DAI HOC QUOC GIA HA NOI
VIEN CONG NGHE THONG TIN

LE HONG LAM

NGHIEN CUU PHAT TRIEN MOT SO KY THUAT
TRICH RUT PAC TRUNG VA TOI UU MO HINH
RANDOM FOREST TRONG PHAT HIEN
SU KIEN NGA CUA CON NGUOI
BANG PIEN THOAI THONG MINH

Chuyén nganh: Quan Iy Hé thong Théng tin
M4 s6: 9480205.01QTD

TOM TAT LUAN AN TIEN SI LIEN NGANH

Ha Ngi - 2024




Cong trinh dugc hoan thanh tai: Vién Cong ngh¢ Thong
tin, Pai hoc Quéc gia Ha Noi

Nguoi huéng dan khoa hoc: PGS. TS. Nguyén Ha Nam

Phan bién: PGS. TS. Nguyén Viét Anh
Vién CNTT, Vién Han 1am KH&CN Viét Nam

Phan bién: PGS. TS. Pham Van Cuodng
Hoc vién Cong nghé Buu chinh Vién théng

Phan bién: PGS. TS. Pham Ngoc Hung
Truong Pai hoc Cong ngh¢, PHQGHN

Luén an s€ duoc bao vé trudc HOi déng cép Dai hoc Quéc
gia cham luan 4n tién si hop tai Vién Cong ngh¢ Thong tin
vaohdéi  gid ngady  thang  nam 20

C6 thé tim hiéu luén 4n tai:
- Thu vién Quéc gia Vi¢t Nam
- Trung tAm Thu vién va Tri thire s6, Pai hoc Quéc gia Ha Noi




MO PAU
Ly do chon dé tai
Théng ké tir WHO cho thiy nguy co niy ting theo do tudi, 30% nguoi
trén 65 tudi va 50% ngudi trén 80 tudi bi ngd hang nam [1]. Piéu nay c6
thé dan dén hau qua nghiém trong nhu ha than nhiét va viém phoi [5]. Dé
giam thiéu rui ro, NCS da chon d¢ tai “Nghién citu phdt trién mét s6 ky
thudt trich rit ddc trung va téi wu mé hinh Random Forest trong phat hién
su kién ngd cua con nguoi b(ing dién thoai thong minh” dé hd tro cong
ddng giam thiéu hau qua tir té nga.
Cau héi nghién ctru
Cau héi nghién ciru 1: Lam thé nao dé cai tién va phat trién cac ky thuat
trich rat dic trung trung manh mé va hiéu qua tir dit liéu tho thu thap bang
cam bién quan tinh cuia dién thoai thong minh dé cai thién kha ning phan
loai céc su kién nga?
Cau hé6i nghién ctru 2: Nhitng yéu t6 nao anh huong dén do chinh xac va
hiéu suit ciia md hinh Random Forest trong viéc phat hién su kién nga, va
1am thé nao dé t&i vu héa cac yéu t6 nay nhiam nang cao hiéu qua cia hé
thdng?
Cau héi nghién ciru 3: Lam cach nao dé phat trién mot mo hinh phat hién
su kién nga c6 kha nang thich trng véi cac diéu kién thuc té, dic biét khi
dir lidu v& sy kién ngd kho thu thap va gan nhan trong thé gi6i thuc?
Muc tiéu ciia dé tai
(1) Muc tiéu thir nhdt: Phat trién va cai tién cac ky thuat trich rat dac
trung manh mé& va hiéu qua tir dir liéu cam bién quén tinh trén dién
thoai thong minh dé cai thién kha ning phan loai cac su kién nga.
(2) Muc tiéu thaz hai: Xac dinh cac yéu té anh huong dén do chinh xac
va hiéu suit caa mé hinh Random Forest trong viéc phat hién sy kién
ng4, va ti wu hoa cac yéu t nay dé nang cao hiéu qua cia hé thong.
(3) Muc tiéu the# ba: Phat trién mot mo hinh phét hién su kién ngé cé
kha ning thich ing véi diéu kién thyc té, dac biét khi dir liéu vé su
kién ngé kho thu thap va gén nhén trong thé giéi thyc.



