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Intelligent User Pattern Recognition based on Vision, Audio and Activity for

Abnormal Event Detections of Single Households

Ju-Ho Jung®, Jun-Ho Ahn*

Abstract

According to the KT telecommunication statistics, people stayed inside their houses on an average

of 11.9 hours a day. As well as, according to NSC statistics in the united states, people regardless

of age are injured for a variety of reasons in their houses. For purposes of this research, we have

investigated an abnormal event detection algorithm to classify infrequently occurring behaviors as

accidents, health emergencies, etc. in their daily lives. We propose a fusion method that combines

three classification algorithms with vision pattern, audio pattern, and activity pattern to detect unusual

user events. The vision pattern algorithm identifies people and objects based on video data collected

through home CCTV. The audio and activity pattern algorithms classify user audio and activity

behaviors using the data collected from built-in sensors on their smartphones in their houses. We

evaluated the proposed individual pattern algorithm and fusion method based on multiple scenarios.

» Keyword: Vision, Audio, Activity, Fusion, Unusual event, Pattern
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Table 1. Vision Pattern Algorithm of Recall, Precision, Accuracy

Algorithms Recall Precision Accuracy
Vision

Pattern 0.93 0.93 0.91
Algorithm

Table 1o t3ke] tpltrue positive)= 847l, fp(false

positive) 671, fn(false negative) 671, tn(true negative) 25712
X8t Recall& tp / tp + fno]7] wlitel 84 / 90 &}
0.93 427} Uk} Precision tp / tp + fpol7] W&ol 84
/ 90% 3te] 0.93¢] A7} Uskt} Accuracys tp + tn/ tp
+ fp + fn + tnS 3ko] 109 / 1218 3k 0.91 47} gkt

G WY Gaelss Frksh] fste] F7HoR A Aj
& esGich @ el darelES FhHlet 9 elx] AdA
o7 GEdhe G4 2709k ol AT EAE 4 17hel disiA
o] 23 @ o) A5 FASGI.
& 915ke] 92l Tensorflow Object
Detection Faster R-cnn inception v2 ¢alg]&S o433t
T dugFS A43 B5e 19 67 2k

Original

Video Object

Detection

Person
CE Detection

ter the color

Fig. 6. Tensorflow Object Detection Faster R—cnn
inception v2 algorithm apply to videos

he more move
ment, the brigh

L ATellME Algte] FA9d ol A5 afH 0 R Wdtst
7] flste] s VIR Bk 11 6)e ¢aEEs AE
A eke QB gatoltt. a7 6(b)= Tensorflow Object
Detection Faster R-cnn inception v2 &ale]5g 283k 250]
t}. 71§ 6(c)+= OpenCVE o83t Alolalal gx¥ &= &A=
T wlAE BAJSRAL AREol kL BB EAE W v
& BAlEte] Al 9 AMES] RA9)E AlZslelgith 19 69
(3= OpenCVE ol&3le F4oli= EAle} o8-S ilsto] £3]
o= EAIE wlZA AL WA slo] AlZF o= 329

/ 2 le
% SVl Btk olgA 34 el el shulet o] el A

ek A 2 2 ol Aol taiies e e BT

il

Table 2. Audio Pattern Algorithm of Recall, Precision, Accuracy

Algorithms Recall Precision Accuracy
Audio
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Table 3. Activity Pattern Algorithm of Recall, Precision, Accuracy

Algorithm Recall Precision Accuracy
Activity
Pattern 0.97 0.89 0.90
Algorithm
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