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Algorithm motion_model_velocity(z:, us, z¢—1):
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Algorithm motion_model_with_map(x;, u;, 11, m):

return p(x; | us, x¢—1) - p(xs | m)

Algorithm sample_motion_model_with_map(u;, z;_1, m):
do

x+ = sample_motion_model (u;, x4 1)

™ =play [ m) : MR EEIN TS ?

until ™ > 0

return (xy, )
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P(y) — y=ax+b
— Mean of p(y) x an

—— Function g(x)

O g(u)

y=g(x)
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p(y)'

P(x)

x X
p(x) P(x)
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=
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1: Algorithm EKF_localization_known_correspondences(y:—1, S¢—1,us, 2¢, ¢, )
2

3

0= pre—1,0
10 - cosO + o2& cos(f + we At)
Gir=1| 0 1 Shsing + 2 sm(O + weAt)
| 0 0 1
— sin 84-sin(8+wy At) v {sin O — sm(O-}-wg At)) + vy cos{@+we At)AL
‘/t — cos G—CO:(tO+w¢At) __vi(cos 86— ‘:,)os(o-i-wg At)) + vy smgs)-:-w;At)At
wt wt we
0 At
M, = mv? + azwf 0
' 0 (131)3 - cmwf

—ﬁf sin @ + 5‘; sin(f + wAt)
it = pe—1 + Sk cos — 2t cos(f + weAt)

ngt
St =G D1 G T+ Ve M VT
oz 0 0
Qz = 0 0’; 0

0 0 o2
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10:
11:

12:

13:

14:
15:
16:
17:
18:
19:
20:

21:
22:

for all observed features z{ = (ri ¢i si)7 do
j=c
q=(mjz — ﬁt.x)z + (my,y — f‘t,y)Q

Va

Ai Hr T, )
Z = atan?(mj,y = ity Mz — fit,z) — fie,0
mj’s
M Rta Mgy Ry
| Va va_

Hi=| mufew _musRes

q q

0 0 0

Si = Hi ¢ [H{]" + Q.
K} =%, [H]"[S:]) ™!
fie = i + Ki (21 — 1)
S¢=( - K{ H) &

endfor

fe = [t

Y =2,

Pz =[], det (275%)

return pi¢, ¢, Pz,

(SIS

exp {—3 (zi — 2)"[S1) 7 (i - 21)}
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1: Algorithm EKF_localization_known_correspondences(js; 1, £ 1, us, 2¢, Ct, )
.

0 = pe—1,0
10 - cose + ot cos(f + wi At)
Gr=| 0 1 Shsing + 2+ sm(O + weAt)
| 0 0 1
— sin §4sin(8+ws At) v {sin f— sm(O-}-ngt)) + vy cos{B4+wy At)AL
Wt w w
Ve = cos @ —cos(f+ws Atl) __vilcos 8- (,os(o-i-wgé.e)) + vy sm(G-:-w;At)At
¢ “e wt wi
0 At
2 2 0
M, = 1V; + oWy
0 a3t + aqw?

—otsinf + 2t sin(f + weAt)
fit = pe—1 + Skcost — 2t cos(f + wrAt)
tht
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—endfor *EEE%E

oz 0 0
== 0 ai 0
0 0 o2

for all observed features z} = (r; ¢; si)T do

ji=c
q=(mje — ﬁt.z)z + (my,y — ﬁe,y)Q

A Va

Jv = ﬁz.ys miae — ﬁt.m) — flr.9

mj,s
- m‘-z'.z-ﬁt.z . mz\x—ﬁtlu 0
. V4 Va_
HZ' — m‘}_‘u-”t.! - ""jl;n"'l‘t,:n _1
q q
0 0 0

Si =H; &y [H})" + Q¢
K} =5, [H{]T[S:])!
fie = fir + Ki(z} — 20
St':(l-’(zi .‘f)}:‘t

My = [t
2 = f:t

oL . . ) ) .
Pz = [, det (2758) "2 exp {3 (28 — 2)7[Si] 7 (2i - 2)}

return fit, 2t,p2t
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