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Real-time Camera Tracking using Combined Non-linear Filters
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In this section, we describe a real-time camera tracking framework designed to track a monocular cam-
era, In particular, we focus on the integration of a bundle of nonlinear filters to achieve robust camera
tracking and scalable feature mapping, which can extend to larger environment, The basic idea of the
proposed framework is that a particle filtter-based camera tracking is connected to independent feature
tracking filters which have fixed-state dimension, We demonstrate the effectiveness of the proposed
approach within a desktop.,
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Computationally Efficient Truncated Nuclear Norm Minimization with Appli-
cations to HDR Imaging
Ol W= (F&LH)

x| EHX|(object detection), &= M| (denoising), QAL ZH(classification), HDR At

O:
= =] o
200 M AFSE| D e S 2M(matrix completion) 2H| Q| Z|Al 917 HDIE AIHS

1 HH Ol low-rank Mt = StoilA] M2 40| HEE METHOZ TA| H|0[E] 2

o - —

M
oy
e

9

n

Ct,
=
=

rok
0x 02 =2
oo Ir
Tu

e o2

2 (o]

o

-In
O

"2 o
> rr F
ﬂJZ
rLj mo rok oln

FIF r}o

=X
=
=
=

o o
_O'L
b

ICt. 7|29 low-rank HE 2 EH|= nuclear norms 0|&5}0{ & Q| rank A}
ofsie M| = O| rankof| Chst AN MEE 0|E3HA| Xk SHAI7H AUCH ZZ0l|l= 0[2{%F ot
£ ZE3517] YA ranke| AN MEE 0|2E 4= @)= truncated nuclear normS 0| &35t 7|8 0] 7Het=
(@]

Lt Al ST =7 =0t 2H| olS2[A|o|Moff MEsk=| 0242 THEO| AL 2 Z oM low-

o
o
32

QO
S
=
Ool'
M
re
[k
=]
o

—

M 22X Z 95 i) §8HXQI truncated nuclear norm |23} 7|#S AJEHCH EES
N

=] A
=T

truncated nuclear norm %23} 7|#E 0|28 low-rank & MM ZX|7F HDR Q1A stAof =
9l22 Holr}

12
0f0

Informative sensing
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Sparse signals only occupy a tiny fraction of the signal space and thus have a small amount of information,
relative to their dimension, The theory of compressed sensing tells us that the information can be captured
with few random measurement samples, even far below the Nyquist rate, Despite the successful story,
we question how the theory would change if we had a more precise prior than the simple sparsity model,
In a Bayesian perspective, we see the signal recovery as an inference, in which we estimate the unmea-
sured dimensions of the signal given the incomplete measurements, We claim that good sensors must
be designed to minimize the uncertainty of the inference In effect, we pursue the InfoMax principle, rather
than the restricted isometry property, in optimizing the sensors, By analysis on sparse signals, we find
random projections, typical in the compressed sensing literature, to be InfoMax optimal if the sparse co-
efficients are i.i.d. If not, however, we can find a different set of projections which, in signal reconstruction,
consistently outperforms random or other types of measurements, For example, if the coefficients are
groupwise i.i.d., groupwise random projections with nonuniform sampling rate per group prove asymp-
totically InfoMax optimal, Such a groupwise i.i.d, pattern roughly appears in natural images when the
wavelet basis is partitioned into groups according to the scale,
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