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9 BiE

A4 ke

polar2cart.m A MARAREE W N R /RALFRIY MATLAB AURS SE

calAG.m THEP/N ) & 2 [ 2 A ) MATLAB ARG S

circle.m FRE PR S — A~ R A 8 PR A T ) [0 S 4210 MATLAB AR SE3R
findCC.m £ circle.m BRZCH IR 5] TP AN ] 46 20A RLR 1) MATLAB AGRS SEHL
calCDN.m i/ ZafiE i 2 AN B I A 3L 5 MATLAB A5 s2El

problemla.m
problemlc.m
problem2.m
problemla.py
problem1b.py

)@ — (1) ALY MATLAB ARS8
) @ — (3) FAYF) MATLAB ARA% 528
] 5 AL MATLAB ACHS2 8
W@ — (1) ) Python AR S
i@ — (2) 1) Python RSS2

R A FR AL N T R 2R ARAR ) MATLAB AUASSEHL:

1 function cart = polar2cart(polar)

2

3

4 Convert a polar coordinate to its cartesian coordinate
6 ARGUMENT':

7 polar: a polar coordinate (r, theta).

8 The angle theta should be in radians.

9

10 RETURN:

1 cart the converted cartesian coordinate (x, y).

12

13

14

15 r = polar(1);

16 theta = polar (2);
17

18 cart = [0 0] ;

14



19

20

21

end

cart (1) = r % cos(theta);
cart (2) = r x sin(theta);

TEPA R Z R AR MATLAB AU SCHL

1

10

11

12

13

14

15

16

17

18

function alpha = calAG(x, y, z)

end

Calculate the angle between the vectors y—x and z—x.

ARGUMENTS:

X, 'V, Z:

RETURNS:
alpha: the

radians.

three 2—dimensional vectors
stand for the cartesian coordinates of

three points.

angle between the vectors y—x and z—x in

alpha = acos(dot(a, b) / (norm(a) x norm(b)));

AR W LA [ AR 5 P ) [ S 242 () MATLAB AU SE

1

2

3

4

function

[R, ¢l1, ¢2] = circle(a, b, alpha)

Find two circles determined by two points and one

circle angle.

15




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

end

ARGUMENTS:
a, b: two 2—dimensional vectors

stand for two points on the determined circles

alpha: the circle angle in radians.

RETURNS:

R: the common radius of the two determined
circles .

cl, c¢c2: two 2—dimensional vectors

stand for the centers of the two determined

circles .

] = norm(a — b);

mid = (a + b) / 2;

per = [b(2) — a(2); a(l) —b(1)] / I;

R=1/ (2 % sin(alpha));

d = sqrt(R72 — (1 / 2)72);

cl = mid + d *x per;
¢c2 = mid — d * per;

16




£ circle.am BRI [B] TP [R HHEIA R ) MATLAB AR SCHL:

1 function ¢ = findCC(R, c¢l, ¢2, x)

4 Find the correct circle which has a smaller difference

between R

5 and the distance between its center and x.

6

7 ARGUMENTS:

8 R: the common radius of two circles.

9 cl, c¢2: two 2—dimensional vectors

10 stand for the centers of two circles.
1 X: a 2—dimensional vector

12 stands for the cartesian coordinate of a point
13

14 RETURNS:

15 c: the center of the correct circle.

16

17

18

19 if abs(norm(cl — x) — R) < abs(norm(c2 — x) — R)
20 c = cl;

21 else

22 c = c2;

23 end

24

25 end

/D ZRiR T R 2 AN B I A 3 S MATLAB AU SEHL:

1 function cdn = calCDN(C, R)
2

3

17




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

end

Calculate the "intersection” of several circles by

least squares.

ARGUMENTS:
C: a 2 by n matrix
stores the cartsian coordinates of the centers of
the circles.
R: an n—dimensional vector stores the radiuses of the

circles .

RETURNS:
cdn : a 2—dimensional vector stands for the
cartesian coordinate

of the ”7intersection”.

n = size(R, 1);
A = zeros(n, 2);
b = zeros(n, 1);

for i = 1:(n — 1)
A(i, 1) =2 % (C(:, i) =C(:, 1 4+ 1)) 7;
b(i) = (sum(C(:, i).72) — R(i)72) — (sum(C(:, i +
1).72) — R(i + 1)72);

A(n, :) =2 % (C(:, n) —C(:, 1
b(n) = (sum(C(:, n).”2) — R(n)™
R(1)72);

~—
[\D\./

) — (sum(C(:, 1).72) —

cdn = lsqr (A, b);

18




) — (1) A ) MATLAB AR5 528 :

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

real = |
0 100 98 112 105 98 112 105 98 112;
0 0 40.10 80.21 119.75 159.86 199.96 240.07 280.17
320.28:

