48.85, 56.28, 5.87, -55.24, 55.9, 3.81, -56.25, 63.39,
-56.72, 63.77, -62.65, -33.53, 4.97, -5.45, 4.71, -2.04, 71.25, 17.46, -77.46, 41.11,
-70.06, 32.44, 54.9, 62.39, 17.84, 32.82, 40.3, -63.66, 3.18, -18.23, 2.19, -4.32, 5.6,
4.08, 24.95, 47.41, -9.4, 69.87, 77.36, 84.85, -71.07, -78.47, -6.35, -4.82, -25.64,
-84.87, -0.96, -92.28, -1.86, -2.75, -3.65, -5.43, 78.36, 1.01, -3.93, 25.33, 47.79,
55.28, 62.77, -33.04, -18.32, 6.5, 17.82, 25.31, 32.8]:

S}

14 df.at[index, 'x'] = row['x'] * (1 + np.random.normal(0, 0.0025))
15 df .at[index, 'y'] = row['y'] * (1 + np.random.normal(0, 0.0025))
16 else:

17 pass

19 # KA B B 3E S B R Excel X

20 df.to_csv(file_path, index=False)

Q2-Zi G ZR py ALHE A Hidls
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44

45

from utils import *

from mpl_toolkits.mplot3d import Axes3D

# %I Jr {€stopsfibegins & 3
def Guibing(stops, begins):
stopsAndbegins = []
for i in range(len(stops)):
stopsAndbegins.append((stops[i], begins[i]))
n = len(stopsAndbegins)
for i in range(n):
for j in range(0, n - i - 1):
if stopsAndbegins[j][0] > stopsAndbegins[j + 1][0]:
stopsAndbegins[j], stopsAndbegins[j + 1] = stopsAndbegins([j + 1],
stopsAndbegins[j]
return stopsAndbegins
# RE
def Clustering(Al, distance=0.025):
Al.sort()
counts = []
for i in Al:
count = 0
for j in Al:
if math.fabs(i-j) < distance:

count += 1

counts.append(count)

return counts

def get_a0(id, df):
A = get_a(id, df)
A1 = [x[1] for x in A if x[1] < -0.2 and x[0] < getStopTime(id, df)]
counts = Clustering(Al)
a0_index = counts.index(max(counts))

a0 = A1[a0_index]

t = A[A1.index(a0)] [0]

return a0, t

[
[
for P in np.arange(0.3, 1, 0.025):

end_resultil

end_result?2

resultsl = []
results2 = []
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for item in range(20):
file = 'A4'
df = pd.read_csv('C://Users//xxx//Desktop//math//data//Q2-xy//' + file + '.csv')

car_ids = set(list(df['vehicle_id']))
car_ids = list(car_ids)
num = int(len(car_ids) * P)
car_ids = random.sample(car_ids, num)
if file == 'Al':
lowCar = [46, 158, 162, 197, 284, 418, 446, 464, 486, 506, 620, 640, 668, 682, 898,
905, 956, 993, 1027,
1037, 1067, 1149]
midCar = [99, 101, 102, 125, 123, 134, 225, 226, 236, 347, 359, 367, 766, 776, 775,
829, 840, 839, 869, 874,

880]
highCar = [5639, 546, 550, 552]
elif file == 'A2':

lowCar = [11, 100, 104, 129, 191, 220, 223, 463, 470, 522, 538, 564, 586, 623, 713,
749, 751, 781, 809, 865,
961, 1015, 1057, 1073, 1111, 1121, 1144]
midCar = []
highCar = []
if 472 in car_ids:
car_ids.remove (472)
elif file == 'A3':
lowCar = [53, 64, 154, 156, 190, 325, 328, 388, 435, 447, 482, 565, 578, 603, 662,
701, 702, 762, 765, 805,
903,
919, 982, 1140, 1150]
midCar = [537, 538, 548, 631, 633, 643, 853, 860, 861, 1078, 1093, 1096]
highCar = [287, 289, 293, 295]
elif file == 'A4':
lowCar = [20, 119, 211, 301, 340, 369, 423, 482, 484, 521, 532, 556, 561, 604, 620,
638, 692, 797, 860, 862,
950, 1072, 1097, 1103, 1137, 1162, 1165]
midCar = [579, 582, 591, 970, 971, 983, 1038, 1041, 1046]
highCar = [232, 240, 249, 254, 448, 450, 453, 468]
elif file == 'AB':
lowCar = [84, 87, 113, 123, 175, 266, 428, 429, 449, 452, 478, 603, 601, 708, 758,
785, 796, 848, 908, 942,
955,
974, 972, 998, 1061, 1066, 1096, 1105, 1157, 1167]
midCar = [1118, 1124, 1135]
highCar = []

# AR E LB 5 3

stops = []
stopsv = []
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87 begins = []

88 for id in car_ids:

89 if isStop(id, df) == O:

90 V = get_v(id, df)

91 A = get_a(id, df)

92 A1 = [x[1] for x in A]

93 a0, t_a0 = get_a0(id, df)

94 sequence = list(range(t_a0, getStopTime(id, df) + 1))

