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Thegoalof objectnessestimationis to predict a moderatenumberof proposalsof all possibleobjectsin a givenimagewith highefficiency. Most existing
workssolvethis problemsolelyin conventional2Dcolor images. In this paper,we demonstratethat the depth informationcouldbenefit the estimationas
a complementarycueto color information.

After detailedanalysisof depth characteristics,we presentan adaptivelyintegrateddescriptionfor genericobjects,whichcouldtake full advantagesof
both depth andcolor. With the proposedobjectnessdescription,the ambiguousarea,especiallythe highlytextured regionsin originalcolor maps,canbe
effectivelydiscriminated. Meanwhile,the objectboundaryareascouldbe further emphasized,whichleadsto a morepowerfulobjectnessdescription.

Toevaluatethe performanceof the proposedapproach,we conductthe experimentson two challengingdatasets. Theexperimentalresultsshowthat
our proposedobjectnessdescriptionismorepowerfulandeffectivethan state-of-the-art alternatives.

Introduction

Proposed approach

Performance Evaluation

Chenget al. arguedthat the objects sharestrong correlation in the small normed gradient (NG)space,e.g., 8 ¦ 8, as the άōƻǳƴŘŜŘέboxesshown in the Figure(e) above.
Nevertheless,theάōƭǳŜέvanwindow (Figure(a)),a part of the van,is a suspiciousfalsepositiveobject in color space. Therefore,we reformulate the object window gradientwith
the depthandcolorweightmaps. More specifically,for depthgradientmap,we formulateύ usingthe.ŀȅŜǎΩrule:
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Forthe colorgradient,the innerpartsarepossiblydistractiveandshouldbesuppressedaccordingto the depthprior:
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Due to the adaptive integration, our proposedobjectnessdescription(as Figure(g) depicts)has severaladvantages. First of all, when depth has strong intensity, ύ will
contribute more and the inner partsof color normedgradientmap(asάōƭǳŜέboundingbox in Figure(c))are successfullysuppressed. Meanwhile,object boundingborderscanbe
emphasizedby correspondingdepth and color normed gradient map. ²ƘŀǘΩǎmore, as the distancebetween object and viewer increases,ύ adaptivelydecaysand the color
normedgradientwill dominatethe proposalpredictionat farawayplaces.

Conclusion
By adaptively integrating depth and color cues, we propose a generic object description approach for
objectness estimation. Based on the depth priors, object inner distractive regions can be effectively
suppressed. Meanwhile,the object boundariescanbe emphasizedby the complementarilyinformativeparts
in depth and color gradientmap. On the contrary,as the distancebetweenobject and viewer increases,the
effect of the depth cue adaptivelydecaysand the color will dominate the proposalprediction at placesfar
away. Experimentalresultson two challengedatasetsshowthe superiorityof the proposedapproach.

Research Team

Some References

[1] Ming-Ming Cheng,et al., ά.LbD:
Binarized normed gradients for
objectnessestimation at 300ŦǇǎΣέin
CVPR,2014.
[2] C LawrenceZitnick, et al., ά9ŘƎŜ
boxes: Locating object proposals
fromŜŘƎŜǎΣέin ECCV,2014.
[3] Houwen Peng, et al., άRgbd
salient object detection: A
benchmarkandŀƭƎƻǊƛǘƘƳǎΣέin ECCV,
2014.
[4] SamHare,et al.,ά9ŦŦƛŎƛŜƴǘonline
structured output learning for
keypoint-basedobjectǘǊŀŎƪƛƴƎΣέ
in CVPR,2012.
[5] BogdanAlexe, et al.,άMeasuring
the objectnessof imageǿƛƴŘƻǿǎΣέ
TPAMI,2012.

Our researchteam, Multimedia ComputingGroup(MCG),
belongsto the State Key Laboratoryfor Novel Software
Technology,Nanjing University, China,and the leader is
ProfessorGangshanWu. For more information, please
contactProf. GangshanWu (gswu@nju.edu.cn).

(a) RGB (b) Depth map (c) RGB gradient map (d) Depth gradient map

(e) Corresponding 8×8 NG feature (f) Corresponding 8×8 NG feature
Depth NGs

Color NGs

Corresponding wDs

Corresponding wCs

(g) Approach schematization