I
init = |

0 100 100 100 100 100 100 100 100 100;
0 0 40 80 120 160 200 240 280 320;

real (:, i) = polar2cart ([real (1, i), deg2rad(real (2, i

IDADE
init (:, i) = polar2cart ([init (1, i), deg2rad(init (2, i
IDADE
end
real
init

x = init (:, n(l));

y = init (:, n(
z = init (:, n(3));

rx = real (:, n(1));
ry = real (:, n(2));

rz = real (:, n(3));

alphal = calAG(rx, 0, ry);
alpha2 = calAG(rx, ry, rz);

19




s alpha3 = calAG(rx, rz, f0);

56 C = zeros(2, 3);

s R = zeros (3, 1);

o [R(1), C1, C2] = circle(f0, ry, alphal);
a C(:, 1) = findCC(R(1), C1, C2, x);

s [R(2), Cl, C2] = circle(ry, rz, alpha2);
a C(:, 2) = findCC(R(2), C1, C2, x);

w [R(3), Cl, C2] = circle(rz, f0, alpha3);
w C(:, 3) = findCC(R(3), C1, C2, x);

1 calx = calCDN(C, R);

50

51 €rror = calx — rx

B

i) @ — (3) AAL ) MATLAB ARASS2H -

1 real = |

2 0 100 98 112 105 98 112 105 98 112;

3 0 0 40.10 80.21 119.75 159.86 199.96 240.07 280.17
320.28:

4 K

5

¢ init = |

7 0 100 100 100 100 100 100 100 100 100;

5 0 0 40 80 120 160 200 240 280 320;

10

u for 1 = 1:10

12 real (:, 1) = polar2cart ([real (1, i), deg2rad(recal (2, i
IDADE
13 init (:, i) = polar2cart ([init (1, i), deg2rad(init (2, i

20




14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

IDEDE

end

cur = init;

last = zeros (2, 10);

C = zeros (2, 3);

R = zeros (3, 1);

tor = 1.0e—02;

cnt = 0;

while max(max(abs(cur — last))) > tor

cnt = cnt + 1;

last = cur;
for 1 = 0:3
a = + i
=7+ 1ij;
for j = 1:2

21




49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

end

end

error =

cnt

m= (3 — (4 k) % (5-%k)/ 2) + (1 -
k);

alpha = calAG(r(:, 1), r(:, k), r(:, 1
)

[R(m), C1, C2] = circle(c(:, k), c(:,
1), alpha);

C(:, m) = findCC(R(m), C1, C2, c(:, 1)
) ;

end

end

cur (:, a) = calCDN(C, R);

t = a;
a b;
b =1t;
end
cur — real

) B — AR ) MATLAB LA S2H

real = |

0 50 152 184;

00

60 46;
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

I;

init = |
0 50 150 180.28;

00 60 46.1;
I
for i = 1:4
real (:, i) = polar2cart ([real (1, i), deg2rad(real (2, i
) 1)
init (:, i) = polar2cart ([init (1, i), deg2rad(init (2, i
) 1)
end
cur = init;

last = zeros (2, 4);

C = zeros (2, 3);

R = zeros (3, 1);

tor = 1.0e—03;

cnt = 0;

while max(max(abs(cur — last))) > tor

cnt = cnt + 1;

last = cur;
a = 3;
b = 4;
for j = 1:2
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40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

¢ = [cur(:, a) cur(:, 1) cur(:, 2) cur(:, b)];

r = [real(:, a) real(:, 1) real(:, 2) real(:, b)];

for k = 2:3

for 1 = (k + 1):4

m= (3 - (4 k)« (5—-k) /2 + (1 —k);

alpha = calAG(r(:, 1), r(:, k), r(:,

[R(m), C1, C2] = circle(c(:, k), c(:, 1),

alpha) ;

C(:, m) = findCC(R(m), C1, C2, c(:,

end

end

cur (:, a) = calCDN(C, R);

t = a;
a b;
b =t;
end
end
error = cur — real
cnt
real
init

24
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76

77 CUT

i f— (1) i Python fRA5%SEH:

-

import math

import random

»

from sympy import =x

w

import numpy as np

solve

5 from scipy.linalg import

¢ from scipy.optimize import root,fsolve
7

8

o g_Ix =

0 g iy =

n g r=20

12

13

def getCoordinate (R):
polar_lst []

Ist []

range (9) :

i*40

14

15

16 vert

17 for i in

18 a

19 polar

20 X float (format

21

y = float (format

Ist .append ((R

a))

(

(R*math cos (math.radians(a))))
(R¥+math . sin (math.radians(a))))
(
0

22 vert_lst.append ((x, y))