% # [

97 df _car = df[df['vehicle_id'] == id]

98 if id in lowCar:

99 filter_df = Q2_clearData(df_car, 75)
100 elif id in midCar:

101 filter_df = Q2_clearData(df_car, 100)
102 elif id in highCar:

103 filter_df = Q2_clearData(df_car, 125)
104 else:

105 continue

106 nearTimes = list(filter_df['time'])

107 usefulTime = list(set(sequence) & set(nearTimes))
108

109 al = []

110 for i in A:

11 if i[1] < a0 and i[0] in usefulTime:

12 al.append(i[1])

114 if len(al) ==
115 stopa = '0.1'
116 else:

17 stopa = min(al)

19 if stopa == '0.1':
120 stops.append(0)
121 else:

122 stops.append (A[Al.index(stopa)] [0])

124 # it Hbegin
125 last_zero_index = -1

126 V1 = [x[1] for x in V]

127 for index, value in enumerate(V1):
128 if value ==
129 last_zero_index = index

130 begint = V[last_zero_index] [0]
131 begins.append (begint)

133 stopsAndbegins = Guibing(stops, begins)
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134 delete = []

135 for i, j in enumerate(stopsAndbegins):

136 if j[o] ==

137 delete.append (i)

138 stopsAndbegins = [element for index, element in enumerate(stopsAndbegins) if index not
in delete]

139 nStopsAndbegins = normalization(stopsAndbegins)

141 C = dbscan(nStopsAndbegins, 0.025, 1)

143 Classes = set(C)

144 Classes = list(Classes)
145 if -1 in Classes:

146 Classes.remove(-1)
147 begin_classes = []

148 stop_classes = []

149 for i in Classes:

150 this_class_begin = []

151 this_class_stop = []

152 for k, j in enumerate(C):

153 if j == 1i:

154 this_class_begin.append(stopsAndbegins [k] [1])

155 this_class_stop.append(stopsAndbegins[k] [0])

156

158 this_begin = sum(this_class_begin) / len(this_class_begin)
159 begin_classes.append(this_begin)

160

161 # YR ER AT M

162 stop_classes.append(this_class_begin[0] - this_class_stop[0])
163

164 # BNTRT R

165 begin_classes.sort()

166 T = 9999

167 for i in range(len(begin_classes)):

168 if i ==

169 continue

170 if begin_classes[i] - begin_classes[i - 1] < T:

171 T = begin_classes[i] - begin_classes[i - 1]
173 T_red = max(stop_classes)
174 resultsl.append(T)

175 results2.append(T_red)

177 end_resultl.append(sum(resultsl) / len(resultsl))
178 end_result2.append(sum(results2) / len(results2))
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180

181

for i in end_resultl:

print (i)

for i in end_result2:

print (i)

Q2-ZE &% D2.py Ab3E B i

from utils import *

from mpl_toolkits.mplot3d import Axes3D

# %) J7 i€ stopsfibegins & F
def Guibing(stops, begins):
stopsAndbegins = []
for i in range(len(stops)):
stopsAndbegins.append((stops[i], begins[i]))
n = len(stopsAndbegins)
for i in range(n):
for j in range(0, n - i - 1):
if stopsAndbegins[j][0] > stopsAndbegins[j + 1][0]:
stopsAndbegins[j], stopsAndbegins[j + 1] = stopsAndbegins([j + 1],
stopsAndbegins[j]

return stopsAndbegins

# Rk
def Clustering(Al, distance=0.025):
Al.sort()
counts = []
for i in A1l:
count = 0
for j in A1l:
if math.fabs(i-j) < distance:

count += 1

counts.append(count)

return counts

def get_a0(id, df):
A = get_a(id, 4f)
A1 = [x[1] for x in A if x[1] < -0.2 and x[0] < getStopTime(id, df)]
counts = Clustering(Al)
a0_index = counts.index(max(counts))

a0 = A1[a0_index]

t = A[Al.index(a0)][0]
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40

41

42

46

47

48

49

50

51

64

65

66

return a0, t

resultsl = []

results2 = []

for item in range(20):
file = 'B3'

df = pd.read_csv('C://Users//xxx//Desktop//math//data//Q2-xy//' + file + '.csv')

car_ids = set(list(df['vehicle_id']))

car_ids = list(car_ids)

num = int(len(car_ids) * 0.575)

car_ids = random.sample(car_ids, num)

