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Methodology

Y Introduction & Motivation

* Humans can easily recognize the importance of people in social event images, and they
always focus on the most important individuals. (Thinking about how we record the —
basketball game) W HARVARD

Experimental Results

| % Datasets [10]
gr———— Relation Features * MS Dataset: 2310 images from more than six types of scenes.
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Importance Point

* NCAA Dataset: 9,736 frames of an event detection video dataset [13] covering 10

r Relation Features ” -@------
different types of events.
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* Directly analyzing the importance from individual feature of persons 1s NOT enough
and designing a network that can learn to model relations for important people detection

% Comparisons with existing important people detection models
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encoding the relation features and exploiting them for important people detection. | | e J Evaluations of different components fn POINT & Comparison with existing

* We 1nvestigate the effect of various types of basic interaction functions on modeling S Overview of POINT s attention model.
pair-wise persons interactions and the effect of different types of information on

. L ,@- Table 1. The mAP (%) of Different Methods on both Datasets
remains unsolved. ! : Max- Max- Max- Most- | Max- | SVR- Ramanathan’s Ours
. . i : Method Face | Pedestrian | Saliency | Center | Scale | Person VIP model [13] PR | (POINT)
% Contributions @k cature Rgp;"ese"t“”‘m i © Importaﬁced ¢ llaSSif ication MS Dataset | 357 | 30 203 | 509 | 739 | 759 | 761 ~ 886 | 920
. . . . . oaute ! Py odule
* The proposed POINT is the first to investigate deep learning for exploring and NCAA Dataset | 314 | 247 264 | 300 | 318 | 645 | 532 018 41| 973

* POINT contains three main modules: feature representation module, relation module and Table 2. The mAP (%) for Evaluating Different Components of our POINT

imovortant peoovle detection. . . ] on Both Datasets. Table 4. The mAP (%) for Comparison of our Method and the one in [ 18]
P beOp 1mp0rtance C1a881ﬁcat10n module. Dataset Method mAP Method mAP  for Estimating the Importance Relation on both Datasets.
* The POINT achieves state-of-the-art performance Base™™ 726 POINT™® 76.5
: * ¢, = {0 199 R R Scfl 198 MS Dataset NCAA Dataset
p ] It can be expressed as: s; = f (I, pl|H ) o f (fl, . fN! fglobal |9 ) o f (fl |8 ) N Baselnter+Loca 10,5 pOINTIerLoca 05 6 5 atase - NCAA atase _
Analyzing the importance of people with dif ferent information. . BagelnerExtertLoca | gg 5 | popNTiMerExtertloca | g9 ctho m ctho m
Tl ol % Feature Representation Module interior patch i T - SO 03 Attention [18] | 90.0 || Attention[18] | 95.8
T ] T . : onv ' :
na HA%\E/ATED . S x* Interlor Feature b | 0 NCAA Dataset Base!nter+loca 89.9 POINT!ter+Loca 93.9 Ours (POINT) 92.0 Ours (POINT) 97.3
= _ 9 : _‘ —'. H&%\E{;gsD ; <l f global Baseter+Exter+Loca 95.8 POINT!nter+Exter+Loca 97.3

* Exterior Feature

% Global Feature % Evaluation of r & N,. in POINT

(@) d j i (b) > § / (0 » oo * Location feature from heat map ' Table 5. The mAP (%) for Evaluating the Effect of 7 on Both Datasets Table 6. The mAP (%) for Evaluating the Effect of N,- on Both Datasets
. : i Ours (POINT) , Ours (POINT)
* Relatlon MOdUIe o Dataset Baseline r=1 r=2 r=4 r=8 r=16  r=32 Dataset Baseline N,=1 N,=2 N,=4  N,=6
* Person-person interaction graph: HP?(VP, EP) 224x224 MS Dataset 89.2 | 907 914 920 914 918 914 MS Dataset 89.18 | 91.96 9197 9099  90.90
, , P 0 heat map 0 NCAA Dataset 95.8 962 968 973 968 970  96.6 NCAA Dataset | 95.84 9728 9724 9729  96.02
The person-person interaction module: £;; = max{0, wp - (WQ £, + Wit )}
* Event-person interaction graph: H9(V9,£9) % Evaluation of different attention function for modeling interactions.
The eVeﬂt-p erson interacti On mo dule. gg — max {O W, - (fO + fO )} Table 7. The mAP (%) for Evaluating Different Types of Attention Func-
N ' G l global tions on both Datasets. .
. . Comparison on the MS Dataset
* Estimate relations from two graphs MS Dataset NCAA Dataset v - «
. . . . . AD D g Method mAP Method mAP x ¥
~ « Estimating the importance interaction among people as: £;;= &;; - &; POINTS e Dot Pt | 0.7 || POINTST Do Prodet | o6 5
° ° ° ° 2 itive itive
% Visual comparison with other relation models exp( £P) POINT™ 92.0 POINT™ 9.3
Sy - « We estimate the relations among people by: £;; = o . .
In this figure, (a) and (b) present the input person- 1.5 o & PEOPIC bY- ji =1 €XP(£5) % Visual Comparisons
; < . p ; ° ° :
person interactions of V;" and the output person- 3.5 * Encode importance feature from relations * POINT can can detect the important
| - - p - . . .
‘_DGI‘S(.)II 1nteract.10ns of V.3 . Our method (1.e., our b VP « Relation feature: ff = Z?L i (vajO) people 1n some complex cases (€.g. in the NCAA Dataset
relation modeling function weakens the effect of (&) , 0 o1 ol both image in the second row, the defender |[RNGGEPGRCEIS=L et 411 Jaeh g 72 AV i
. . . . . P — . . . j— . A ) = A ' 3 ; W 7Y ;’jr’,{"ff‘if*":", ;rv _M’w a
the interaction from Vf to le (the red link) as VSP « Importance feature: f; = {;” + Concat [fz N § ] ,1=1,..,N [=] Project Page and the shooter are very closed and our | /il L
has too many outputs (d). The attention model [18] % Classification Module: POINT can correctly assign most points to
(reference in paper) treats each node equally, and * two fully connected layers (i.e., f5(f}, 8°) to transform the importance feature into two the shooter while the PersonRank (PR)
the interaction from Vf to V/” has a larger impact scalar values indicating the probability of the person belonging to the important people or usually pick the defender or other player as
(c). VP non-important people classes. the important people.
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