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1. Human Activity Recognition
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1. Mutual Information

2. Minimum Redundancy Maximum Relevance
3. Principle Component Analysis

4. Logistic Regression

5. Support Vector Machine

6. Adaboost

7. Convolutional Neural Network
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5. One-vs-One

6. Softmax

7. Decision Stumps

8. Pooling

9. Temporally-Local Dependency

10. Small Translations
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1. Eigen Values
2. Uncorrelated
3. Margin

4. Generalization



yyaa (JL““‘JIJ Al c)lmf: NA JL» c).»wlf (ewdige —& ‘ul))‘ )49..3:[{ (AR 9 (B3 (b Ayl \Yas

B CNN SVM ™ LogisticR W Adaboost
oo™
oS
oy o
~ NG N:nr:m &mm"".
D in 'O LR 2
i - w @
oD o = @ @
Im P o
® ﬁg}’ o =
IENEER
A L
Q
(%)
< | ‘
5D 10D 15 DB 20D CLEAN
Noise Level
iz pgi polaw )3 clld pasts slaby) dlie N S
96.34
96.17
32
=
(=]
o
3 94.72
o
< 94.37
-
)
1)
©
1
g
) I
Adaboost Logistic R

walivee 5195 Zlaw ) Lm.\‘jd.\a_jm,lo By ke F S5

S Sig U osd o3ld CNN & (g09)9 (flais & odls ol o [V]
20,5zl il 4l lawey oyl yads ygeo 4 Cunlio

alde dade gl 1) sy cnl 4 baye @i N Jos>
Sl €8> Jlre Sl b oSl awolie slp min sgig
Cyge & o i —odsl Jgte cnl 2wl oad el
ol odel Cuwnd 4 oS ol odd ool Ui dtwsp g s p;
(CNN) pb sla i jl oslatw! cdls )5 CNN 4 oS diad 0
Cawd (g yae 4 4 PCA by oddglypuiwl (b She 4 Cowd
AuBld (g yeS By b yigy plo 4 Caws CNN b opl b ccenl 4l
olyor 4 PCA lLwy oddglwl s She gseme .ol
g dlie pl sl yby) & Cums |) ) L)‘)""?H SVM o.\:.:fd.\:.:d..lo

Shiy 4 Cow aiﬁfd-\i-.m:-‘o JENESIENY u‘)ﬁ-‘° @.le.))‘ R
3 5y e pghe > laesiSsnndib 38k o scilie
a8 o i gt ! kel ¥ JE O] ol oS odd wyy
auilb 1y ¢8> p YL SVM oS guisddb 50 g calisee zolaw
Comd Vb €85 4 gl (S L LR oaiS ganail ol 5l o
S 0 Gl I sk 4l al cuss laoriS andid plo o
4 9 LR ousSqanadl < (gp oMb jidy g O
Ay o i gl blie ;5 wcuwl sdd bles yuiw SVM jogas
Slawsly g peams 3,Sles CNN 5 Adaboost ol siidids 9> a5
o roel Adaboost 6uiS saudals (o35 laedld (D gaezme j0
ol 42l ol yo 4y 1y B>

2 ol gl o s (1Sle ¥ JSS 53 ity dwalie sl
CE 1wl &S job lod .l o 03l LS 5 calisee (sljyol
Oeke b €8> (yine 4 SVM s e oL 355 baoaiiS sunadlo

3l sl ) b duglie ) g

(%) sapaibo <8 Lo g,
A I¥A Silva, et al. [\Y]
aa IBk
ay J¥A
Suarez, et al. [1]
v JRip
A¥ NaiveBayes
s [0)Y6)
a¥ OVA Romera, et al. [Y0]
. K-NN
a¥,va Convnet+MLP
Ronao, et al. [V+]
a,Yd tFFT+Convnet
0,\0 MRMR+SVM Doewes, et al. [#]
RYAPN GA+SVM Nguyen, et al. [Y#]
M PCA+SVM
AANAA PCA+LR
Y PCA+Adaboost  (galgiuing (sbo b,
any- PCA+CNN
Y CNN

