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'« We propose a novel hierarchical cross-modal representation learning
' method for spatiotemporal activity modeling, which can preserve

' high-order proximities in mobile data.
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* We propose a flexible meta-graph based embedding framework named ° Repo . . WeChat
_ . . . [m] )y [m] ' (=)ot s (o]
ACTOR, which can perform hierarchical embedding on graphs. -
» We evaluate the effectiveness and efficiency of ACTOR on three real- e
world datasets. [m] Bersars e

Dataset Description Problem Definition

The problem of spatiotemporal activity modeling can be decomposed
Into three sub-tasks:
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Let R = {ry, ..., 7y} De a corpus of mobile data records. Each record i
|
. 1. Activity prediction. Given the time, location and a text candidate
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i r; € R Is defined by a tuple < t;, [;, W; > where
1. t; IS the creating timestamp of r; ;

: set, find the most possible activity keyword.

: 2. Location prediction. Given the time and keywords, find the location.
: 3. Time prediction. Given the location and keywords, find the most

i possible time from a time candidate set.

2. [; 1s a two-dimensional vector that represents the user’s location
when 7; IS created ;
3. W; Is a bag of keywords denoting the text message of ; .
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: Performance: Cross-Modal Retrieval Case Study :
| :
' Data UTGEO2011 TWEET 45Q Gl st N\ LosAngles ACTOR CrossMap :
| — . — — — — . Text Time Text Time I
: [ask [ext LLocation [1me [ext LLocation [1me [ext Location [1me orofla | 105739 today 105730 [
| LGTA 0.3571 0.3440 / 0.4615 0.4439 / 0.5739 0.5409 / maten | ook | dasass | day | a7uaoz7
' MGTM 0.2993 0.3022 / 0.3615 0.3619 / 0.4538 0.4191 / Yo% smaagroovecruise 174227 time  14:3454 O
| | metapath2vec 0.5062 0.5267 0.3169 0.5083 0.5369 0.2986 0.8475 0.8673 0.3262 wuntngion ™ qeoorture 185355 get 185355 | |
I LINE 0.5433 0.5442 0.3427 0.6246 0.5997 0.3235 0.9076 0.8954 0.3637 mex 101351  camera 101351 [N
' LINE(U) 0.5830 0.5798 0.357 0.6315 0.6066 0.3297 0.9078 0.8972 0.3719 passport | 10:3816 | work | 123217 [
| CrossMap 0.5778 0.6015 0.3852 0.6701 0.6561 0.3439 0.9393 0.9138 0.3690 verth | 60647 another 162907 B
I CrossMap(U) 0.5808 0.6070 0.3712 0.6894 0.6632 0.3469 0.9441 0.913 0.3735 N ) ey =
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| « ACTOR consistently outperform all the other methods on the three datasets, Whel? W?Eéej%;ge |OCE;’[IOI’} of t{]et pdotrt (t)li -0S ?qglfle‘i’ithli” !
| - - -
| with at most 85.9 percent improvements compared with LGTA and16.0 percent ‘r%su ito o aie CIOSE ztrefiZ” ‘;{ ~ POTL, é - I\ZC !
| - .
| improvements with CrossMap. cparture - or the place “port of LA . However, LIOssVap
! prefers some general words like “today™, “time”, etc. |
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