# if file == 'Bl':

# lowCar = [16, 20, 45, 93, 139, 170, 330, 554, 657, 759, 847, 1015, 1051, 1068, 1118]

# midCar = [238, 245, 246, 717, 721, 731]

# highCar = []

# elif file == 'B2':

# lowCar = [54, 122, 168, 204, 344, 376, 385, 434, 436, 468, 549, 774, 811, 812, 851,

887, 928, 972, 1014, 1050,

# 1063, 1147]

# midCar = [72, 85, 93, 501, 499, 505]

# highCar = [283, 291, 297, 307]

# if 472 in car_ids:

# car_ids.remove (472)

# elif file == 'B3':

# lowCar = [230, 235, 718, 839, 881]

# midCar = []

# highCar = []

# elif file == 'B4':

# lowCar = [138, 299, 337, 374, 404, 459, 496, 520, 677, 689, 744, 779, 819, 851, 882,
951, 1040, 1098, 1130,

# 1135]

# midCar = []

# highCar = []

# elif file == 'B5':

# lowCar = [65, 108, 140, 195, 273, 311, 390, 455, 461, 589, 664, 697, 707, 727, 751,
797, 824, 907, 916, 942,

# 947, 981, 994, 1073, 1153, 1154]

# midCar = []

# highCar = []

# AR B AL B 5 3 B R

stops = []
stopsv = []
begins = []

for id in car_ids:
if isStop(id, df) == 0:
V = get_v(id, df)
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83 A = get_a(id, df)

84 A1 = [x[1] for x in A]

85 a0, t_a0 = get_a0(id, df)

86 sequence = list(range(t_a0, getStopTime(id, df) + 1))
8 # A A A

89 df_car = df[df['vehicle_id'] == id]

90 # if id in lowCar:

91 # filter_df = Q2_clearData(df_car, 75)

92 # elif id in midCar:

93 # filter_df = Q2_clearData(df_car, 100)
94 # elif id in highCar:

95 # filter_df = Q2_clearData(df_car, 125)
96 # else:

97 # continue

98 filter_df = Q2_clearData(df_car, 100)

99 nearTimes = list(filter_df['time'])

100 usefulTime = list(set(sequence) & set(nearTimes))

102 al = []

103 for i in A:

104 if i[1] < a0 and i[0] in usefulTime:
105 al.append(i[1])

106

107 if len(al) == 0:

108 stopa = '0.1'

109 else:

110 stopa = min(al)

112 if stopa == '0.1':
13 stops.append(0)

114 else:

s stops.append(A[Al.index(stopa)] [0])
116

17 # 3 Zbegin

18 last_zero_index = -1

119 Vi = [x[1] for x in V]

120 for index, value in enumerate(V1):

121 if value ==

122 last_zero_index = index
123 begint = V[last_zero_index] [0]
124 begins.append(begint)

126 stopsAndbegins = Guibing(stops, begins)

127 delete = []
128 for i, j in enumerate(stopsAndbegins):
129 if j[o] == 0:
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delete.append (i)

stopsAndbegins = [element for index, element in enumerate(stopsAndbegins) if index not in

delete]

nStopsAndbegins = normalization(stopsAndbegins)

C = dbscan(nStopsAndbegins, 0.025, 1)

Classes = set(C)
Classes = list(Classes)
if -1 in Classes:
Classes.remove(-1)
begin_classes = []
stop_classes = []
for i in Classes:
this_class_begin = []
this_class_stop = []
for k, j in enumerate(C):
if § == i:
this_class_begin.append(stopsAndbegins[k] [1])
this_class_stop.append(stopsAndbegins [k] [0])

# Y ERE 2T A
this_begin = sum(this_class_begin) / len(this_class_begin)

begin_classes.append(this_begin)

# 4R H AT R

stop_classes.append(this_class_begin[0] - this_class_stop[0])

# BN RH
begin_classes.sort()
T = 9999
for i in range(len(begin_classes)):
if i ==
continue
if begin_classes[i] - begin_classes[i - 1] < T:

T = begin_classes[i] - begin_classes[i - 1]

T_red = max(stop_classes)
resultsl.append(T)
results2.append(T_red)

print (sum(resultsl) / len(resultsl))
print (sum(results2) / len(results2))

1.3 Fl = JRAH
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44

45

import matplotlib.pyplot as plt

from utils import *

from mpl_toolkits.mplot3d import Axes3D

# %I ¥ {€stopsfibegins &3
def Guibing(stops, begins):

stopsAndbegins = []

for i in range(len(stops)):

stopsAndbegins.append((stops[i], begins[i]))

n = len(stopsAndbegins)

for i in range(n):

for j in range(0, n - i - 1):

if stopsAndbegins[j][0] > stopsAndbegins[j + 1][0]:

stopsAndbegins[j], stopsAndbegins[j + 1]
stopsAndbegins[j]

return stopsAndbegins

# X

def Clustering(Al, distance=0.025):
Al.sort()

counts = []

for i in Al:

count = 0

for j in A1l:

if math.fabs(i-j) < distance:

count += 1

counts. append (count)

return counts

def get_a0(id, df):
A = get_a(id, df)
A1 = [x[1] for x in A if x[1] < -0.2 and x[0] < getStopTime(id, df)]

counts = Clustering(Al)

a0_index = counts.index(max(counts))

a0 = A1[a0_index]

t = A[A1.index(a0)][0]

return a0, t

resultsl

results?2

for item

0]
(]

in range(1):
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46

47

48

49

50

51

53

54

55

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

file = 'C6'

df = pd.read_csv('C://Users//xxx//Desktop//math//data//Q3-xy//' + file + '.csv')

car_ids = set(list(df['vehicle_id']))

car_ids = list(car_ids)

num = int(len(car_ids) * 1)

car_ids = random.sample(car_ids, num)