ol cpl o .\.\.;‘slg@ OPrad ) (eges Cygo & &S Cuwl HAR
IR s L plillogly 31 o,¥ 09,5 Sy g9 2 alopialel 0ol
oAz b ol 0k (Syglaes 0310 VYA Blu g o plosl cWlo¥A
9 »S 90 & (Samsung Galaxy S II) siesser (665 &5 Jbs o
5,k bedld ol ey e sl ) culld (i wd okd o
5 ol (el uelomly al Sl BVl Al il
b Wi SlaogSugn] g gecld [l eslinl b oSy
Cl Z g Y X slwly dw jd palisS g olid oledbl Kadsn
ooy dcgezme oyl waliie gl jimgh lSs Sbj)l slp Lless
5 (L) Uiseel slaodls dcgame 5w 90 4 (Bolal Cygo 4
Ao yiolojl oles )3 cuwl 0ad annds (Y'+) g0l (slmodly acgasms
Jlie b))l @58 4 b bosiS ganaib I S ya gl el
@ b geeil oy g5y p saaib Coles g oad asuia
ol 0 plomil 0aiS gl o o)yl (e (565 ,8
SVM  jluiiy jby owile easS gandab s oSl il jo
4S9 [VA] Adaboost cawglsl AY] LR alaio o), V0]
@ Gl g S0 4 S [VF] 5 [YY] ONN JULSglgls' (nae
wasplsl e b)) Golul y1 ol 005 duglis sty slois)
Dot Aoy g & sigma =3Y 5 c=0V L sluidy by il
& il Y dw I JldgdglS e aSd o Ll a8l cusd
odlizal )y S8 T Lbolas Bl o Sidey 4Y Ll 5l Al a il ae
sl 0 plol (A WS (ST)t0 4V ds iy 4 Colod 53 g 00d
015 (o)l JUsggls amas &Sud (sly s39y9 Sl 9> Ll
Cand & sl Shg deosiS gandal plo alis Jol clls o el
B8 a5 5 ONN 4 (939)9 olsie 4 PCA Jlosl I any ool
Toold 9 Sy (samSy S JUSw jl pgd b ) .l oad
ol (6l pdiges VYA Zy L (JU £ L«.@-) Z g X joe dw O

1. https://archive.ics.uci.edu/ ml/datasets.html
2. Dropout



VY Kowigr (w565 (gl yguninw (bl sl (S50 cdlad sl olulis @) Sen 5 (63,505 b3

ACM Int. Joint Conf. on Pervasive and Ubiquitous Computing,
pp. 1011-1015, Osaka, Japan, 7-11 Sept. 2015.

[10] C. A. Ronao and S. B. Cho, "Human activity recognition with
smartphone sensors using deep learning neural networks," Expert
Syst. Appl., vol. 59, no. 1, pp. 235-244, Oct. 2016.

[11] D. N. Tran and D. D. Phan, "Human activities recognition in android
smartphone using support vector machine," in Proc. IntConf. on
Intelligent Systems, Modelling and Simulation, ISMS’17, pp. 64-68,
Bangkok, Thailand, 25-27 Jan. 2016.

[12] J. Silva, M. Monteiro, and F. Sousa, "Human activity classification
with inertial sensors," Studies in Health Technology and Informatics,
vol. 200, no. 1, pp. 101-104, Jun. 2014.

[13] A. Kos, S. Tomazic, and A. Umek, "Evaluation of smartphone
inertial sensor performance for cross-platform mobile applications,"
Sensors (Switzerland), vol. 16, no. 4, pp. 477-492, Apr. 2016.

[14] K. Nirmal, et al., "Noise modeling and analysis of an IMU-based
attitude sensor: improvement of performance by filtering and sensor
fusion," Advances in Optical and Mechanical Technologies for
Telescopes and Instrumentation II, vol. 9912, no. 1, pp. 1-10,
Jul. 2016.

[15] C. K. I. Williams, "Learning with kernels: support vector machines,
regularization, optimization, and beyond," J. Am. Stat. Assoc.,
vol. 98, no. 462, pp. 489-489, Jun. 2003.

[16] M. Galar, A. Fernandez, E. Barrenechea, H. Bustince, and F.
Herrera, "An overview of ensemble methods for binary classifiers in
multi-class problems: experimental study on one-vs-one and one-vs-
all schemes," Pattern Recognition, vol. 44, no. 8, pp. 1761-1776,
Aug. 2011.