B cuc ciia luin dn

Chuong 1 giéi thidu cac khai niém co ban vé hanh vi binh thudng va bét
thudng ctia con nguoi trong cude sdng hang ngdy, xac dinh rd cac loai
hanh vi dugc xem 1a binh thuong va bat thuong dé lam co sé cho cac
chuong tiép theo. Chuong nay ciing tong hop cac nghién ctru lién quan
trong va ngoai nudc dé cung cap cai nhin tong quan vé linh vuc nghién
ctru. Ngoai ra, chwong 1 con trinh bay tong quan vé kién trac chung cta
mot hé théng nhén dang hoat dong. Muc ti€u chinh 1a lam 6 Iy do cho
viéc (i) sir dung dién thoai théng minh (SP) dé phat hién sy kién nga, (ii)
chi st dung cam bién gia tdc trén SP dé thu thap dir liéu va trich xuét dic
trung, va (iii) lya chon cac mé hinh hoc may (ML) phii hgp cho hé thong
nhén dang su kién nga.

Chuwong 2 tip trung vao cac phuong phap tién xtr 1y, phan doan dir liéu
chudi thoi gian va Quy trinh trich rit dic trung. Chuong nay cung cip gidi
phap dé tra 161 Cau hoi nghién ctru thir nhét véi muc tiéu tim ra: (i) tap dic
trung phtl hop dé nhan dang cac su kién nga, (ii) kich thudc cira s6 dir liéu
(DWS) véi su kién ng, (iii) ty 16 xép chong dir liéu (DOR) phu hop, va
(iv) thuat toan phan loai hiéu qua nhat cho phuwong phap dé xuat. Cac
phuong phéap va két qua trinh bay trong chuong nay lién quan dén cac
cong trinh [CT1], [CT2], [CT3].

Chuwong 3 gi6i thiéu giai phap t6i vu hoa mé hinh Random Forest nhim
nang cao kha ning phan loai cac su kién ngd va phat trién mé hinh phat
hién nga phu hop voi dit liéu kho thu thap nhu dit li€u nga. Muc ti€u cta
chuong nay 1a trd 161 cho Cau hdi nghién ctru thtr hai va Cau hoi nghién
ctru thir ba, cung cdp cac giai phap nham cai thién do chinh xac cua hé
thong phét hién ngi. Cac ndi dung va két qua nghién ctru lién quan dén
cac cong trinh [CT2], [CT3], [CT4], va [CT5].

Két luan va kién nghi tom tit nhiing két qua dat duoc ca luan an, dong
thoi phan tich nhitng han ché va cac vin dé chua hoan thién. Tir do, dé
Xuét cac hudng nghién ctru va giai phap bo sung dé hoan thién nghién ctru
trong tuong lai.



Chuong1.  TONG QUAN
Muc tiéu ciia chirong nay la lam ré 1y do (i) sir dung SP dé phdt hién hanh
vi bt thuwong ciia con ngueoi, (i) chi sir dung cam bién gia toc trén SP dé
thu thap dir liéu, trich xudt dic trung, va (iii) lva chon cac mé hinh ML
cho hé thong nhdn dang hanh vi bat thuong.
1.1. Mt s6 khai niém co ban
(i) Hanh vi 1a nhitng phan tmg, cach cu xir, biéu hién ra ngoai ctia mot
ngudi trong mot hoan canh cu thé [9]; (ii) Binh thuong 1a nhiing su viéc,
hanh dong khong khac thuong, khong c6 gi dic biét [9]; (iii) Bdt thirong
1a nhimg su viéc, hanh dong khong theo 18 thuong, khong giéng binh
thuong [9]; (iv) Hanh vi binh thuwong 1a cac hoat dong thuong ngay cua
con ngudi nhu ngéi, nam, dang, di bd, chay, nhay, di lén cau thang, di
xudng cau thang,...; (v) Hanh vi bat thuong 1a cac hoat dong khong binh
thudng so vdi cac hoat ddng binh thuong.
1.2. Ciu trac chung ciia hé théng nhan dang hoat déng
Hé thdng phat hién nga (FDS) 1a mot phan trong hé thong nhan dang hoat
dong cua con ngudi (HAR). Phan nay s& gigi thiéu tong quan vé HAR va
cac thanh phan ciu thanh cua né. HAR thuong bao gém ba phan chinh,
dugc minh hoa trong Hinh 1.1:

THUTHAPDU LICU NHAN DANGHOAT DONG TRUYEN TINCANHBAO

Deeplearning

Hinh 1.1. Cdu triic chung ciia hé thong HAR [18-21].
1.2.1. Thu dir thap liéu cho HAR.