# if file == 'Al1':

# lowCar = [46, 158, 162, 197, 284, 418, 446, 464, 486, 506, 620, 640, 668, 682, 898,
905, 956, 993, 1027,

# 1037, 1067, 1149]

# midCar = [99, 101, 102, 125, 123, 134, 225, 226, 236, 347, 359, 367, 766, 776, 775,
829, 840, 839, 869, 874,

# 880]

# highCar = [639, 546, 550, 552]

# elif file == 'A2':

# lowCar = [11, 100, 104, 129, 191, 220, 223, 463, 470, 522, 538, 564, 586, 623, 713,

749, 751, 781, 809, 865,
# 961, 1015, 1057, 1073, 1111, 1121, 1144]
# midCar = []
# highCar = []
# if 472 in car_ids:
# car_ids.remove (472)
# elif file == 'A3':
# lowCar = [63, 64, 154, 156, 190, 325, 328, 388, 435, 447, 482, 565, 578, 603, 662,
701, 702, 762, 765, 805,

# 903,

# 919, 982, 1140, 1150]

# midCar = [537, 538, 548, 631, 633, 643, 853, 860, 861, 1078, 1093, 1096]

# highCar = [287, 289, 293, 295]

# elif file == 'A4':

# lowCar = [20, 119, 211, 301, 340, 369, 423, 482, 484, 521, 532, 556, 561, 604, 620,
638, 692, 797, 860, 862,

# 950, 1072, 1097, 1103, 1137, 1162, 1165]

# midCar = [579, 582, 591, 970, 971, 983, 1038, 1041, 1046]

# highCar = [232, 240, 249, 254, 448, 450, 453, 468]

# elif file == 'A5':

# lowCar = [84, 87, 113, 123, 175, 266, 428, 429, 449, 452, 478, 603, 601, 708, 758,

785, 796, 848, 908, 942,

955,

974, 972, 998, 1061, 1066, 1096, 1105, 1157, 1167]
midCar = [1118, 1124, 1135]
highCar = []

e A

stops = []
stopsv = []
begins = []
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87 for id in car_ids:

88 if isStop(id, df) ==

89 V = get_v(id, df)

90 A = get_a(id, df)

91 A1 = [x[1] for x in A]

) a0, t_a0 = get_a0(id, df)

93 sequence = list(range(t_a0, getStopTime(id, df) + 1))
94

95 # A R E

96 df _car = df[df['vehicle_id'] == id]

97 # if id in lowCar:

08 # filter_df = Q2_clearData(df_car, 75)
99 # elif id in midCar:

100 # filter_df = Q2_clearData(df_car, 100)

101 # elif id in highCar:

102 # filter_df = Q2_clearData(df_car, 125)
103 # else:

104 # continue

105 filter_df = Q2_clearData(df_car, 100)

106 nearTimes = list(filter_df['time'])

107 usefulTime = list(set(sequence) & set(nearTimes))
108

109 al = []

110 for i in A:

111 if i[1] < a0 and i[0] in usefulTime:

12 al.append(i[1])
13

114 if len(al) ==

115 stopa = '0.1'

116 else:

17 stopa = min(al)

119 if stopa == '0.1':
120 stops.append(0)
121 else:

122 stops.append (A[Al.index(stopa)] [0])

124 # i‘]’ﬁbegin

125 last_zero_index = -1

126 Vi = [x[1] for x in V]

127 for index, value in enumerate(V1):
128 if value ==

129 last_zero_index = index

130 begint = V[last_zero_index] [0]
131 begins.append (begint)

133 stopsAndbegins = Guibing(stops, begins)
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134 delete = []

135 for i, j in enumerate(stopsAndbegins):

136 if j[o] == 0:

137 delete.append (i)

138 stopsAndbegins = [element for index, element in enumerate(stopsAndbegins) if index not in
delete]

139 nStopsAndbegins = normalization(stopsAndbegins)

140

141 C = dbscan(nStopsAndbegins, 0.01, 1)
142

143 #x =[]

144 #y =11

145 # for data in nStopsAndbegins:

146 # x.append(data[0])

147 # y.append(datal1])

148 # plt.figure(figsize=(5, 5), dpi=80)
149 # plt.scatter(x, y, c=C, marker='o"')
150 # plt.xlabel('stop')

151 # plt.ylabel('begin')

152 # plt.show()

153

154 Classes = set(C)

155 Classes = list(Classes)

156 if -1 in Classes:

157 Classes.remove(-1)

158 begin_classes = []

159 stop_classes = []

160 for i in Classes:

161 this_class_begin = []

162 this_class_stop = []

163 for k, j in enumerate(C):

164 if j == 1i:

165 this_class_begin.append(stopsAndbegins[k] [1])

166 this_class_stop.append(stopsAndbegins[k] [0])

o7

168 # YR ER A2 A

169 this_begin = sum(this_class_begin) / len(this_class_begin)

170 begin_classes.append(this_begin)

172 R S AW AW
173 stop_classes.append(this_class_begin[0] - this_class_stop[0])

175 # éﬂ}%}iﬂ

176 begin_classes.sort()