23 polar_lst.insert (0,(0,0))

24 vert_ Ist.insert (0,(0,0))

25 for i in range(10):

26 print (polar_lst[i], vert_lst[i])
27 return polar 1st, vert st

28

20

s def getCom(x):

31 global g ix, g iy, g r

25




32

33

34

35

36

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

def

return np.array (|
(x[0] —g_ix)**2 4+ (x[1]—g_liy)**2 —g_ rxx2,
(x[0]**%2 + x[1]*x%2 —g_ rxx2)])

calCir (x1, yl, x2, y2, a, xt, yt):

1 = ( (x1—=x2)#x24+(yl—y2) **x2 ) xx(1/2)
r = 1/2/math.sin (math.radians(a))

d = (r*x2—(1/2)%%2)*x(1/2)

x01 = (x14x2)/2 + (d/1)*(y2—yl)
x02 = (x14x2)/2 — (d/1)*(y2—yl)
yO0l = (yl4+y2)/2 + (d/1)*(x1—x2)
y02 = (yl4+y2)/2 — (d/1)*(x1—x2)
coor_lst = [(x01,y01) ,(x02,y02)]

ans_ lst = []
for ix,iy in coor_lst:
global g ix

global g iy

global g r

g_ix = ix
g iy = 1y
g r=oror

result_root = root (getCom,[0,0])
result_fsolve = fsolve (getCom,[0,0])

ans__lst.append(tuple(result_fsolve))
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69

70

71

72

73

74

75

76

T

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

def

def

disl = (x01—xt)**%2+(y0l—yt)=*x2
dis2 = (x02—xt)**24+(y02—yt ) **2

ans = (x01,y01,r) if abs(disl—r) < abs(dis2—r) else (
x02,y02,1)

return ans

getDegree (upoint , point_ 2, point_3):

a=math.sqrt ((point_ 2[0] —point_ 3[0]) *(point_ 2[0] —
point_3[0])+(point_2[1] —point_3[1]) *x(point_2[1] —
point_3[1]))

b=math.sqrt ((upoint [0] —point_3[0]) *(upoint [0] —point_3
[0]) +(upoint[1] —point_3[1]) *(upoint [1] — point_3
[11))

c=math.sqrt ((upoint[0] —point_2[0]) *(upoint [0] —point_ 2
[0]) +(upoint[1] —point_2[1]) *(upoint[1l]—point_2[1]))

A=math . degrees (math.acos ((axa—bxb—cxc)/(—2xbxc)))
B=math. degrees (math.acos ((bxb—axa—cx*c)/(—2%xaxc)))
C=math.degrees (math.acos ((cxc—axa—bxb) /(—2xaxb)))
return A
findSingleFY (to_num_lIst, from_ num_Ist):
ans = |[]
global vert_lst, R
from_couple lst = [(from_ num_ lIst[i], from num_lIst[i—1])
for 1 in range(3)]
realx = vert lIst[to num Ist[0]][0]+random.uniform
(—15,15)
realy = vert_lIst[to_num_ lIst[0]][1]+random . uniform
(—15,15)
upoint = (realx ,realy)
test__degree_lst = []
for i in range(3):
small _from num_Ist = from_couple_ lIst[i]
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97

98

99

100

101

102

103

104

105

106

107

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

xl =
yl =
X2 =
y2 =
xt =
yt =
test

X2
test

vert Ist|small from num Ist

vert Ist|small from num Ist

small from num lIst

[

[
vert_lst [small from num_ Ist

vert 1st |

[

vert_lst[to_num_Ist[0]][0]
vert_Ist[to_num_lIst [0]][1]
degree_lIst.append(getDegree (upoint ,(x1,yl) ,(

,¥2)))

degree = test_ degree_ lIst|[i]

ans.append (calCir (x1,yl,x2,y2,test_degree ,xt,yt))

whole 1st
for i in
xl =
X2 =
yl =

rl =
r2 =

Ist =

= [l

range (3) :
ans [i][0]
ans [i —1][0]
ans [i][1]
ans [1 —1][1]
ans[i][2]
ans [1 —1][2]
[]

Ist .append (2% (x1—x2))
Ist .append (2x(yl—y2))
Ist .append ((x1##24+ylsx2—11 %%x2) —(x2%%2+y2%x2—12 %%2)

)

whole

_Ist.append(1st)

A = np.matrix ([whole_1st [0][0:2] , whole_1Ist[1][0:2],
whole Ist [2][0:2]])

B = np.matrix ([[whole Ist [0][2]],[whole Ist[1][2]],]
whole st [2][2]]])

result =

solve (A.TxA, A.TxB)
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131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

result = (float(result [0]),float(result[1]))
(’—%80)
("KRIE KHL S from num_lst)
("RIEKHNAHSE from_ couple_ lst)
(B ALY T 7 to_num_Ist)
print ("FRAEAFR T vert lst[to num_ lIst[0]])

