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Table 1: Analysis of VSAR, WSAR, and OUAR

Categories  Strength Limitation Applications
VSAR 1) Video includes richest information; 1) Violating privacy 1) Healthcare
therefore, its applied range is most widely 2) Sensitive to environment (e.g. light condition and 2) Security
2) Environmental setting up is easy viewpoint variation) 3) Interactive applications
4) Content based video analysis
PSAR
WSAR 1) Environmental setting up is not required 1) Wearing sensors is a burden 1) Healthcare
2) Good for the applications which require  2) Unable to separate similar actions (e.g. making tea 2) Interactive applications
explicit motion analysis and coffee)
OUAR 1) Do not violate privacy 1) Recognizable activities need to be related with objects 1) Healthcare
2) Good at recognize goal-oriented 2) Environmental setting up needs mare effort than 2) Security
activities VSAR and WSAR
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TABLE 1
TYPES OF ACTIVITIES RECOGNIZED BY STATE-OF-THE-ART HAR
SYSTEMS.
Group Activities
Ambulation Walking, running, sitting, standing still, lying,

climbing stairs, descending stairs, riding escalator, and
riding elevator.

Transportation Riding a bus, cycling, and driving.

Phone usage Text messaging, making a call.
Daily acuvities | Eating, drinking, working at the PC, watching TV,
reading, brushing teeth, stretching, scrubbing, and
vacuuming.
Exercise/fitness | Rowing, lifting weights, spinning, Nordic walking,
and doing push ups.

Military Crawling, kneeling, situation assessment, and opening
a door.
Upper body Chewing, speaking, swallowing, sighing, and moving
the head.
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A time window in the raw training dataset
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Wearable sensors Integration devices Communication Storage and Inference

Accelerometer, Cellphone, PDA, or laptop. UDP/IP or TCP/IP Local (on the integration
GPS, heart via Wi-Fi or the cellular device) or remote (on the
monitor, ECG, light network. server).

sensor, thermometer, etc.
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Type Classifiers
Decision tree C4.5 and ID3
Bavesian Naive Bayes and
Bayesian Networks
Instance Based ke-nearest neighbors
Neural Networks Mululayer Perceptron
Domain transform Support Vector
Machines
Fuzzy Logic Fuzzy Basis Function
and Fuzzy Inference
System
Regression methods MLR, ALRK
Markov models Hidden Markov Models
and Conditional
Random Fields
Classifier ensembles | Boosting and Bagging
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True Positives(TP): positive LK Apositive

KAV E.

True Negatives(TN): negativesLfl# Xl /Inegati
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False Positives(FP): negativesLf# %l /A positive
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TP+TN

Acc =
Y T TPY¥ TN+ FP+ FN ™
Precision = L 9
recision = TP i Fp ( )
T
Recall = m_—m (]0}

Precision - Recall
j =3, 11
THRRRE Precision + Recall ¢
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