177 T = 9999

178 for i in range(len(begin_classes)):
179 if i ==
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180 continue

181 if begin_classes[i] - begin_classes[i - 1] < T:

182 T = begin_classes[i] - begin_classes[i - 1]

183

184

185 T_red = max(stop_classes)

186 trueBegins = [x[1] for x in stopsAndbegins]

187 begins_Q3 = []

188 for i in range(max(C)+1):

189 indices = [index for index, value in enumerate(C) if value == i]
190 elements = [trueBegins[i] for i in indices]

191 begins_Q3.append(sum(elements) / len(elements))

192

193 begins_Q3.sort()

194 begins_Q3.reverse()

195 T_tatal = [begins_Q3[i] - begins_Q3[i+1] for i in range(len(begins_Q3)-1)]

196 T_tatal.reverse()

198 # B JAH

199 for i, T in enumerate(T_tatal):
200 if 150 < T < 225:

201 T_tatall[i] = T/2

202 elif 250 < T < 315:

203 T_tatall[i] = T/3

204 elif 375 < T < 415:

205 T_tatall[i] = T/4

206 elif 600 < T <650:

207 T_tatall[i] = T /6

208 elif T > 680:

209 T_tatalli] = T/7

210

211

212 begins_Q3.reverse()

213 stop_classes.pop(0)

214 time_red_green = []

215

216 for i in range(len(T_tatal)):
217 time = begins_Q3[i]

218 red = stop_classes[i]

219 green = T_tatal[i] - red
220 time_red_green.append((time, red))

m X = [x[0] for x in time_red_green]

223 G=10

224 for i in range(len(X)):

225 G.append(T_tatal[i] - stop_classes[i])
226 plt.figure(figsize=(5, 5), dpi=80)
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228

229

230

¥}

plt.plot(X, stop_classes, marker='o', c='red')
plt.plot(X, T_tatal, marker='o', c='blue')

plt.show()

# X = [x[0] for x in time_red_green]

#G =[]

# for i in range(len(X)):

# G.append(T_tatal[i] - stop_classes[i])

# plt.figure(figsize=(5, 5), dpi=80)

# plt.plot(X, stop_classes, marker='o', c='red')
# plt.plot(X, G, marker='o', c='green')

# plt.show()

for i in begins:

print (i)

1.4 LS

import pandas as pd
import matplotlib.pyplot as plt

from utils import x*

df = pd.read_csv('C://Users//xxx//Desktop//math//fujian//4//D.csv"')
car_ids = set(list(df['vehicle_id']))

car_ids = list(car_ids)

def inCross(x, y):
if xxx + y*xy <= 100**2:
return True

return False

car_ids_road = car_ids.copy()

i=0

for id in car_ids:
stop_x, stop_y = Q4getStopPoint(id, df)
if inCross(stop_x, stop_y):

car_ids_road.remove(id)
beginPoints = [(48.27, 496.27), (-496.22, 71.29), (-48.27, -496.27),
X=1
Y =[]

for id in car_ids:

if Q4getBeginPoint(id, df) [0] == beginPoints[0] [0]:
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40

41

X1
Y1

plt.
plt.
plt.
plt.
plt.

# £
#
#

imp

imp

df

car

X1
Y1

for

X
Y

beg
bg0
bgl

plt.
plt.
plt.
plt.

plt

X.append (Q4getStopPoint (id, df)[0])
Y.append (Q4getStopPoint (id, df)[1])

af['x']
df[lyl]
figure(figsize=(6, 6), dpi=80)

scatter(X1, Y1, marker='o', c='lightgray')

scatter(X, Y, marker='o', c='purple')

show ()

or id in car_ids_road:

if Q4getBeginPoint(id, df)[0] == beginPoints[3][0] and Q4getStopPoint(id, df)[1] > 200:

print (id)

Q4-JIrH Z 4 55 py

ort pandas as pd

ort matplotlib.pyplot as plt

= pd.read_csv('C://Users//xxx//Desktop//math//fujian//4//D.csv"')
_ids = set(list(df['vehicle_id']))

[

[
= [
= [

id in car_ids:

df _filtered = df[df['vehicle_id'] == id]
X.append(df_filtered.iloc[0]['x'])
Y.append(df_filtered.iloc[0]['y'])
X1.append(df_filtered.iloc[-1]1['x'])
Y1.append(df_filtered.iloc[-1]1['y'])

df['x']
df[vyl]

inPoints = [(48.27, 496.27), (-496.22, 71.29), (-48.27, -496.27),

[x[0] for x in beginPoints]

[x[1] for x in beginPoints]

figure(figsize=(6, 6), dpi=80)
scatter(X, Y, marker='o', c='lightblue')
scatter(X1, Y1, marker='o', c='purple')
scatter(bg0, bgl, marker='o', c='red')
.show ()
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from utils import *

