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This dissertation proposed a novel interaction-based HAR approach. The approach can be scalable
enough to be applied to different indoor scenarios. In this dissertation, we chose smart home and
smart library as the main scenarios. The dissertation makes a deep analysis on indoor human activity,
and finally determines to utilize the interaction between human and objects to infer the human
activity. Because only in this way, the proposed approach can be scalable, flexible, and avoid of
““cold start" problem which appears commonly in data-driven approaches. The proposed approach
utilized passive RFID technology to recognize the interactions between human and the objects of
daily life. And with the help of machine learning and deep learning, the proposed approach can
combine the recognized low level activities to infer the high level activities. So that the proposed
approach can be applied to recognize all grain activities including both fine-grain and coarse-grain

activities.

Smart Homes are generally considered the final solution for living problem, especially for the health
care of the elderly and disabled, power saving, etc. Human activity recognition of smart homes is the
key to achieving home automation, which enables the smart services to automatically run according
to the human mind. Recent research has made a lot of progress of this field; however, most of them
can only recognize default activities, which is probably not needed by smart homes services. In
addition, low scalability makes such research infeasible to be used outside the laboratory. In this
study, we unwrap this issue and propose a novel framework to not only recognize human activity but
also to predict it. The framework contains three stages: recognition after the activity, recognition in
progress, and activity prediction in advance. Furthermore, using passive RFID tags, the hardware
cost of our framework is sufficiently low to popularize the framework. In addition, the experimental

result demonstrates that our framework can realize good performance in both activity recognition

Human Body EMI-based Activity Recognition and Prediction for




and prediction with high scalability.

In the library, recognizing the activity of the reader can better uncover the reading habit of the reader
and make books management more convenient. In this study, we present the design and
implementation of a reading activity recognition approach based on passive RFID tags. By collecting
and analyzing the phase profiling distribution feature, our approach can trace the reader's trajectory,
recognize which book is picked up, and detect the book misplacement. We give a detailed analysis of
the factors that can affect phase profiling in theory and combine these factors of relevant activities.
The proposed approach recognizes the activities based on the amplitude of the variation in phase
profiling, so that the activities can be inferred in real time through the phase monitoring of tags. We
then implement our approach with off-the-shelf RFID equipment, and the experiments show that our
approach can achieve high accuracy and efficiency in activity recognition in a real-world situation.
We conclude our work and further discuss the necessity of a personalized book recommendation

system in future libraries.

Keywords: Wireless sensing, human activity recognition, activity prediction, activity of daily living,

passive RFID system

RXBEOERDES

KX RF % 7% AN CABOITE 2R T 5 2 AT LD EWET H 5>V TR U
2bDOTHD, ANEOITEEERIIHA RV AT AMIBWTEERERE 52500 L LT
FREOFIEMERINTNDN, O BAME LV F < ERBTANC LB KB 22 5%
%Eﬁ#é%@f&ot@\mgﬂmﬁﬁ%kﬁm%%ﬁ:%Hé@é:k%%*#é%
DTHo72 7Y, EETHICHI> TUTHEOZ L OMEEAETHY | IR EM
EERTVWBEENVZDELDIFELEFEL TRV ORERETHD, Tk L, AiFZET
X RF &% 7 & W )t CRliZefidfliz V5 2 & CEAMbLO ATREtE 2 KigIZm EX w54
firafRzZ L, ZOMREHHIL T D,

ANEIOITENC XS DB O HRIZT T Z L THhD00 I CERNEORH -7
0, Flo, HEOTEHZRFFIITo TN 3572, T UBICHTZ > Cidikimze BT
DEDIN® D, AFETIZ, 29 LEEBATOMEmEE L, S irbiaide s ny
REW LN LTcth, AT LAORE, WHWRERT 7'V Fr—a VBT Dikam & B
LTW5, KX TIREL TS FECBO T, HETA2YHEEICL > THRETE 5H
WBIOZEOT SV r—va v n i s 2 tam L F—0ORF % 7 &IEH L THREO AM
DITENVZ BT H72T T, A v TFRATA X LV o G HROA o F 72— R L
LTHRMHARETHDL Z A2 RL TS,

BRI 7 7Y r—a e LT EEICRT 5 ABITERSR. FECHIT 5 AM



ITERRRIZ OV T, ERICK D AR L B O Em eI To TR, TNENNY ¥ —
TR E L TERER S LD LNV OFRZ H I T D, FRIC, FERBICR T 21T
WZOWTiktEr o7 anAE®RIZK L, Recurrent Neural Network @ —FfiTh 5
LSTM(Long Short-Term Memory)<°, tf-idf (Term Frequency - Inverse Document
Frequency) & > 72 BRI HT L WIS S v, ZOFMERRENTE Y, Impact
Factor 3.72 OEEEY ¥ —F /L= IEEE OEBEESHF IS N2 L, m0iiizZ i T
%o

VL ED XD ICAKGR O FRITFIN R BEFR DA 6T ERMEOBLE T THAITH
HEMOVTHRSE « FHli 21T 72 b DT, EERA~DA 37 PHHIFTE LD TH
V. HEEFRB D OFGRLE LTHAIMMHEDH D5 D LRBDL LD TH D,