[17] C.J. Lin, R. C. Weng, and S. Sathiya Keerthi, "Trust region Newton
method for large-scale logistic regression," J. of Machine Learning
Research, vol. 9, no. 7, pp. 627-650, Jun. 2007.

[18] Y. Freund and R. E. Schapire, "Experiments with a new boosting
algorithm," in Proc. Int Conf. on Machine Learning, vol. 96,
pp. 148-156, Bari, Italy, 3-6 Jul. 1996.

[19] W. Iba Ai and P. Langley, "Induction of one-level decision trees," in
Proc. of 9th Int. Conf. on Machine Learning, vol. 1, pp. 233-240,
Aberdeen, Scotland, 1-3 Jul. 1992.

[20] S.U. Khan, N. Islam, Z. Jan, I. Ud Din, and J. J. P. C. Rodrigues, "A
novel deep learning based framework for the detection and
classification of breast cancer using transfer learning," Pattern
Recognit. Letter, vol. 125, no. 1, pp. 1-6, Jul. 2019..

[21] X. Zhao, Y. Wu, G. Song, Z. Li, Y. Zhang, and Y. Fan, "A deep
learning model integrating FCNNs and CRFs for brain tumor
segmentation," Medical Image Analysis., vol. 43, no. 1, pp. 98-111,
Jan. 2018.

[22] L. Wang, X. Qian, Y. Zhang, J. Shen, and X. Cao, "Enhancing
sketch-based image retrieval by CNN semantic re-ranking," /[EEE
Trans. Cybern., vol. 50, no. 7, pp. 3330-3342, Jul. 2020.

[23] W. Liu, Z. Wang, X. Liu, N. Zeng, Y. Liu, and F. E. Alsaadi, "A
survey of deep neural network architectures and their applications,"
Neurocomputing, vol. 234, no. 1, pp. 11-26, Apr. 2017.

[24] J. Schmidhuber, "Deep learning in neural networks: an overview,"
Neural Networks, vol. 61, no. 1, pp. 85-117, Jan. 2015.

[25] B. Romera-Paredes, M. S. H. Aung, and N. Bianchi-Berthouze, "A
one-vs-one classifier ensemble with majority voting for activity
recognition," in Proc. 21st European Symp on Artificial Neural
Networks, Computational Intelligence and Machine Learning, pp.
443-448, Bruges, Belgium, 24-26 Apr. 2013.

[26] T. D. T. Nguyen, T. T. Huynh, and H. A. Pham, "An improved
human activity recognition by using genetic algorithm to optimize
feature vector," in Proc. 10th Int. Conf. on Knowledge and Systems
Engineering, KSE’18, pp. 123-128, pp. 123-128, Ho Chi Minh City,
Vietnam, 1-3 Nov. 2018.

P LBl GRS Famels (wdine (wliB)lS S)yre (63,583 Hbdj e
P ey aly o sl g byl wlid)lS Syse 5 05 oKish I YAY Jle
FonalS owdige 0aSD eguan yigr isy 0 WA Jlo | ol o8 381 51,
Gl a8l ] ke ola e 0 Sl g 00)5 Culled 4 Jordio D3 ol

e g e xSl mile (pSob il ABMe 3j90 imgh (sladie;
Ll wl@

5 Lud olSily 1) 063 pgmels cwdige (owlidhylS" SHa0 VYAV Jlo jo gule 1,5
353 (sgiae Jhgn Jil)S Fanels (pudige 18] (2olid)S S50 VYAV Jlo )
ol g 039y goiio 03pl dBMe 3yge ole (sladie; Dges il yd D5 oKy

sl el (65650 5 ele ol gl (330 Wile Slegge

ool b cdy w4 Adaboost oaiS gaudil o 248N
Dgd o odnlio zls > a8 Ll BB aSs ool oo, ZAFFY
» Cwl LR 9 SVM & Cowd CNN ouiiS gaidids piams 3,Sas
4 s ONN glaaSied (IS sk 4 & el (e ogad
Jlonsl o590l (el (690b5 slaodly dlaw 4 bnosisS’ gandids ol
Jlossl Sijeel (sl Waoald slass 0500l & asgi b il jo .5, L5

ool a2l 1y o5 0wl L) 0aiS sandals ol CNN Sl

SRR 9 (§ 35 Aoyl — €
9 bl (laadlse oo Sie (Shy gl dlie ol
s Sy solidy sy oadle sbosiS gandab SIS e

s Sy &y pshate 4 ydglglS s 4Kud g Camgll ¢_dlate
bwg sdbad )5 gbvedly ol p sl clld jaswis olp LK

