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Task: Phrase localization (i.e., given a phrase and image find the corresponding bound- Method Acc. (%) Method Acc. (%)
' ' n the oh A man carries under . ' -
e 'joégaeﬁgﬁgffgmmglg prase) mbrella next to  woma Iput x Features ¢,  (WscPe SCRC (Hu 2016) 27.80 SCRC (Hu 2016) 17.93
e Joint understanding of language and image . R — DSPE (Wang 2016) 43.89 GroundeR (Rohrbach 2016)  26.93
Var: £ obi q lovel d . AV B Yl IR GroundeR(Rohrbach 2016) 47.81 Ours [Prior + Geo] 25.56
o tigll?sety of objects and 1nstance level descrip- T - SRR Query Q: \ Wy ¢ CCA (Plummer 2017) 50.80 Ours [Prior + Geo + Seg] 313 36
"The left guy" \ Energy E Ours 53.97 Ours [Prior + Geo + Seg + Det] 34.70
Contributions: Word Prior Results on Flickr30k dataset Results on ReferltGame dataset

e A unified framework
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e Does not rely on object proposals

AN
S

\ X

e (Globally optimal prediction

Success Cases:
arg min E(x, y, w)
Y
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From Plummer ef al. 2017

e [.carned model parameters are interpretable
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painting next to the two on the

Problem Formulation: . second bike from right in front loft person all the way to the right
o Input: z = (Q, 1) . . Segmentation Weights Interpretability:
e Output: y = (y1,...,Ys) plane B . bicycle 0.90
e Bounding box prediction: , e 14 5 Camera) . 0.75
y = arg ming,cy E(z,y, w) "hat” "face” “shirt” Learning the Parameters: g e y % CZEEE s
Intuition of Our Approach: ' . - e Structured support vector machine based surrogate loss minimization: § t:r 2: 3 Snowboa%ag? . Zi:
e Explicit word-concept modeling O Cétﬁ | woman| 0.00
» Combine “image concepts” min - —|wl3+ ), max(—E(zgw)+ L(iy)) + E,y,w) T waorlia ‘
"left” 'right” "top” v : (z,y)€D vey ﬁ%}% TGS T
Energy Function Details: N Concent, «
e Image concept ¢ € C is attached to a parametric score map ¢.(z, w,) € RW>*#H Task loss L(y, y) is Intersection over Union (IoU) Failure Cases:

Parameters w includes score map parameters w, and top layer parameters wg .

o O.(x,y,w,) € R refers to the score accumulated within the bounding box y of

o

score map ¢.(x, w, ) Parameter w; . connects word s € S and concept ¢ € C

e Designed energy function:

E($,y,@U) — Z Zw8,0¢c($7y7w’f‘)

SES:H(s€Q)=1 ceC

With fixed w,., training 1s equivalent to training a structured SVM
The cutting-plane algorithm of Joachims ef al. 2009 works well

To solve the interence problem ettectively, we utilize etficient subwindow search
by Lampert et al. 2009

her shoes a red shirt a dirt bike