Pé tai nay sir dung cam bién gia toc ctia dién thoai théng minh.
1.2.2. M@t s6 mé hinh phan loai thdng dung trong HAR
Nam thuat toan ML phd bién nhét dugc ap dung cho ADS theo théng ké
trong Hinh 1.4, bao gém: SVM, kNN, RF, mang than kinh nhan tao (ANN)
va J48 duoc Iya chon dé danh gia cac phuong phap dé xuét.
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PART, 0.7%
1Rip, 0.7%
Bang quyét dinh, 0.

LSTM, 2.0%
HHM, 2.0%

Phin lozi phién c3p, 2.6!

Hinh 1.4. Phén phéi cdc mé hinh ML va DL duoc sir dung trong 305 nghién ciu vé
FDS (tir 2015 dén 2020)[7]

1.2.3.  Truyén tin cinh bdo

K¥ thuat giri thong bao 1a mot phan quan trong trong ADS dé dam bao
rang ngudi chim soc hodc nhan vién y té c6 thé biét dugc khi c6 nguy co
ngi xay ra va c6 thé dua ra phan ung kip thoi.

1.3. Tinh hinh nghién ciru trong va ngoai nwéc

1.4. Giai phap nghién ciru
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Hinh 1.7. Khung Kién triic ciia mé hinh phdt hién ngd cia ngudi dimg dya trén SP
v ki thugit MI..
Luan an nay dé xuit sur dung thudt toan ML va chi st dung cam bién gia
toc dé phat trién mo hinh phét hién té ngi trén dién thoai thong minh.
Khung kién tric ctia mo hinh nay dya trén SP va k§y thuat ML dugc mo ta

4



nhu Hinh 1.7, bao gdém 2 giai doan: (1) giai doan huén luyén mé hinh va
(2) giai doan giam sat.
1.5. Két luan chuwong
Chuong nay di trinh bay téng quan vé cac khai niém co ban lién quan dén
nhén dang hoat dong va hanh vi bat thuong cia con nguoi, dac biét 1a hanh
vi té ngd. Céu triic tong quan va cac thanh phan cua mot hé théng nhan
dang hoat dong cua con nguoi (HAR) ciing da duogc gioi thiéu. Chuong
cling da thao luan vé cac loai cam bién, mo hinh hoc may (ML) thuong
duoc str dung trong HAR, cung véi cac phuong phap danh gid hi¢u nang
ctia mo hinh.

Chuong 2.  TRICH CHQN PAC TRUNG
Chuong ndy tap trung tim cac giai phap dé giai quyét cac khé khan da néu
bang cach dé xuét quy trinh trich rit ddc trung tir dir liéu cam bién gia tc,
bao gom tién xir 1y dir ligu, trich xuét dic trung, lya chon déc trung va lya
chon mé hinh hoc may phu hop. Céc giai phap nay ciing da dugc cong bd
trong cac cong trinh nghién ctru [CT1], [CT2], va [CT3].
2.1. Gioi thiéu bai toan
Bai toan trong chuong ndy yéu cau trich xuit cac dic trung quan trong tir
dir lidu tho dé phan loai chinh xé4c cac hoat dong c6 trong bo dir liéu bang
cac thut toan ML co ban nhu SVM, kNN, RF, ANN va J48. Pdong thoi
phai tim ra tap dac trung phu hop v6i nhan dang cac hanh vi té nga, kich
thugc cira s6 dir liéu, ti 1¢ xSp chong dir liéu va thuat toan phan loai phu
hop nhét v6i phuong phap dé xuit va cac bo dir lidu st dung.
2.2.  Quy trinh trich rit dic trung tir dir liéu cam bién gia toc

1) L2, —©O—m=—Q0—=— 00—
DOLIEY TIEN X0 LY TRICH ROT LUACHON LUACHON
61A TOC DOLIEU BAC TRUNG BAC TRUNG MO HINH ML
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Hinh 2.1. Quy trinh trich rit ddc trumg.

