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Problem Domain

* Determine types of activities which
are possible at a given location

— The set of activities is dynamic
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“Traditional” Context Aware

* Low cost, integrated into
environment
— RFID, infra-red, accelerometer

* Designed to correlate specific
sequence of actions to a specific

event
— Scalability
— Recognition of dynamic nature tasks
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Alternative Context Aware

* Traditional methods do not apply well
22\  when activities are “intertwined”
s ;; * Location activities can not be
T * determined a priori

* Use content provided by the
community

— Scalability
— Dynamic in nature
— Determine potential user activities
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Natural Language Processing

* From: Yelp

— popular community driven location
review site

* How: Verb-Noun Pairs
— Check zoo
— Play chess
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Architecture

* Harvest
— Name, URL, latitude, longitude, U L
number Of reVieWS “ location—based application
web N N
. P a rs e —_— Activity Web Service location
N . review harvester \ |
— Stanford Part-Of-Speech Tagger _.'°°a"?“‘1--'”%~ T s oy
(English maximum entropy ) J:::'i activity identification |
t t k . review 2 ) A 3
sentence 1o enlzer) . _l | sentence tokenizer ,---""___"_""--;
. -
) * ) sentences activity DB
¢ Tag and EXtraCt J | reviewN | | |_(verb-noun pairs) |
.. . . . Y -7 r|mrt-cn‘-s-peecht::igger ] T -
— Activity finder pairs verbs with I
nouns if < 5 words away tepged words
— Perspective (1% 1, we, 2" you, 3™ | (L worepaleinder ot
he, she)

— Original and base words retained

Populate and Update

— Quick access of word-pairs
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. |’ Experimental Approach
r \
f ’}:’ f{. * 14 diverse locations

;P * Participants

o
'f J" PR

e — provide activities performed/experienced
at locations

— validate 40 most common verb-noun
pairs

— True Positive — participant validated
— False Positive — participant rejected
— False Negative — not in most commar
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Questions / Comments

* More details coming up...wake up
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Measurement Tools

* Precision = False Positive / True Positive
* Recall = True Positive / False Negative

* Filter applied to noun-verb pairs to reduce
number of false positives
— None, 1%t Person, Frequency > 1

* Known activity to identified verb-noun pairs
— Exact Terms

— Similar Terms — statistically similar permutations of base
words

— Synonyms
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Results

* Precision — Averaged across 14 locations

* Average Precision — Considers ranked order of
noun-verb relevance

* 57 average known activities per location
(participant provided + participant validated)

— Limits recall to a max of 70.2%.
— Observed 55.5% recall rate.

Precision Average Precision
no filter 1* person no filter | 1" person
n o n o ) o
Validated 444 743 438 7F82 gR3 BEO
exact 32 5.7 29 5.2 23.2 247

similar b6 118 B2 111 26.7 26.7

Prowided

SYMOYIT 73 130 73 130 M6 316
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Results Continued

* Participant verb-

AL ————— SYTHCEI similar
noun pair recognition > [p——— 1
. £ | L
relatively low e |
& 60% -
— 16.4% using € o
synonymous terms ® .
£ 2%
— 83.6% false negatives § .
. “EEEEEBEBEEEEEEEEER
N um _b(jer OferVIews Fizure 5. The percentage of pﬂrtflp:ﬂ:p:ﬂ';d:d :ﬂ:n;e:
consiaere that are identified in the zet of verb-noun pairs when varying
the number of reviews processed, averaged across the 14
i nfl uences lecations, i-nﬁai:lthﬁl::uml}:r i’f E"IJE"‘IE pr-:rre's'seJ. The
ues are for no filter.
recognition
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Clustering

* Grounded Theory Affinity Clustering

— Abstract activities into very high level
* Physical (buy a book)
* Cognativie (enjoy art...)
* Perceptual (watch people...)
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&-— > : wratch F;'t'l!r:'r:‘lli:'.-:‘.rlnh coffes L O
' g 3 "- bu'yl thlngs Ly E el Egbgun
G — % 500 M LA
. 4
drink coffee :
order latte =
eat dumplings L
— 100 M N
gat pEza buy gamas et
watch paople
order PIZZa Figure 7. Better Errand: — a web applhication that helps users

dizcover nearby locations to perform their tazle and errands.
Figure 6. Activity Compazs — a mobile application that
characterizes the activites available in the uzer’s vicinity.
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Questions / Comments

* Natural Language Limitations?
— Single sentence analysis

* Simplistic Frequency Analysis?
— 40 most common verb-noun pairs
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