(

(

(

print
print
print

print

TSEBRAA AR (realx ,realy))
"HCAE test _degree  lst)
IEE AR result)

print
print

print

if  mname — ’ main :
R = 100
polar l1st, vert lIst = getCoordinate (R)
for 1 in range(100):

to_num = random.randint (1,9)
planel = random.randint (1,9)

plane2 = random.randint (1,9)

if planel = plane2 or planel == to_num or plane2
— to_num:
continue

findSingleFY ([to_num] ,[0,planel ,plane2])

7] 8 — (2) 1] Python AAISSEIN.:

import math

import random

from sympy import =

import numpy as np

from scipy.linalg import solve

from scipy.optimize import root ,fsolve

g ix =0

g iy =0
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10

11

12

[un
w

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

def getCoordinate (R):
polar_lst = []
vert_lst = []
for 1 in range(9):
a = 1*x40
polar Ist.append((R, a))
x = float (format R*math cos (math.radians(a))))

(
(
y = float (format (R«math.sin (math.radians(a))))
(
0

vert lst.append ((x, y))
polar_lst.insert (0,(0,0))
vert_lst.insert (0,(0,0))

for 1 in range(10):
print (polar lst[i], vert lIst[i])

return polar lst, vert_ st

~3):

a=math.sqrt (( point_2[0] —point_3[0]) *(point_2[0] —
point_3[0])+(point_2[1] —point_3[1]) x(point_2[1] —
point_3[1]))

b=math.sqrt ((upoint [0] —point_3[0]) *(upoint [0] —point_ 3
[0]) +(upoint[1] —point_3[1]) *(upoint [1] — point_3
1))

c=math.sqrt ((upoint[0] —point_2[0]) *(upoint [0] —point_ 2
[0]) +(upoint[1] —point_2[1]) *(upoint[1]—point_2[1]))

A=math. degrees (math.acos ((axa—bsb—cx*c)/(—2xbxc)))

B=math.degrees (math.acos ((bxb—axa—cx*c)/(—2%axc)))

C=math.degrees (math.acos ((cxc—axa—bx*b) /(—2xaxb)))

return float (format (A, .2f7))

def getDegree(upoint , point_ 2, point

def getAllLst (pointu, point0, pointl, to num):
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41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

def

if

Istl = []
for 1 in range(10):
Ist0 = []
if i != 0 and i!= 1 and i!= to num:
Ist0 .append (i)
point2 = vert lst[i]
1st0 .append(getDegree (pointu, point0, point2))
1st0 .append(getDegree (pointu, pointl, point2))
Ist1l.append(1lst0)

return lstl

polarToVert (R, a):
x = Rsmath.cos(math.radians(a))
y = Rsmath.sin (math.radians(a))
return (x,y)
 name == ' main
R = 100
polar Ist, vert_ lst = getCoordinate (R)
count = 0
time = 100000
delta dis = 13
delta degree = 2
for m in range(time):
to_num = random.randint (2,9)
pointu = vert_lst [to_num]
point0) = vert_lst [0]
pointl = vert lst[1]
allPosLst = getAllLst (pointu,point0 ,pointl ,to_num)

realR = polar_lst [to_num][0]+random. uniform(—
delta_dis ,delta_ dis)
reala = polar_ lst[to _num][1l]+random. uniform(—

delta_degree ,delta_degree)

realx , realy = polarToVert(realR, reala)
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75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

while true:
plane2 = random.randint (2,9)
if plane2 != to num:
break
point2 = vert lst[plane2]
pointreal = (realx, realy)
degreel = getDegree(pointreal ,point0 ,point2)
degree2 = getDegree(pointreal ,pointl ,point2)
curnum = —1
curdis = 10x%%x9
for i in range(7):
x1 = allPosLst [i][1]
yl = allPosLst [i][2]
x2 = degreel
y2 = degree?2
dis = (x1—x2)#xd+(yl—y2) **2
if dis < curdis:
curdis = dis
curnum = i
print ("B W: 7 to num,end ="\t ")
print (degreel ,degree2 , end="\t")

print (A F¥r: 7 format(realx ,’.2f’) format(realy,’

217) Jend="\t")
print ("fFH#E: *,plane2, end= '\t ')
print ("#iE T N: 7, allPosLst [curnum][0] , end
t7)
if allPosLst [curnum|[0] == plane2:
count += 1
print ( "true’)
else:

print (’false )

"\

print ({0} IRHEH ZE A {1}% . format (time , count*100/time

))
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