2.3. Cac b dir liéu sir dung trong nghién ciru



Bdng 2.1. Cdc bé dit liéu céng khai dwoe sik dung trong ADL va phdt hién ngd.

5 di 5 5newsi Gioi tinh . i3 4n n3
Bedv | Nim ADL nga Soreveh OO gyg Chéacao Ci g
MobiAct | 2016 12 = 66 48 19 20-47 158-193 50-120
UP-Fall = 2019 6 5 17 9 8 18-24 157-175 53-99
2.4. Tién xir ly dix ligu
2.4.1. K¥ thuit lgc nhiéu
Trong luan an nay, NCS st dung bd loc thong dai dé loc bo nhidu tan sd
cao va tan so thap. Bang thong cua bo loc thong dai duge gidi han bai tan
s6 cit fy; = 0.25Hz va f, = 15Hz. Trong d6, fy; 12 tan sb cat ciia bo loc
thong cao va f, 1a tin sd cit ciia bd loc thong thap.
2.4.2. Phan doan dir liéu
Luan an phan doan dit liéu bang k¥ thuat ctra sd xép chong dit liéu (OSW)
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Hinh 2.4. Phan doan dir liéu bé’ng kyf thudt cira 56 xé;v chéug dir [iéu (OSW)
2.5. Trich xuit dic trung
2.5.1. CA4c dic trung trong mién thoi gian
Trong mién thoi gian, nhiéu dic trung dugc st dung dé phan loai cac hoat
dong tir dit liéu cam bién gia tdc. Cac dic trung ndy c6 dic diém tinh toan
nhanh, thé hién duogc cac gid tri thong ké nhu: gia tri trung binh (3), phuong
sai (6%) va do 1éch chuén (c); do hiéu dung (Sgys); ti 18 dinh trén trung
binh (PAR); d6 twong quan (R); dién tich d¢ 16n tin hiéu (SMA)
2.5.2.  Cac diic trung trong mién tin so
Céc hoat dong ngudi dung thudng c6 sy lip lai theo mot chu ky nhét dinh,
vi du nhu di bd, chay, nhay. Mot cach dé biéu dién sy 13p lai nay 1a ding
phép bién d6i Fourier, mot phép bién ddi tin hiéu tir mién thoi gian sang
mién tan sO. Thanh phan trung binh; bién ddi Fourier nhanh (FFT) va khai
trién tan so thoi gian nhanh (STFT); Nang lugng phd; Entropy thong tin.
2.5.3. Cac dic trung theo tham s6 dinh hwéng
Sau khi di tinh toan cac thanh phin goc xoay, goc nghiéng va goc dao,



cac dic trung s€ duoc xac dinh tuong tu nhu viée xt 1y dit liéu tir cam
bién gia tdc nhu Phuong sai (%), gia tri trung binh (), tich phan (Ig)
2.5.4. CA4c dic trung theo tham sé Hjorth

Tham s6 Hjorth [88] 1a mot trong nhitg cach mé ta dac diém thong ké
clia tin higu trong mién thoi gian. Tham sd niay bao gdm ba thanh phan
chinh: Tinh hoat dong (A), Tinh di dong (M) va B¢ phuc tap (C).

2.5.5. Dé xuit tap diic trung

Luan 4n d& xuit 34 dic trung trong mién thoi gian (TD), 7 dic trung trong
mién tin sb (FD) va 3 dic trung trong mién tham sé Hjorth (HD).

2.6. Luwa chon dic trung

Qua qua trinh thr nghiém va danh gia lién tuc, NCS da chon ra 28 dac
trung trong mién thoi gian, 7 dic trung trong mién tan s6, 6 ddc trung tir
tham s6 dinh huéng va 3 ddc trung tir tham s6 Hjorth. Cac dic trung nay
dugc chung minh 1a c¢6 hi€u qua trong phan loai hoat ddng va sy kién nga,
phu hop véi cac mo hinh hoc méy co ban.

