BANDWIDTH LIMITED OBJECT RECOGNITION IN HIGH RESOLUTION IMAGERY

Laura Lopez-Fuentes’ %3, Andrew D. Bagdanov 4, Joost van de Weijer 4, Harald Skinnemoen
AnsuR Technologies, Norway !, Computer Vision Center, UAB, Spain 4, Dept. Mathematics and Computer Science, UIB, Spain 3, University of Florence, Italy 4

\
8

il oo - —

- \ = ¥ I
\ ' 1/
Iy | | |/
A I. | f | /
& | S wm L

& WS LG

MOTIVTION \ “ A
\ \ FRAMEWORK \ EXPERIMENTAL RESULTS
Digital camera resolution over time Recursive Fast-RCNN Multi-stage Network
Better precision on .
details Active selection of the _ | 1 P S
i regions to inspect S S o6 Zaal
g T depending on the task at
g ard to process . :
P hand, Saving. o 100 200 300 400 500 600 700 800 :
01 BandW|dth IlmltathnS Edge size 0 100 200 300 400. 500 600 700 800
Edge size
0,01 ® ® . - Car detection -—License plate detection —&— Car detection —e—License plate estimation —e—License detection
1970 1975 1980 1985 1990 13’9le 2000 2005 2010 2015 2020 () bandWIdth and C t t L p t t t p t
Iy * computation complexity. ; : —
C0nvent|ona| solution: - o o8% The Recursive Fast-RCNN performs
Image downsamplmg 4 ] .z' ’ slightly better in terms of license plate
VI b g i detection and therefore character
3 o i ,.: * accuracy but the Multi-stage Network
L obtains higher gains in bandwidth (less s
Cost (V) 1 : pixels inspected). P
® Jpeg compression Recursive Fast-RCNN @ Multi-stage network .

Original resolution

Downsampled image: ———
Bounding box predictions
Biggest image resolution Ground truth PM-9928-LLl "o
handled by most CNN

MDD If 9817 DPT

When downsampling T g a—r e
images precision in T '_ AR B %
MULTI-STAGE NETWORK 7 I
VGG 1024 structure Sub-object localization and classification | — ‘ = RecurSive FaSt-RCN N M u Iti-Stage NEtWOrk
-j"f = i ‘ e L &
DATASET o7 B\ _ [ . -
IR S0 .8 S B CONCLUSIONS

— o obic § A -;:Z'_. l Experimental results on both implementations show that the proposed
f framework yields significant savings in terms of bandwidth (80.4% less pixels "':
————————e inspected with 1% loss in character accuracy for the Recursive Fast-RCNN and E,f
82.4% less pixels inspected with 6% loss in character accuracy for the Multi-stage P

Ground truth RN o L NEtWO rk

] ] ] ] L] _i_ L] m ] ] ] _m M

=
This work IS funded by the PrOJects TIN2013-41751-P, TIN2016-79717-R, TIN2014-52072-P and TIN2016 75404-P of the Spanlsh Ministry of Economy, Industry and

Competitiveness with FEDER funds and the Chist- ERA project M2CR (PCIN-2015-251) funded by MINECO through APCIN 2015, the Catalan project 2014 SGR CVCI;
221, and the CERCA Programme. Laura Lopez-Fuentes benefits from the NAERINGSPHD fellowship of the Norwegian Research Council under the collaboration -] n - u r v
agreement Ref.3114 with the UIB. - Innovations in Communications Centre de Visi per Computador &!E!:‘ﬁﬁ!%!ﬁ?_rﬁ