# 4% ¥ . stopsfibegins &
def Guibing(stops, begins):
stopsAndbegins = []

for i in range(len(stops)):

stopsAndbegins.append((stops[i], begins[i]))

n = len(stopsAndbegins)
for i in range(n):

for j in range(0, n - i - 1):

if stopsAndbegins[j][0] > stopsAndbegins[j + 1][0]:
stopsAndbegins[j], stopsAndbegins[j + 1]

stopsAndbegins[j]

return stopsAndbegins

* RA
def Clustering(Al, distance=0.025):
Al.sort()
counts = []
for i in A1l:
count = 0
for j in A1l:
if math.fabs(i-j) < distance:

count += 1

counts.append (count)

return counts

def get_aO(id, df):
A = get_a(id, df)

A1 = [x[1] for x in A if x[1] < -0.2 and x[0] < getStopTime(id, df)]

counts = Clustering(Al)
a0_index = counts.index(max(counts))

a0 = A1[a0_index]

t = A[Al.index(a0)][0]

return a0, t

(]
(]

resultsl

results2
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43 for item in range(1):

44 file = 'D'

45 df = pd.read_csv('C://Users//xxx//Desktop//math//data//Q4-xy//' + file + '.csv')

46 dfcar = pd.read_csv('C://Users\xxx\Desktop\math\data\Q4-Z4f4 % .csv')

47 car_ids = set(list(dfcar['12']))

48 car_ids = list(car_ids)

49 num = int(len(car_ids) * 1)

50 car_ids = random.sample(car_ids, num)

51 # if file == 'Al':

52 # lowCar = [46, 158, 162, 197, 284, 418, 446, 464, 486, 506, 620, 640, 668, 682, 898,
905, 956, 993, 1027,

53 # 1037, 1067, 1149]

54 # midCar = [99, 101, 102, 125, 123, 134, 225, 226, 236, 347, 359, 367, 766, 776, 775,

829, 840, 839, 869, 874,

55 # 880]

56 # highCar = [639, 546, 550, 552]

57 # elif file == 'A2':

58 # lowCar = [11, 100, 104, 129, 191, 220, 223, 463, 470, 522, 538, 564, 586, 623, 713,
749, 751, 781, 809, 865,

59 # 961, 1015, 1057, 1073, 1111, 1121, 1144]

60 # midCar = []

61 # highCar = []

62 # if 472 in car_ids:

63 # car_ids.remove (472)

64 # elif file == 'A3':

65 # lowCar = [63, 64, 154, 156, 190, 325, 328, 388, 435, 447, 482, 565, 578, 603, 662,
701, 702, 762, 765, 805,

66 # 903,

67 # 919, 982, 1140, 1150]

68 # midCar = [537, 538, 548, 631, 633, 643, 853, 860, 861, 1078, 1093, 1096]

69 # highCar = [287, 289, 293, 295]

70 # elif file == 'Ad':

71 # lowCar = [20, 119, 211, 301, 340, 369, 423, 482, 484, 521, 532, 556, 561, 604, 620,

638, 692, 797, 860, 862,

72 # 950, 1072, 1097, 1103, 1137, 1162, 1165]

73 # midCar = [5679, 582, 591, 970, 971, 983, 1038, 1041, 1046]

74 # highCar = [232, 240, 249, 254, 448, 450, 453, 468]

75 # elif file == 'AB':

76 # lowCar = [84, 87, 113, 123, 175, 266, 428, 429, 449, 452, 478, 603, 601, 708, 758,
785, 796, 848, 908, 942,

77 # 955,

78 # 974, 972, 998, 1061, 1066, 1096, 1105, 1157, 1167]

79 # midCar = [1118, 1124, 1135]

80 # highCar = []

8 # REBAFHEILEES B3 H

83 stops = []
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88

89

90

91

92

119

120

129

stopsv = []
begins = []
for id in car_ids:
if isStop(id, df) == 0:

V = get_v(id, df)

A = get_a(id, df)

A1 = [x[1] for x in A]
get_a0(id, df)

a0, t_a0

sequence = list(range(t_a0, getStopTime(id, df) + 1))

# A2

df _car = df[df['vehicle_id'] == id]

# if id in lowCar:

# filter_df = Q2_clearData(df_car, 75)
# elif id in midCar:

# filter_df = Q2_clearData(df_car, 100)
# elif id in highCar:

# filter_df = Q2_clearData(df_car, 125)
# else:

# continue

filter_df = Q2_clearData(df_car, 100)

nearTimes = list(filter_df['time'])

usefulTime = list(set(sequence) & set(nearTimes))

al = []
for i in A:
if i[1] < a0 and i[0] in usefulTime:

al.append(i[1])

if len(al) ==
stopa = '0.1'
else:

stopa = min(al)

if stopa == '0.1':
stops.append (0)
else:

stops.append(A[Al.index(stopa)] [0])

# it Hbegin
last_zero_index = -1
Vi = [x[1] for x in V]
for index, value in enumerate(V1):
if value ==
last_zero_index = index
begint = V[last_zero_index] [0]

begins.append(begint)
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132 stopsAndbegins = Guibing(stops, begins)

133 delete = []
134 for i, j in enumerate(stopsAndbegins):
135 if j[0] == O:

136 delete.append (i)
137 stopsAndbegins = [element for index, element in enumerate(stopsAndbegins) if index not in
delete]