2.7. Thuc nghiém va danh gia

2.7.1. Mo ta thwec nghiém

Thiee nghiém 2.1: Panh gid hiéu sudt ciia cdc tdp déc trung

Thiee nghiém 2.2: Panh gia anh hwéng ciia kich thude civa s6 dir liéu
Thiee nghiém 2.3: Panh gid anh hwéng ciia ti 1é xép chong dir liéu

2.7.2. Két qua va ban luin

2.7.2.1. Anh hwéng ciia tip dic trung

a. Pdnh gid trén tdt ca cdc hoat dong (bao gom ngd va ADL)

100
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0

MobiAct v2.0 - Banh gid trén dif ligu cac hoat déng binh thuéng va ngd

Hiéu suét (F1-scare - %)

[=R=n=a=a=N=a=E=a=a=a=a=a=a=a=a=a=s=a]

[NEN=N=N=N=N=N=N=N=N=N=N=N=N=N=N=N=1]

HEHHHHHHHHHHHHEHHAHEH

[(HHHHHHHHHHHHHHEH

° D ’ FD HD ’ TFD TDD ’ THD TFDD TFHD TFOHD
EANN  B0.09 62.96 16.95 4498 B84.32 8221 8396 86.59 88.00 90.28
o148 87211 78.80 85.29 46.17 90.68 89.15 9013 9268 9291 95.02

kNN B3.57 68.42 3783 41.07 92.36 9157 9228 94.36 94.59 96.59
90.51 8321 7248 5431 9348 9263 9322 95.50 95.79 98.79
H3VWM 7675 56.03 1238 4342 8145 78.75 B80.87 8345 85.30 87.30

Hinh 2.7. Hiéu sudt cdc mé hinh ML khi sir dung 10 bé ddc tring dé phdn logi tdt
cd cdc hoat dong trong bé dit liéu Mobidct (DWS 128 mdu va DOR 80%).
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Hinh 2.8. Hibu sufit cac mé hinh ML khi sit dung 10 bé dde trung dé phén logi tat
cd cdc hoat déng trong bé dir liéu UP-Fall (DWS 128 méu va DOR 80%).

C. Dadnh gid trén cac sy kién nga
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B4.22
86.52
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76.33
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s
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TFE;
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81.21
87.20
89.97
4586

TE\ID
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9248
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]

90.88

=]

53.73

Hinh 2.11. Hiéu sudt cdc mé hinh phén loai khi sit dung 10 bg ddc trung dé phan
logi cdc sir kién ngé trong bg dir lidu Mobidet (DWS 128 méu va DOR 80%).
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Hiéu sudt (Fl-score - %)

UP-Fall - Bdnh gid trén di¥ liéu cic sur kién ngd

n}
FD

1051
63.83
3538
80.81
278

d A
oo HD
510 5.36
43.83 37.54
3058 43.01
58.63 43.50
5.50 576

TE)D
7415
90.80
8041
92.38
4957

7232
89.94
8051
92.49
4982

TFDD
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8864
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6133

60.83 63.10

Hinh 2.12. Hiéu sudit cdc mé hinh phdn logi khi sit dung 10 bé ddc trung dé phén
loai cdc sir kién ngd trong bé dir liéu UP-Fall (DWS 128 mdu va DOR 80%).

2.7.2.2.  Anh hwéng ciia kich thudc cira so dit ligu (DWS)
Bang 2.13. Anh huong cua DWS dén hiéu sufit nhdn dang cdc hoat djng trong b

Téng hop

BSC
FEKL
FOL
SDL
Nga

CsI
Cso
JOG

LYI
SCH
SIT
STD
STN
STU
WAL

dir [iéu Mobidct v2.0

Hiéu suit cia RF (Fl-scores %) véi DOR = 80% va cic kich thwéc

32 miun
89.30
89.08
88.47
89.19
89.01
86.47
83.22
96.30
97.37
99.01
97.91
91.43
89.19
98.84
99.21
8434
8430
96.31
95.61

cita s6 khic nhau (sé miu)

