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NFMA
* (Mathematical) Optimization

minimize  fy(x)
subject to fi(x) <0, i=1,...,m
gilx)=0, i=1....p

» x € R" is (vector) variable to be chosen
» fy is the objective function, to be minimized
» fi,...,fy are the inequality constraint functions

> g1,...,8p are the equality constraint functions
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Example

RET] £FH, 2. A=W m, £F= M mEEA. BRMRIR, ERUEKE
MAEATRIGH, B8XEFR, 2. AZMresE), JESMERK?

A Z A BRI R AR
A 2 3 1 100kg
B 3 3 2 120kg
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max, . 40x; +45x; + 24x,

(2x1+3x24+x3<100
st3x1+3x2+2x3<120
x120,x220,x3=20
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« MR (LITTIRE S I —ARFR R B S (model fitting)
gy &[@Y3 (regression)
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s /N _FiER: w/HIIFIRZE (Mean Square Error, [&FRMSE)
X = arg min Z (b; — czl.Tx)2
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bi =ajx+mn,n~G(0,0)

« REXWEE(q;, b)RIPTREE:
(b; — al x)?

P[(ai,bi)\flﬁ] — P[bi - a?$] X €Xp — 2052
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« PEEMIR: MUIAREL 7 BFAE (likelihood)
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T = argmax P|(ay1,b1)(az,b2)...|]

| Az — b]|3
202
arg min ||Az — ng

arg max exp —
T
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« IFE1E (Inlier) : JmEREY/IRFRIZIIEIER
« BEHE (Outlier) : NAHERE/IZFFRIXVEIRS
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RANSAC

c[RTEBRE, *EEMMIERRHENAGE
« RANSAC: Random Sample Concensus
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Robert Collins
CSEA486, Penn State

Ransac Procedure

Count =4
Count=06
Count =19
Count=13
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Recap: Z&/|%[0]!3
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« MR (LITTIRE S I —ARFR R B S (model fitting)
gy &[@Y3 (regression)
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Recap: &/J\ 3
s /N _FiER: w/HIIFIRZE (Mean Square Error, [&FRMSE)

= arg min Z (b; — czl.Tx)2
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* EXTRZE
R(z) =

- BRI EMT 5/ MEMSE

bl _ f:c(a'l)

bn o fJ; (an)

# = argmin | R(x)|3
X



N{a] K AE B /L 1L |m) =R ?

- B 0] A R R
- 2R/ N3k
X =argmin ||[Ax — b||%
YRR L‘XT@%’IEHEZHE’;% (ERR R TxKEH0)
ATAx =A"b



N{a K A B L 1€ 1a) _R?

« KB 8RR R AV )L
- BARES: SH—RINEEFREART FEIZEETAMNA

F(xg) > F(x1) > ... > F(xk) >




i

E RN

*X < Xy %AIE1L,
* while not converge
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Preliminary
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F(xog+ Ax) = F(zg) + JpAx

« H5JpAx < ORY, HENESTE (AxZEE5/))
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EhNZEFEafyREl ¢(a) = F(x+ah), xandh fixed, «>0.
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2. a XK, ¢(a) > ¢(0)
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y = 9(0) /

y = ¢(a)
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1. Exact line search (X FERT)

2. Backtracking algorithm
y

- Initialize a with a big value \ v = 9(0) /
- Decrease a until
$(a) < $(0) + yp'(O)a / = §(cx)
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Levenberg-Marquardt

C LMIESELTE M Bl 55

Ax = — (JyJg + ADT UL R(x)

CHFREA> 0, JLJ,+ A—EREED



Levenberg-Marquardt

Ax = — (JgJg + AD™JER(x,)
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Levenberg-Marquardt
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