138 nStopsAndbegins = normalization(stopsAndbegins)

140 C = dbscan(nStopsAndbegins, 0.025, 2)
141

142 X = []

143 y=10

144 for data in nStopsAndbegins:

145 x.append(data[0])

146 y.append(datal1])

147 plt.figure(figsize=(5, 5), dpi=80)
148 plt.scatter(x, y, c=C, marker='o')
149 plt.xlabel('stop')

150 plt.ylabel('begin')

151 plt.show()

15

153 Classes = set(C)

154 Classes = list(Classes)

155 if -1 in Classes:

156 Classes.remove(-1)

157 begin_classes = []

158 stop_classes = []

159 for i in Classes:

160 this_class_begin = []
161 this_class_stop = []

162 for k, j in enumerate(C):

163 if j == i:
164 this_class_begin.append(stopsAndbegins[k] [1])
165 this_class_stop.append (stopsAndbegins [k] [0])

166
168 this_begin = sum(this_class_begin) / len(this_class_begin)

169 begin_classes.append(this_begin)

171 # LRl E M N R
172 stop_classes.append(this_class_begin[0] - this_class_stop[0])

174 # 20 A #
175 begin_classes.sort()
176 T = 9999
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182

184

185

186

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

205

206

207

208

209

for i in range(len(begin_classes)):
if i ==
continue
if begin_classes[i] - begin_classes[i - 1] < T:

T = begin_classes[i] - begin_classes[i - 1]

T_red = max(stop_classes)

print (T, T_red)

resultsl.append(T)
results2.append(T_red)

trueBegins = [x[1] for x in stopsAndbegins]

begins_Q3 = []

for i in range(max(C)+1):
indices = [index for index, value in enumerate(C) if value == i]
elements = [trueBegins[i] for i in indices]

begins_Q3.append(sum(elements) / len(elements))

begins_Q3.sort ()
begins_Q3.reverse()
T_tatal = [begins_Q3[i] - begins_Q3[i+1] for i in range(len(begins_Q3)-1)]
T_tatal.reverse()
for i, T in enumerate(T_tatal):
if T > 200:
for n in range(2, 20):
if T / n <= 150:
T_tatal[i]l] =T / n
break

print(T_tatal)
begins_Q3.reverse()
stop_classes.pop(0)
time_red_green = []
print(stop_classes)
for i in range(len(T_tatal)):
time = begins_Q3[i]
red = stop_classes[i]
green = T_tatal[i] - red

time_red_green.append((time, red/green))

>
]

[x[0] for x in time_red_green]

<
]

[x[1] for x in time_red_green]

plt.figure(figsize=(5, 5), dpi=80)

H# OH O O OH OH OH O H O H OH OH OH OH OH OH OH OH OH O H O H O H O H O H O H OH OH H H OH OH OH O H OH

plt.plot(X, Y, marker='o')
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224 # plt.show()

1.5 Gk
RGceorrdinate.py T1IZL 4R KT ARAR LA S ZE 5% 11 AR A

I from utils import =*

S}

df = pd.read_csv('C://Users//xxx//Desktop//math//fujian//1//Al.csv')
4+ car_ids = set(list(df['vehicle_id']))

o rg =[]

7 for id in car_ids:

8 df_filtered = df[df['vehicle_id'] == id]
9 X = list(df_filtered['x'])

10 Y = list(df_filtered['y'])

1 corrd = [(x, y) for (x, y) in zip(X, Y)]

2 if isStop(id, df) ==

13 count = Counter (corrd)

14 most_common_element, most_common_count = count.most_common (1) [0]
I5 rg.append (most_common_element)

17 count = Counter(rg)
s | # RBUHE T B BT S KR &K

19  sorted_counts = count.most_common()

[ # FTHER
» results = []

23  for element, cnt in sorted_counts:

2 print(£' T&: {element}, H Ik #: {cnt}')
25 results.append(element [0])

26 print(results)

utils.py

|  import pandas as pd

> import matplotlib.pyplot as plt
import math

4 from collections import Counter
import numpy as np

6 import random

o REHE
o def clearData(df):
10 cross = [

1 (-11.44, -1.26),
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(-2.94, 12.02),
(33.73, -3.77),
(4.46, -11.54),
(-11.51, 0.22),
]
df _filtered = df [np.sqrt((df['x'] - cross[4][0])**2 + (df['y'] - cross[4][1])*%x2) <= 100]

return df_filtered

def Q2_clearData(df, distance):
cross = [
(11.54, 4.46),
(-2.94, 12.02),
(33.73, -3.77),
(4.46, -11.54),
(-11.51, 0.22),
(-12.02, -2.94),
(18.94, 1.04),
]
df _filtered = df [np.sqrt((df['x'] - cross[5][0])**2 + (df['y'] - cross[5][1])**2) <=
distance]

return df _filtered

def get_a(id, df):
V = get_v(id, df)
length = len(V)