@ O B () 2)90 diadbgh (D95 ) Eolid g oSy
85 ol ataslyy ol J3p cpile oy a5 ol LS el cowd 4

Sl cutS bl S 3l slahg) plo 4 cans |y 5V
Je a4 (895 Jae G ) Madign (o395 sl gt bawgs oddu
ool olyen (Solite slang Glie b g WS b Cpld K
@bl g blie b plese o4 Ga) Gl calile
W8S B i 2y90 35 g iliSke zolaw > baoriS gunadl
et by cpidle oaiiS gandib a5 sy L sdel Cond 4 @l

2 celie (Il b B plas S il (gl owlio 45 AilgS o
9 qut’.w d‘.ﬁab‘) L)"L"" 5 uLMJ‘ MJL‘B uw ‘5‘)4 )49.: J.,Lu

&>y

[1] D. Anguita, A. Ghio, L. Oneto, X. Parra, and J. L. Reyes-Ortiz, "A
public domain dataset for human activity recognition using
smartphones," in Proc. 21st European Symp. on Artificial Neural
Networks, Computational Intelligence and Machine Learning, pp.
437-442, Bruges, Belgium, 24-26 Apr. 2013.

[2] S. Sun, Z. Kuang, L. Sheng, W. Ouyang, and W. Zhang, "Optical
flow guided feature: a fast and robust motion representation for
video action recognition," in Proc. of the IEEE Computer Society
Conf. on Computer Vision and Pattern Recognition, pp. 1390-1399,
Salt Lake City, UT, USA, 18-22 Jun. 2018.

[3] M. Safaei, P. Balouchian, and H. Foroosh, "TICNN: a hierarchical
deep learning framework for still image action recognition using
temporal image prediction," in Proc. Inte. Conf. on Image
Processing, ICIP’18, pp. 3463-3467, Athens, Greece, 7-10
Oct. 2018.

[4] B. Kwon, J. Kim, K. Lee, Y. K. Lee, S. Park, and S. Lee,
"Implementation of a virtual training simulator based on 360° multi-
view human action recognition," [EEE Access, vol. 5, no. 1,
pp. 12496-12511, Jul. 2017.

[5] J. Cao, W. Li, C. Ma, and Z. Tao, "Optimizing multi-sensor
deployment via ensemble pruning for wearable activity recognition,"
Inf. Fusion, vol. 41, no. 1, pp. 68-79, May 2018.

[6] A. Doewes, S. E. Swasono, and B. Harjito, "Feature selection on
human activity recognition dataset using minimum redundancy
maximum relevance," in Proc. IEEE Int. Conf. on Consumer
Electronics-Taiwan, pp. 171-172, Taipei, Taiwan, 12-14 Jun. 2017.

[7] H. Martin, A. M. Bernardos, J. Iglesias, and J. R. Casar, "Activity
logging using lightweight classification techniques in mobile
devices," Pers. Ubiquitous Comput., vol. 17, no. 4, pp. 675-695,
Apr. 2013.

[8] M. Shoaib, H. Scholten, and P. J. M. Havinga, "Towards physical
activity recognition using smartphone sensors," in Proc. IEEE 10th
Int. Conf. on Ubiquitous Intelligence and Computing, and IEEE 10th
Int. Conf. on Autonomic and Trusted Computing, pp. 80-87, Vietri
sul Mere, Italy, 18-21 Dec. 2013..

[9] 1. Suarez, A. Jahn, C. Anderson, and K. David, "Improved activity
recognition by using enriched acceleration data," in Proc. of the



yyaa (JL““‘JIJ Al c)lmf: NA JL» c).»wlf (ewdige —& ‘ul))‘ )49..3:[{ (AR 9 (B3 (b Ayl \Yas

o&uisly 1y leMbl (gy5kid awdige (owolish)lS Syae WWAY Jlo jo S unnnd
Jelis oLl a8Me 5yg0 (sladine; Dgas b D3 oK I 1) couas jige
sl cyaile olin g Baes (6550 cpuiile (50L Wilo Slegusge



