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Loss Function

* Tells a network the merit of its output

Input Hidden Hidden Output
layer layer layer layer minimize {L(w, X,Y) }
w

%

w
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Hinge Loss

— Misclassification error
— Hinge loss

0.5+

05 | 05 1 15

L(w) = Z max (0,1 — Ym¥m(Xm, W))

m=—1

» Accepts correct output equally
 Punishes misclassification in a linear fashion
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Support Vector Machines

j(x) =w'z+b

1 ‘
arg min = ||w||?
w,b 2

s.t. Vn : yn(wTa:n +b)>1
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Support Vector Machines — Soft Margin

L al
min §|Iw||2+07;£n

s.t. Vn : yn('szUn +b)>1-¢&,
Vn:&, >0,

« Choose slack variables as:

&n = max (O, 1— yn('wTa:n + b))

« Simplified optimization problem:

N
1 .
mill} §Hu)||‘2 +CY max (0,1 — yp(w' x, +0))

n=0

« Equivalent to hard margin with

An = N =l
s.t.Vn:a, > 0.

C L(w,b, ) = §||w||2 + o max(1 — y, (w' x, +b), 0)
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Support Vector Machines — Observations

« Soft margin support vector machines can be formulated with hinge loss
« Duality and notion of support vectors are lost
* Integration into deep networks is easy

* Read details in Vincent Christlein‘s PhD Thesis [1]
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Loss of Users [2]

Prefererces

Rate 9

Rate 1 Rate 2 Rate 3 | H Rate 5 I H Rate 7 I Rate 8

argmin TaN| |3

Rate 10

[ sae ]
Start Traning
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Loss of Users [2]

« Experts can pick one choice:

2
e = [[Tpret — |3
 The other choices in Frame s are sub-optimal

€sx < €54 Vqe {0,...,Q — 1}
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Loss of Users [2]

«  Will only work with few parameters

Here Precision Learning [3] approach to Laplacian Pyramid Filter

Gaussian Smoothing

Input Noisy
Image
Oy

Low Pass 1

Low Pass 2
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Loss of Users [2]

* Net needs to mimick the ideal image:

e = ||lenn — |3

 Three constraints per click:

68,2<68,0 _> 63’2 - 6S,O<O _> maX(GS,Q - 68,070)
68,2<€S,1 % 63’2 - 68’1<O % ma:X(eS,2 - 68,170)
68 2<63 3 _> 63’2 - 68,3<0 _> maX(eS’Q - 68,370)

9 ?
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Loss of Users

« Constraint only loss function:

argmin Z Z =0 maX(eS .

00,01,02,70,71,72

- Best-case only loss function:

. S—1
argmin = > U €54

00,01,02,7T0,7T1,72

* Hybrid loss:

— €5.4,0)

argmin 2;9:—01 s« + ZQ o Max(es « — €s,4,0)

0,01,02,70,71,72

Any similarities with SVM?
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Loss of Users — Results — User1

MultiChannel(AndreasFold-3)
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Loss of Users — Results — User1 vs User2
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Summary

* Hinge Loss

« Support Vector Machines
 Loss of Users

* More Results in [2]
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Thank you for your attention!
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