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Constrained Optimization Multiplier-Constraint Cut Constraint(LMCC)

e Lack of A — C mapping: Given cost wy < C'

one is not assured a corresponding multipler A. Find cut in lattice Ty € Hw@

minimize Z w,(S)

. < '
mell(E.H) Sem e Uniqueness is lost, even when w,, is strictly SubJeCt to T Dwy TC
. h-increasing. .
subject to Z wy(9) < C Feasible sct
Sew e 7(A*) is only the upper-bound for a given C. e ={r|mell, 7 =, e}
e The distance | wa(m*(A*)) — C'| gives no Induces energetic lattice I,y with
Lagrangian function information on | we(7*(A*)) — we(m) | minimal cut 7%(A). Optimal A:
( ) ( ) ( ) where 7 is a con&tramed minimal cut.
w(m A) =w,(m) + A-ws(m *_ *
’ i A" =sup{\ | 7 (A) 2w, T}
Everett’s Theorem “o
Minimization by Dynamic programming Giiven the multiplier A € R Constraint satisfaction

e ={r|mecllm =, rc} #0
* . s o Positive multiplier: A >0
7 (S) = {{S}, w(8) < comp(w(r*(a))) Lmin {Zﬂ:%(g) +AZW:W,,(5)} _ 1

. ) Lattice constraint: m,,, =, ™ (A*)
Ugen(s) 7 (@), otherwise

The solution 7(A) to this unconstrained minimization is also
an optimal solution to perturbed primal problem:

where a € 7(S5) are elements of partial
artition with support S. then is A > A\*, and unique optimal
p pp S 6)

minimize s kv
nEIl(E,H) cut is 7 (A*)

subject to Zu@(S) < Z wa(S)

w(A)

The unique optimal dual parameter

Related Problems

e Decision Tree pruning [Breiman 1984]
e BPT-pruning [Salembier-Garrido 2001]
e Scale-Sets [Guigues 2003]

Optimal Dual Parameter Class Constraint (CCM)

e Changing to the dual domain does not aid solving a .
combinatorial problem, it provides some upper-bound. Find 7 € H(E ? H ) mi
) o . such that wy(S) < C.
e [Salembier-Garrido 2001] searches A-cuts to approx.
constraint value wy(w) = C o

nimizing w,, ()

A-cuts are Upper bounds

Awy
V Parents A = ——=%
Aws e [Guigues 2003] produces causal scale-set description of

image using defined energy.

e By choosing multiplier A from possible A’s one achieves
an optimum for a constraint value is A-dependent
(Everett’s Theorem [Everett 1963]).

Energetic-Lattices Recall Inf-Modular Energy:
. . wa({S}) < AMwa(a),a E {S}}-
Singular Energles
(S} o l-classes have wp > C, O-classes have wy < C.
e When for children T; of class S, wa(T}) < C,
then replace S by {I;}.
A-cuts: my,mo, w3 for A=1,2,3 Feasible set
w({S}) # w(m(9)),Vi € [1,n] TeA(C) & {SCr = wy(S) <C}
Other Cuts: =,
Wa, W Energetic Ordering m <., Zf’ Family A(C) is closed under the refinement
. {5} . . 5} ] , infimum, it admits a smallest element mp:
* , t 1 1 oV
141 pm——— _".u_"pgﬁ)\)
' —_— , A Optimal Cut
w(r'Mns) = w({S'}) = _
: G - 7o = A{m,m € AC))
o]  sereens ' I } } —t
+ “l15)) = 48 Wrn)=3 Constrained cut mp shown in dotted blue line
8 ! VSenVva wrn{S}) < wr'n{s}
T C=175
o CO by Energetic-Lattices (LME)
6 e Peeresrrerened
wp(3) Cut: Given a braid B, a constraint value C, and objective and constraint

functions w, and wy, find the cut(s) 7 € B that minimize w, (), subject to the
constraint wy(r) < C.
Multiplier: Given a braid B on E and two energies w, and wy, find the

o wy(r') =1 wy(n') =7 parameter A which maximizes w(7*()), subject to the constraint A > 0.
e wy # C where C' = 7.5 at any time! Let A* = inf{\ | wa(7*(A)) < C}. If

. ) Feasibility: {m, 7 € TI(E, B), wa(m) < C}#£0D
e Set valued contraint function A-C map: wa(r*(A) — C =0

then 7*(A\*) and A* are unique solutions.
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