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(x5 ¥5 Z))

Measurements: Pseudoranges {R}
Given: Satellite Positions {(x;, v, z)}

R =[O+, - yP+ (-2 -b
i=1,2,...,N

Unknown: User Position (x, y, z)
Receiver Clock Bias b

http://www.gpstextbook.com/
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OV x,y€X:p(x,y)=p(y,x) (RHFRIE)
@VxyeX puxy)=0sx=y
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F BR 2B & Z2 FH D
X ={a, b,c,d}

ma,a)= 0  pla,b)= 2  plac)= 1  plad)= 2
u(b,a)= 2 p(b,b)= 0  pulbc)= 1  u(bd)= 2
ulc,a)= 1 ple,b)= 1  plc,e)= 0  plc,d)= 3
wd,a)= 2 p(d,b)= 2  pldc)= 3  pu(dd)= 0
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X ={a, b,c,d}
ma,a)= 0 m(a, b) =1 ma,c)= 0 wa,d)= 2
pw(b,a)= 1 p(b,b)= 0  pu(bc)= 1  p(bd)= 2
p(c,a)= 0 p(e,b)= 1  plc,e)= 0  plc,d)= 2
wd,a)= 2 p(d,b)= 2 p(d,c)= 2  p(dd)= 0
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2 b ¢ d {a,b} [ 2]
al0 2 1 2 {a,c} |1
bl2 0 1 2|eRXxX N {a,d} | 2| p(x
cl1 1 0 3 {b.ct | 1
dl2 2 3 0 {b.d} | 2
{c,d} [ 3]
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X
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i aE13 T ERE) hORY FLERELTULS
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(X, 1) B (Y, v) [CFRIEDIAAHFEE (isometrically embeddable) T#H %
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px, x') = v(p(x), p(x))

MEEBD x,x' e X ITRHLTHIT S &

(X, 1)
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p(x,X') = llo(x) = ()1

PMEED x,x' e X ITHLTHILTH &

EE L EREOAHATRENE
(X, u) B 0, ERIBSDHIAAHTIEE (¢1-isometrically embeddable) TH 5 & [,
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Kuratowski MIE&HIAH (3)

Fik
Dol EREBHAH

> FEBEAVINE KB 7ELNT & (non-contracting)
lp(i) = p()llc = max{le(xi)k = eOg)kl | k € {1,..., n}}
> e(xi)j = (%)l
(i, %7) = (x5, 5))

= U(Xi>)(1')
» EREMNKECE 5LV & (non-expanding)
lo(xi) — ()l = le(xi)k — LX) (for some k)
= ‘,M(X,',Xk) - :u’(Xjan)|
< plxis )
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HHAH p: X - R"EZRTEE

p(x) = (ulx, x1), p(x, x2), - - .

,,u(X, Xn))
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> RUTEELY

(p0x) =0, 0002) — 9 lxn)) = 5 (1, )+ 4, 302 = i, 22 )?)

w(x1)

:u(Xl ’ Xn)
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©(xn)

1(x2, Xn) e(x)
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1
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ETE : FEEETH
E1TH A € R™" BRHIEE(E (positive semi-definite) TH D & (&
FEEDOxeR"IZHLTx Ax > 0A B YIDI &
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TEI (Schoenberg '35)

RD 2 DIEEME
O (X, ) [Tl FREDIAAHTRE
@ 1751 G e R(-Dx(n-1) %

1
8ij= E(ﬂ(Xi,Xn)Q + M(Xj,Xn)2 - M(XhXJ)Q)

EEELI-EE, GIIAMFEEETS

¥IZ, No ML VigeowoyVpo1 € RFZRAWLT gij= (V,',Vj) EEITHLEFE,

X I% 05 SEIRHAHTTHE
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EIE (folklore?)
(X, p) : BIRH#EEEERH 2=
(X, 1) S o ZERIBOAHTIRE = (X, p) B ( ZERIBOAHTTRE

SIEEA : B& (Deza & Laurent, Section 6.4 S8)
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