64 miu
94.04
93.31
93.71
92.87
93.48
96.87
88.21
98.79
96.51
98.11
99.15
94.06
92.87
99.72
99.03
88.86
88.90
96.93
96.60

128 miu
94.92
95.58
95.28
95.14
95.23
95.18
94.75
98.33
99.49
99.91
98.84
96.61
99.84
99.96
95.02
95.50
99.62
99.11
98.79

256 miu
93.60
93.93
93.23
93.94
93.67
93.66
93.36
98.26
99.39
99.90
98.69
95.49
93.94
99.83
99.94
94.03
94.38
98.89
98.45

512 miu
85.08
79.79
77.04
84.23
81.53
95.45
96.42
98.43
99.82
99.98
91.27
97.12
84.23
98.92
99.99
95.85
96.55
99.46
98.31

1024 miu
84.13
82.56
75.00
78.42
80.04
95.50
98.18
98.21
99.92

100
97.89
97.96
78.42
99.52

100
94.04
93.60
99.58
98.88




Bang 2.14. Anh hirong cua DWS dén hiéu sudt nhén dang cdc hoat déng trong bé
dir liéu UP-Fall

Hiéu suit cia RF (Fl-scores %) véi DOR = 80% va cic kich thwéc

Nhin cira s6 khic nhau (s6 mau)
32 min  64miu  128Smiu 256 miu  512miu = 1024 miu
FH 99.71 100 99.78 96.15 100 96.97
TF 99.51 99.80 99.79 96.00 100 98.08
B 98.88 99.70 98.94 9091 91.84 89.80
FS 9922 99.32 96.23 81.90 80.39 80.00
FE 98.81 99.29 97.52 89.80 88.46 86.54
Ngi 99.23 99.62 98.46 90.95 92.14 90.28
W 99.95 99.96 99.97 100 100 100
ST 99.98 100 99.99 99.94 100.00 97.65
SI 99.95 99.99 99.97 99.82 99.71 97.62
P 99.60 99.68 9921 99.03 98.04 96.08
7 99.94 100 99.94 99 69 98.67 100.00
L 99.96 99.95 100 99.82 99.70 98.72
ADL 99.95 99.97 99.97 99.87 99.73 98.40
Ténghop  99.85 99.93 9988 9930 98.61 9541
2.7.2.3. Anh hwong ciia ti I¢ xép chong dir liéu
100
] —_— —— = E
£ —— e — — e T e T
b ___'-—-'—'.‘-:_-:""-‘._-- L ]
J 90 — === PRTTSSTTIIE
e - iy o pernent eranvenret & L S
“;‘ 5 PRTTPRETIAL — — - -
] - —
3 - -0 -— "
= B0
T B6 dir lidu MobiAct
75
70
10% 20% 30% 40% 50% B0% T0% B0% 90%
---4@--- ANN 8585 B6.2B 87.05 B7.86 3844 38320 8974 90.28 91.09
- o )48 BB.61 Bo.42 90.12 90.99 0181 9275 93.80 95.02 06.56
—a —kNN 9p17 89076 9153 5240 9332 9442 9518 96.59 5823
e F 93.42 0305 9453 95.00 06.21 a97.33 o797 98.79 0B.BO
— ®#—=5VM 8230 B278 8355 B4 .36 3499 8569 B6.45 87.30 8831

Hinh 2.13. Anh hudng ciia DOR dén hiéu sudt phén logi cdc hoat dbng trong bé dit
liéu Mobidct v2.0.
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100
T I
s -l = - —
5 o - -
wi
— — —
(TS

[ TE T .
b w
a8
=]
@ -
T 80 o e rin
PEhe Bo di¥ lidu UP-Fall
.
75 -~ . :
70

10% 20% 30% 40% 50% 60% 70% B0% 90%
=@ ANN BB.&7 BE.OB 91.24 9277 9296 9457 9555 9692 57.72
— & -]4a38 96.02 96.38 96.14 8737 97.79 9843 9898 9938 5972
—» —kNN 5121 91.85 92.67 54.45 9530 96.13 9692 9792 SB.83
iy RF 9788 SE.40 98.43 5524 9521 99.66 958.76 9993 5595
— ®#—=5VM 75.03 73.76 7713 B0.54 8245 B8543 8693 8945 52.13

