In [33]: def distance_line_point{line,point):
lines=line[:=1]-1inel1:]
a=—lines[:,1]
b=Ilines[:, 0]
c=—axlinel:, 0] [:=1]-bxlinel: 11[:—1]
shortest=np.abs{a*point [0l +b*point [1]1+c)/np.sart{axa+b=h)

ml=—a/b
m2=—1/ml
forintins)

x=(ml*linel:,0] [:=1]1-m2*point [0]-line[:, 11 [:=1]1+point[11)/(ml-m2)
y=m2*{x—paoint [0] )+point[1]

forintix, vy}

yesorno=(linel:, 0] [:=11=d=(linel:, 01 [1: 1= )+(linel: 11 0:=11=y)=(linel: 11 [1:]1—y)
#orint{yesorno<0)
lent=np.sart((linel:, 01 [:=11-point[0] )==2+(linel: 11 [:=1]-point [1])*=2)
len2=np.sart((linel:, Q] [1:1-point[0])*«2+(linel:,11[1:1-point[1])*=%2)
shart=shortest=(yvesorno<=0)+np.minimumlenl, len?)*{yesarno>0)

return short



In [43]1: plt.figure(figsize=(7,7))
plt.plot(linel:,0], linel:, 1], =ro")
plt.plot{*point, o)
plt.xlim(0,10)
plt. wlim(0,10)
plt.show()

print{ 'distance ' ,min{distance_line_point{line,point)))
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I'n

[44] :

Error in vertical line

plt figurelfigsize=(7,7))

plt.plot{vertical [:,0],verticall:,11, —-ro")
plt.plot(*point, ' o")

plt . xlim{0,10)

plt . wlim{Q,10)

plt. show()
print{'distance ' min{distance_line_point{vertical point)))
10
'
g1
61
-
4
2
L ]
0 : - . T
0 2 4 6 8 10

distance © 0.0

C i #Userstleefinacondad®! ib¥s i te—packagestipykernel _launcher py: 7 BuntimeWarning: divide by zero
import sys

C #Usersteeftbnacondasht| ibis i te—packagestipvkernel_launcher . py:10: BuntimeWarning: invalid value
# Remove the CWD from svs.path while we load stuff.

G #Userstleefinaconda3®! ib¥s i te—packagestipykernel _launcher py: 17! RBuntimeWarning: invalid value

CiftUserstleeinaconda3i | ibWs i te—packagesttipykerne ! _launcher py: 17! BuntimeWarning: invalid value

encountered in true_divide
encountered in true_divide

encountered in less_equal
encountered in greater



In

[45]:

Error in horizontal line

plt . figure(figsize=(7,7))
plt.plot{horizontal [:,0] ,horizontal [:, 11, ~ro')
plt plot{=point, '0')

plt.xlim(0,10)
plt o ylim(O, 100
plt. show()
print('distance ', min{distance_|ine_pointthorizontal, point)))
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distance © 0.0

C:#lserstleetthnaconda3tt| ib¥s i te—packagestipykernel _launcher

C:#lserstleetthnaconda3tt| ib¥s i te—packagestipykernel _launcher
# Remove the CWD from sys.path while we load stuff.

C:#Userstleetfbnacondastt| ibtts i te—packagestiovkerne ! _launcher

CillsersttleettAnaconda3it| ib¥s i te—packagestipykernel _launcher

py 3 RBuntimeWarning: divide by zero
py 10 BuntimeWarning: invalid value

Dy 170 BuntimeWarning: invalid value
Py 17 BuntimeWarning: invalid value

encountered

encountered

encountered
encountered

in true_divide
in true_divide

in less_eqgual
in greater



Problem solve

In [50]: def distance_line_point_new(!line,point):
lines=linel:=1]1-1ine[1:]
a=lines[:, 1]
b=lines[:,0]
c=—ax*|inel:, 01 [:=11-bx*line[:, 11 [:=1]
point [0l +b*point[1]1+c)/np.sart{a*xatb=b)

ml=—a/(b+1e-12)

m2=—1/{ml+1e-12)

x=(mi=linel:, 01 [:=11-m2*point[01—linel: 11 [:=11+point 1],/ (ml—m2)
y=m2*(x—point [0] )+point [1]

