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. . . . . o A Iiving{oom Ilvm‘g’l{c:om Iwmgrc:om
* Semantic multinomial (SMN) representation [1]: probability vector . Co-occurrence dictionary Q = [q4,..qx]: consistent co-occurrences will RN
| 5= (s1, ey Sy e ,Sw) be sparse and appear in clusters S .
where s, 1s the probablhty. that an image belongs to category w * Projection-reconstruction to recover cleaner SMNs § (filtered SMNG5) ST N . S
* Patch modelg are learned using scene labels (weak supervision) @ = argmin||s — Qa|| + A||a|l; (co-occurrence codes, or co-codes) kﬁzaea--é;;d-i;r-];&ﬁz; N dies
* Benefits: 1image and patches share the same label, not requiring patch level a  _ .
1 : : : * Reconstruction § = Qa (filtered SMNs)
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* Problems: leads to ambiguity due to co-occurrences between scene categories Ms trained with cleaner SMNs (or co-codes) will be mOTe Tobust \
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e Types of scene category co-occurrences - .- C':' | AN
* Consistent co-occurrences (good): co-occurrences that are consistent across the a H Multi-feature SMNSs %’ pingoom
images in the same category. ~=_ CA | - % ‘
« Co-occurrence noise (bad): accidental co-occurrences. e o This toy example uses bighen ™~ """ s
* Inter-features co-occurrences: SMNs from different visual features still lie in the - ae ABC image SMNs. In practice ) &
same common space, so we can exploit this to find consistent co-occurrences. I . co-occurrences are local so e Cme" o
W . ABC using patch SMNs is more . o-doiggg:]raerr;ces
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o e Kernelized co-occurrence noise filter (KCNF) 15scenes | Labelme | Sports MIT67 SUN397
¢ Co-occurrence modeling | . . « SVM classification: requires suitable kernels (SMNss lie on simplices) SPMSM[2] 78.9 85.9 81.3 37.6 30.0
. Ic‘!ea: ex.plmt consistent co-occurrences, while filtering out co-occurrence noise. +  Suitable kernel[2]: Negative geodesic distance (NGD) kernel kycp (s, s") Co-codes[3]|  83.1 89 7 92 3 42 1 35 4
* Limutation of previous m?dels [I,Z]i‘only focus on global co-occurrences, single  Problem: computing kycp(s,s’) only possible in small datasets, and no CNF[3] 82.9 89.6 89.4 42.6 33.2
Vlsual.ieaFure .and supervised modeling. mapping @ncp(s). [2] approximates kycp(s,s) = Pep (8) Psp () KCNF[3] 84.9 89.6 87.5 48.1 40.8
Contri Ut10n§° . . Proposed solution: reformulating CNF in the kernel space we can by the way | [1] N. Rasiwasia and N. Vasconcelos. Holistic context models for visual recognition. IEEE
* Unsupervised modeling to exploit local co-occurrences and remove co- obtain an exact embedding (for A = 0) Trans. on Pattern Anal. and Mach.Intell,34(5):902-917, 2012.
occurrence noise . N K [2] R. Kwitt, N. Vasconcelos, N. Rasiwasia, Scene recognition on the semantic manifold,
. . Y 1 ECCV 2012.
Integrat? multiple featlfres in the €ominon space. GrenrI) = GKys(I) = —G Z Z knep(Sn, qi) [3] X. Song, S. Jiang, L. Herranz, Y. Kong, K. Zheng, Category co-occurrence modeling for
* Three different semantic representations (filtered SMNs, co-codes and KCNF N et £ large scale scene recognition, Pattern Recognition, January 2016
embedding) In contrast to ¢y (s), the proposed embedding @renr (S) is exact. [4] i(ﬁesgggﬁa%ﬁii?\?agh#ageg?/rfazé Jz%l?t5 Multi-feature Spatial Context for Scene Recognition on
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