BP-BASED SLAM ALGORITHM

(9) (@) (@)

q(@n-1); (ak A 1) and ¢;)) |, kek,”,, je{l,...,J} (from previous time step n—1)

!

PREDICTION:

» Calculate «o(x,,) according to (31)

« Calculate ay, (EL,(CJ;ZL, 1) and a,(j’-zl, kekKY,, je{l,...,J} according to (33), (34)

4 )
MEASUREMENT EVALUATION:

« (for legacy PFs) Calculate B(ngl), kekY, je{1,...,J} according to (35)
« (for new PFs) Calculate f(b%)n) me Mif) je{l,...,J} according to

(36), (37); this requires calculation of f; ,, (a(J,)l}:cn) according to (50) and
(4)

<

of u,({,)L = fde(j)(wn,a(.{QL) )\Fr‘m_l (a.ﬂ)a(xn)da({%da)n

- l, J
ITERATIVE DATA ASSOCIATION:
« Caleulate (i), ke K1, j € {1,...,J} and ¢(b3)n), m € MY,
je{l,...,J} according to (38)-(40)
~

MEASUREMENT UPDATE:

» (for agent) Calculate fy,(cj)(:cn), kek?, . je {1,...,J} according to (41)

n—1°
« (for legacy PFs) Calculate ’Y(d/(g{ZN 1) and fy,(j?)l, ke Kfle ,je{1,...,J}
according to (42), (43)
« (for new PFs) Calculate gb(d%?n, 1) and gb%?n, me Mﬁf), je{l,....,J}
\_ according to (44), (45) )

v

~

BELIEF CALCULATION:

« (for agent) Calculate ¢(x,) according to (46)

« (for legacy PFs) Calculate g(ay),, 1) and ¢'), ke K|, je{1,....J}

according to (47)

o (for new PFs) Calculate (j(d%?n, 1), and q“,(,%)n m e Mﬁ{’, je{l,....,J}
_ according to (48) )
GRUNING: \

« Determine set K = Kfle umy

«For all j€{1,...,J}, reinterpret/reindex beliefs ¢ (dg?m 1) and
(j,i{)n S 16521) and beliefs (j(d%?n, 1) and (j,(,{)n (me M%J)) as beliefs
(j(d@ 1) and (j,g) of legacy PFs k € Iaf)

k,n> n

«Forall j€{1,...,J}, calculate estimates ﬁ(r,(le =1|21.n) of existence
probabilities p(ry’) =1|z1.,), k € £ according to (28) with
f(@) 1) =1|z1.n) replaced by (@), 1) or ¢(@%n, 1)

«Forall je{1,...,J}, determine set ICSlj ) of legacy PFs k for which

k ﬁ(T](CJ,zL = 1|z1:n) > Porun /
cd(@D 1) and 69 ke ien J
q(xn); q(ak,n, ) and gy, k € Ky, j e{l,...,J}
(for processing at next time step n+1)

ZERO-MEASUREMENT
o(x,) PHD FILTER

:{ see next page
I—

DETECTION AND
ESTIMATION

\\)[ see next page

Q(mn); ﬁ(r](le = 1|z1:n)’

s

kekY, jef{1,..., 0}




BP-BASED SLAM ALGORITHM An—1

ZERO-MEASUREMENT PHD FILTER

u
n—1

(a,(fg_l), je{l,...,J} (from previous time step n—1)

|

(a(j)) PHD FILTER PREDICTION:

/ « Calculate >‘17]1|n—1 (a(ﬂz) je{l,...,J} according to (49)

ee preceding page \ll
P \l ° e r: a(zn) PHD FILTER UPDATE:

q(xn)

« Calculate Pd(j) (a(j,)l) = de(j) (@n, a(.{zl)a(mn)dwn, je{l,....J}
« Calculate \" (a(Jy?), je€{1,...,J} according to (51)

{

AU (a(J,Z), j€{l,...,J} (for processing at next time step n+1)

ﬁ(rl(c{;,zuzl:n)s kE’C'ELj),jG{l,...,J}

DETECTION AND ESTIMATION

PF DETECTION/STATE ESTIMATION:

AGENT STATE ESTIMATION:

« Calculate agent state estimate &,, according to
(27) with f(x,|z1.n,) replaced by normalized ¢(x,,)

« For all j€{1,...,J}, determine set I@gf)
of PFs k for which 13(7’1(@]21 = 1{z1;n) > Pet

eForall je{l,...,J} and k € K, calculate
~ (4)

PF state estimate a,’, according to

(_ (29) and 30) )

!

af), kekY, je{l,...,J}




