Fully Connected Object Proposals for Video Segmentation
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Video Object Segmentation separates foreground object from background Pairwise potentials: linear Landmark Multidimensional Scaling
Object Proposals Generation and Features Extraction combination of Gaussian Kernels - — S——
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Requires Embedding of features : f
in Euclidean Space D(f;, f;) =~ ||f; — £ ‘2

Video Object Segmentation Video Over-segmentation

EXISTING METHODS

Video Segmentation appr.o.aches based on object proposals Proposals Generation and per-frame. SYM Object Proposals Pruning
have demonstrated promising results. Features Extraction Classification and Resampling

PROPOSAL GENERATION, FEATURES EXTRACTION AND RESAMPLING

Algorithm
- Seek the best proposal per-frame
- Refine the segmentation on a locally connected graph .

Limitations
- Strongly rely on the quality of the generated proposals _ | FBMS — Intersection-over-Union
L ] [ ] [ ] [ ) 1.
L : S FCP CRF SVM SEA FST DAG NLC
- Suffer challenging scenarios such as fast motion and occlusions Feature Description Dim % | e o v . e Dhes WS
(ACC) Area, centroid, average color 6 oy - o g Catsg; ( 3'3893) 883 g-zg g-??/ (g-gg) 8-3‘2‘ gg 09
. . . IR TS A 1 S cats . L . . . . L
(HOOF) Histogram of Oriented Optical Flow 32 CEADS L AN, dogs01 055 022 039 038 053 (0.56) 0.54
. . . . Y > WL PP T goats01 082 (0.84) 0.78 053 (0.84) 079 058 0.8
(NG) Objectness via normalized gradients 64 Rs5 e oS tE: horses0S  (077) 066 047 069 034 044 038 ¢ (o rce v
OUR APPROACH (HOG)  Histogram of oriented gradients 1296 e ' lion01  (084) 074 080 073 080 077 067 T |y g rcpyp, So.
marple2 0.59 0.57 071 (0.78) 0.65 0.56 0.60 007 . o FCP\ {Dc} n
marple4  (0.88) 073 087 069 0.5 045 019 @ . g L
marple6 077 0.64 077 (0.86) 024 0.18 048 1 |= % FCP{D,}
5 > . ey RS ' peoplel 068 064 022 058 054 069 (0.85) 0.6 | ™™ FCP\{¢}
B ARkl R | S people2 081 078 0.76 0.77 (0.92) 048 0.77 #—e SVM
- — . . rabbits02 066 011 033 042 065 032 (0.71) e—e SVM\{Hoof} - M = e
| ; FULLY CONNECTED PRO POS AL I. ABELING rabbits03 043 040 023 042 041 022 (044)  0.5|®—® SVM\{ACC} A
rabbits04 029 000 0.12 023 (0.38) 0.12 020 e—e SVM\{Hog} SSN L ndh
tennis 048 027 041 055 030 051 (0.64) e~ SVM\{NG} o4 & K o b o
Avg. Test (0.65) 0.51 0.53 0.58 0.56 0.43 0.51 00/355 0.70 0.75 0.80 0.85 0.90 0.95 1.00 \s\\x‘fo Q\\‘\F~ \\‘3‘ A@\\ (3\\ (3\\ (3\\ AQ(SZ
Avg. Training (0.77) 062 0.61 071 068 0.60 0.56 Recall S o & S ¥R K

 We determine the fore- and background classification by solving for the maximum a
posteriori of a fully connected conditional random field (CRF)

RESULTS

 Conditional Random Fields provide a natural framework to incorporate all mutual
spatiotemporal relationships between proposals as well as our initial proposal confidences.
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- Inference on a fully connected graph built over object proposals.
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