A=11
for i in range(len(V)):
if i ==
continue

a = V[il[1] - V[i-1][1]
A.append ((V[i][0], a))

return A
def get_v(id, df):

df _filtered = df [df['vehicle_id'] == id]
tl = list(df_filtered['time'])

t = [int(x) for x in t1]
x = list(df_filtered['x'])
y = list(df_filtered['y'])

length = len(x)

v=1[]

for i in range(length):
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58 if i ==

59 continue

60

61 v = math.sqrt((x[i] - x[i-11)**2 + (y[i] - y[i-11)#**2)
6 V.append ((t[i], v))

64 return V

o def get_v(id, df):
67 df _filtered = df [df ['vehicle_id'] == id]

68 tl = list(df_filtered['time'])
69 t = [int(x) for x in t1]

70 x = list(df_filtered['x'])

7 y = list(df_filtered['y'l)

72 length = len(x)

74 V=]

76 for i in range(length):

7 e

78 continue

79

80 v = math.sqrt ((x[i] - x[i-11)**2 + (y[i] - y[i-11)*x*2)
81 V.append((t[i], v))

83 return V

84

¢s def isStop(id, df):

86 V = get_v(id, df)

87 list = [i[1] for i in V]
88 count = Counter(list)

89 if count[0.0] < 5:

90 return 1

91 else:

92 return O

o4 def getStopTime(id, df):

95 A = get_a(id, df)

% if isStop(id, df) ==

97 list = [i[1] for i in Al

98 count = Counter(list)

99 most_common_element, most_common_count = count.most_common (1) [0]

100 return A[list.index(most_common_element)] [0]

100 def normalization(data):

103 data_array = np.array(data)
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105 # SRR x fo oy WA

106 x_values = data_arrayl[:, 0]

107 y_values = data_array[:, 1]

108

109 # 3 x My o Rl#ATH—

110 x_min, x_max = x_values.min(), x_values.max()

1 y_min, y_max = y_values.min(), y_values.max()

113 x_normalized = (x_values - x_min) / (x_max - x_min)

114 y_normalized = (y_values - y_min) / (y_max - y_min)

16 # (H—LEH x fr y £FE &
17 normalized_data = list(zip(x_normalized, y_normalized))

118 return normalized_data

120 def dbscan(Data, Eps, MinPts):

121 def dist(tl, t2):

122 dis = math.sqrt((np.power ((t1[0] - t2[0]), 2) + np.power((t1[1] - t2[1]), 2)))
123 # print ("W A Z A B IEE 4 "+str(dis))

124 return dis

125

126 num = len(Data) # & H7/M3L

127 # print ("E B % "+str(num))

128 unvisited = [i for i in range(num)] # W% 7 |7 2| iy & B9 7| &

129 # print(unvisited)

130 visited = [1 # EZ&17 [ 8 2 875

131 C = [-1 for i in range(num)]

13 # CHMEER, BRAE—NMKE fnuniy EL 4 -18 57 %
133 # FARXAFIEAFME, k = -1k %F A

134 k = -1

135 # W RIEA LR

136 while len(unvisited) > 0:

137 # WAL — Munvisiteddt £

138 p = random.choice(unvisited)

139 unvisited.remove(p)

140 visited.append(p)

141 # NAphyepsilon4f & i oy <t £ £ &

142 N =[]

143 for i in range(num):

144 if (dist(Datali], Datalp]l) <= Eps): # and (i!=p):
145 N.append (i)

146 # fnRpayepsilondf F o KB AT EBE, WHpE—MOFL
147 if len(N) >= MinPts:

148 k=k+1

149 # print (k)

150 Clpl =k

151 # X Tphepsilon<fi sl & oy & X K pi
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152 for pi in N:

153 if pi in unvisited:

154 unvisited.remove(pi)

155 visited.append(pi)

156 # KEPiMAEF RO R, KXl ZLEANE
157 # MEL T pisy 4R oy R 89 5 5%

158 M=

159 for j in range(num):

160 if (dist(Datalj], Datalpil) <= Eps): # and (j!=pi):
161 M.append(j)

162 if len(M) >= MinPts:

163 for t in M:

164 if t not in N:

165 N.append(t)

166 # Epif BT HMK, Clpil == -1t HICH FpiME A K3
167 if Clpi] == -1:

168 Clpil = k

169 # nRpWepsilon<P R F WA R KN THERE, HHpE—NINEF R
170 else:

171 Clpl = -1

172

173 return C

175 def Q4getBeginPoint(id, df):
176 df_filtered = df [df['vehicle_id'] == id]
177 return df_filtered.iloc[0]['x'], df_filtered.iloc[0]['y"']

179 def Q4getStopPoint(id, df):

180 df_filtered = df [df['vehicle_id'] == id]
181 return df_filtered.iloc[-1]['x'], df_filtered.iloc[-1]['y"']
/. [,
B IEAR py

I from utils import =*

df = pd.read_csv('C://Users//xxx//Desktop//math//fujian//3//C6.csv"')

o
1]

af['x']
6 Y =df['y']

¢ plt.figure(figsize=(5, 5))

o plt.scatter(X, Y, marker='o', color='lightcoral', label='vehicle')
0 plt.ylabel('a')

11 plt.grid(True)

2 plt.legend()

5 plt.tight_layout()

14 plt.show()
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