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Related Introduction

[ c—

Theorem

complete solutions

SVD(X) = UxZxUy S is any block-diagonal matrix that satisfies two constraints:

1) its blocks are compatible with 2y, i.e., if (Zx);# (Zx)j;, then §5;; =0

2) both S and I — S are positive semidefinite.



Active Learning

n
min > (v —Bal3 +ylally) st A=lay, ., a,] € R™"B C X,|Bl=m
’ i=1
" 2
min ) (b= Xal3 +Ylal}) st A=la.,a] €R™T, lAllo = m
i=

n
mAinZ (lx; = Xa;ll5) + vIlAll 21 sensitive to data outliers
=1

i

] = mAin |(X — XA)T||2,1+V||A||2,1

Sort the rows of A by the row-sum values of the absolute A in the decreasing order.
Therefore, the active learning task can be performed by selecting the m samples
corresponding to the top m rows of A.



(a) 10-NN similarity graph
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(b) Learned matrix A
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(c) The top 20 rows of A
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(b) Learned matrix A
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xl-—Xal- Xl':dX]_ X:dXn ai:nxl

test point: x = Xa Total Mass:M = Y%_, a, Dx = [P1, D2 -, Dé]

H,>6 new class data
H. = _z _ x ¢ = arg max
* jp] {Hx <& known class data By P



Active Learning with LRR for feature Learning

[ c— 2

E

X = X/ + LX + E

data = principal features + salient features + sparse noise

The salient features correspond to the key object parts
(e.qg., the eyes), which are usually discriminative for
recognition

] = mAin (X — XoA) |21 +VIIAll2 1
XO = Rdxn A€ Rnxn

X, =1LX L =USUT =UAUT

9

Active learning select r(1 + €)(e > 0,r = rank(X,)) data
points to perform LRR for recognition




min [|(LX = LXA) |1 +¥|Allz1 = min [(USZVT = USSVTAYT l,1+7IIAll

* fix A optimize S
> Optimize

fix $ optimize A

n

J=min X = XA o +vlAllz1 = min )~ (- Xaill, + llail;)

i

0]:—XT(xi—Xal-) 1% i U:u;; = ! V:v;; = !
da;  |lx; — Xa;ll, la;ll, Yl — Xagll Y lall;




i

da;

= ul-l-XTXai — uiiXTxi + yva; = 0 a; = (uiiXTX + yviil)_lXTxi

i,
a—i = XTXAU — XTXU +yVA =0

fix A update U V ﬁ fix U V update A

fix A optimize §

nhin I(LX — LXA) |, = rqulisn |(USzvT —USzv A |, 4

Tr
USZVT = 2 SiO'iuiU?
=1
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. 1 1 1
1P|, = 2tr(PTVP) p*#0 V =diag (E ||p1||2,§ lp?1l2, > IIp"II2> g RXn

N
P = argmpinz 16; Pl 1 + «llPll 4 s.t.PTBP =1
i=1

N r N
0;Plly1 = 2tr [(6;P)TZ;0,P] = tr |PT 6] 7,6, P]
. 6Pl =) 2tr [(6:P)"Z6,P) r[ (Zm )
argmin tr (PT (Z 677,6; + ocV) P)
P,Z;V

first d smallest eigenvalues

N
update Py, <Zi_1HiT(Zi)k9i + aVk> @i =ABo; thzalt are sorted in ascending
= order



mLin I(LX — LXA) |, = mSin I(USZVT — USZVTA)' |, 4
min [|(USEVT = USEVTA) |4 = min [[(USEVT (I = )|l

(Z:_lsigiuiviT (I —A))

T

= min
Si

2,1

min
a;

Tr
E a; M;
i=1

2,1

s.t. 2 a; = Const, a; = S;0;, M; = (I — A")vuf
i



T [ . 1 1 1 2 1 n nxn
|Pllz,1 = 2tr(P"VP) p'# 0 V = diag Ellp Ilzillp IIz,...,EIIp l2 ] ER
min (USZVT —USEVTA)T ||, = min|[Mll,, M = (uszvT( - A))T

MTYM = USxVT(I — AV — ADTVESUT = USTVTEVESUT

IM||, 1 = 2tr(MTVM) = 2tr(USEVTEVESUT) = 2||SEVTE(SZVT)T||%

r r
STVTE(STVTT = E . E | 1sisjaiajviT Ev;
1= J=

r r
min||M||,, = miny 7 a;||ENlF s t.z a; = Const a; = 5;0;
M A Ledij=1 b j=1 '

l




N
argmin tr (PT (2 677,60, + aV) P)
P,Z;V i=1

s.t.PTBP =1

N
Update Priq ( E _ 16?(Zi)k9i + C(Vk> Q; = A]BP
=

argmin tr(PTVP)

2y Vipj = 4;Bo;

First compute P

argmin HP — (UszvT( - A))THz



