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Particle Filter

Particle Filter SLAM

Kinematic (A 2% 91X o] %)

Prediction (7}}E25 93] o] %)

observe (AAZRI H|ZE £4)

Add Landmark (53" 8]Z A, 4=, ID)
Importance Weight (Particle 234 o1& Weight)
Resample (H A= Particle EolF)

= Kinematic
Xr : Real Robot position
Xry Xy Ugist * COS[Xrg] Sdist * COS[Xrg]
Xr = [Xry] = [Xry] + [udist*Sin[er] ] + [Sdist*Sin[Xre] ]

Xre Xre Urad Srad

m Prediction

P (.) -Xk = PredictionRobot position

L=1:n_particle

Xkx
Xky
XKe
Yky 2t
P[L] Xk = kaz[l]
YkXZ[n]
kaz[n]
Xk XKy Udist * Cos[XKe] Sqist * COS[XKg]
P[L]- [ Xky ] =PJ[L]. [Xky ] + [udist*Sin[Xke] ] + [sdist*Sin[Xke] ]
Xke XKe Urad Srad

Sdist Srad - hoise

Z} Particle 94 noisex tt27] W &9 Particleo] ¥ 3

m observe

Real Robot position Xro| A &3 7153 BeaconE 7+ A2t 4% z[n] A&
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( Z[Nlgist ) - \/ (Beacon[n], - Xrx)? + (Beacon[n]y - Xry)?
Z[N] rad atan2 (Beacon[n], - Xry, Beacon[n], - Xry) - Xre

m Add Landmark

=29 BeaconZ A Z4 landmark & z[n] 7} 1.3 A £ landmarkel] F7}

Z} particled] & prediction robot positionl 4 &A% Beacon 5 z[N] gist»
Z[N]ag A8l Landmark 37}

Yk, 21N XKy Z[N]gist * COS[Z[N] rag + PIL] -XKo]
P[L] - (kaz[n] ) = P[L] - ( Xky ) (Z[n]dist*Sin[Z[n]rad + P[L] .Xke] )

= Importance Weight

Zt Particle dlA (A E z[Nlgist» Z[N]yag) &
(prediction robot position ¢ 312 Landmark 7+ A, Zt%) xte] Wg &7 & F3ct
3lte] Particle o SSE &A1& (2719 54 E golA 73 LAEL H8FE) 78

SSE A+ Particle A9 22

[z[n]dist(L) ] _
2[N] yaq

\/ (PILT-YKkeZIM — PLL] . XKy)? + (PL].YkyZ[M - P[L].Xky)”
atan2 (P[L].-Yky?I" - P[L]-Xky, P[L].YkZIM - P[L].Xky) - P[L]-Xke

L 2
- Z[1]aa) +

) 'Z[n]rad)2

2
SSE[L] = (2[11gise " - Z[11gist) + (2011 raa’

2
o+ (20NTgise 7 - Z[NTgist) + (201 vaa

SSEE WeightT73+
SSE & .xto| 7)ol wjiol &2 SSE gh& Eweight gt 22 W&

4 SSE[L]

Wk[L] = Wk[L] * @ Max(SSET

Wk[L
WKIL] = —[]— - weight normalize
sum[WK]

4 SSE[L]
@ Max[SSE]
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m Resample
Wk cdf (CumulativeDistributionFunction)
Importance Weight 3 £X g4 73 5
o BEX A EA thresholdE 994
A] 22171 threshold WA & AEZ v X] 3},

HAQYE Particles BolEth.
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