gorintix, v/

yesorno=(line[:, 00 [:=1]—=)*(line[: 01 [1: 1= )+(linel: 11 0:=11=)=(linel: 110[1:]1—y)
#orintiyesorno<g)}
leni=np.sart({linel:, 0l [:=1]1-point [0l )*==2+(linel: 11 [:=11-point[1])==2)
lenZ=np.sgrt{{linel:, 0] [1:]—point[0])==+2+(linel:,11[1:1-point[1])==*2)
short=shortest*(yesorno<=0)+np.minimum{lenl, len2)*{yesorno>0)

return short




In [51]: plt.figure(figsize=(7,7))
plt.plotClinel:,0],linel:, 11, -ro")
plt.plot{*point, o)
plt sl im0, 10)
plt oylim(0,10)
plt.show()

print({'distance ' ,min{distance_line_point_new(line,point)))
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distance @ 1.7888543619398317



In [52]: plt.figure(figsize=(7,7))
plt.plot(vertical[:,0] ,vertical[:, 11, -ro")
plt.plot{*point, o)
plt o xlim(0,10)
plt oylim(O,10)
plt.show)

print{'distance ' ,min{distance_line_point_new(vertical,point)))
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In [53]: plt.figure(figsize=(T7,7))
plt.plottharizontal[:,0] ,horizontal [:,1], -ro")
plt.plot{*point, 'o')
plt.xlim(0,10)
plt oylim(0O,10)
plt . show()

print{'distance :',min{distance_line_point_new(horizontal,point)))
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Time before

In [46]: a = 10+ np.random, random( (10000, 2] )

In [57]: %timeit —n 1000 distance_line_point(a,point)

804 ps + B1.6 ps per loop (mean *+ std. dev. of 7 runs, 1000 loops each)

Time after

In [B6]: %timeit —n 1000 distance_line_point_newla,point

073 s + 94 ps per loop (mean £ std, dev. of 7 runs, 1000 |oops each)



DEFINITION 3. The distance between a segment s and a
trajectory sample point v ; 1s

denrve (S, Ve i) = max {d(vtm s), max d(p., t)} 5

pEs

where d(p, c) denotes the Euclidean distance between point
p and its closest point in piecewise linear curve c.



In definition3 only use one segment

In [19]: def d_curveisegnnent, trajectory): #esgment is array have points
dv =[]
d_p =[]

for i in trajectory:
d_v.appendinp.min(ds. distance_l ine_point (segnnent, i))) #ealculats div, &)

for j in =seannent:
d_p.appendinp.min(ds. distance_line_point(trajectory, 1)) #ealeulats din t)

max_d_p = np.naxid_p)
This step processed in definitiond but give same result with out this step,

it calculates max dip,t)

d_curve = nax(maxid_v,d_p)) #maxioiv, &), max dip, 1)}
return d_curve



In

[24] :

dCUI’VG

line_t = np.array([[1,11,[3,3],[4,5],[9,711)
jointl = np.arrav([1,2])
joint? = np.arrav([2,3])
joint3 = np.arrav([4,7])
jointd = np.arrav([7,9])

line s = np.r_[[ioint1], [joint?2], [ioint3], [ioint4]]
plt.plot{line_t[:,0], line_t[:,1], ' -ro', label = 'Trajectory')
plt.plot{line_s(:,0], line_s[:,1],'-0"', label = 'A segment')
plt.legend()
plt.show()

91 —e— Trajectory

—&— A segment

B P

? -

6 -

) d d
4 <:\JC'E;:> :>> (:r:)’.t:)
3 -

2 .

1 -

1 2 3 4 5 b 7 8 9
In [25]: d = d_curvelline_s, line_t)

print('d_curve ', d)

d_curve @ 2.8284271247461903



In [46]: line_t2 = np.array([[1,2],[4,6],[8,71])
jointt = npoarrawi [1,11])
joint2 = np.arravl [4,2])
joint3 = np.arrayv([4,5])
jointd = np.arrav([9,7])
line_s? = np.r_[[oint1], [oint2], [oint3], [iointd]]

plt.plotiline_tz[:, 00, line_t2[:, 11, -ro', label = 'Trajectory’)
plt oplotiline_s2(:,00, line_s2[:, 11, '-o', label = "4 seoment ')
plt, legend )

plt . show()

71— Trajectory
—&— A segment

d(v,s)<d(p,t)

In [45]: d = d_curve(line_sZ, line_t2)
print(‘d_curve :*, dj

d_curve © 2.4