Hinh 2.14. Anh hieong ciia DOR dén hiéu sudt nhén dang ciia mé hinh.
2.7.3.  So sanh két qua véi cic nghién ciru lién quan
2.7.3.1. Nghién ciru dwa trén b¢ dir ligu MobiAct
Thiét 14p cac tham sé ctia mé hinh nhu WS truot 128 miu (gan tuong
duong 1,5s ctia Chatzaki va cong sur [6]) va ty 1é chong chéo dit liéu 80%
(gidng voi cac thuc nghiém cua Chatzaki [6]).

W0 -
9%
50
s
—_ @
p
g
=) =)
w)
-
o 0
im &5
3 .
wn @ Trung binh
=] o
ar e trong sd
T 55 m
Nga
=0 \
8
BSC FEL | FOL SDL | CHU (o) S0 | 0G| UM m SCH ar sTD TN STU | WAL :‘el
v
“ee 4B B] 6940|6200 56.80 | 55.20(47.30| 66.40 6490 9210 9230 98.40  69.80 9540 9850 87.50 8240 100.0) 9530
J4E [TFHD] | 8460 8560 85.10 82.20|87.30 8150 9520 9450 99.20 9570 89.60 9410 9390 87.70 87.80 99.00 9650
— — -INN[E] [8304)8655 8634 8212|8990 8144 9577 9676 9422 97.68|90.83 9413 9972 8398 83193 9451 9553
KN [TFHD] | 9120 90.80 | 90.60 | 94.70)90.90 9170 97.00|99.70 9990 9570|9260 9230 9290 9380 9360|9960 5820

Hinh 2.15. Hiéu sudt chi tiét cila Chatzaki vé cong su [13] va mé hinh dé xudt ciia
NCS trong viéc phdt hién ADL va ngd.

2.7.3.2. Nghién ciru dwa trén b¢ dir ligu UP-Fall

Tuwong tu v6i phuong phap so sanh cac Nghién ctru dua trén bo di lidu
MobiAct, phan nay NCS so sanh phuong phap ciia minh véi cac cong trinh
gan day trén bo dit liéu UP-Fall.
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00 ~

a0
80
70

60 Cac hanh vi ngd

Hiéu sudt (F1-5core %)

50
FH FF FE F5 FE W 5T 51 P i L

-+ Res-TCN [10] 7300  B58B0 6270 8470 7070 |99.20 5780 93570 7250 9910 S57.20
— — -OP-Tanish [156]| 95.00 94.00 92.00 96.00 97.00 | 97.00 99%.00 99.00 97.00 100 100
— RF [TFHD] \ 9867 9969 0625 9049 0420 /9997 050.92 9990 OBO5 0988 9992

Hinh 2.17. Hiéu sudit chi tiét ciia Lai va cong s [9] va bo ddc trung TEDHD dé
xudt trong viéc phat hién ADL va cdc sy kién ngd.

2.8. Két luin chwong

Chwong 2 da trinh bay mot phuong phap trich rat dac trung méi bang cach
két hcyp thong tin tir mién thoi glan mién tn s, tham sb dinh huorng Va
tham s0 Hjorth cua dir liéu gia tdc. BO 44 dic trung TFDHD dugc dé xuét
cho thiy hiéu suét t6t hon trong viéc phat hién nga so voi cac nghién ciru
khéc, dat do chinh xéac 1an luot 13 95,23%, 99,11% va 98,79% trén bo dit
liéu MobiAct v2.0 va 96,16%, 99,90% va 99,60% trén bo dir liéu Up-Fall.
Két qua thuc nghiém dat duoc khi str dung kich thudc cira s6 WS = 128
mau (trong duong 1.5 gidy véi MobiAct v2.0 va 1.28 gidy véi UP-Fall),
DOR = 80%, va thuit toan RF dé phén loai.

Chwong 3.  XAY DUNG MO HINH PHAT HIEN SU KIEN NGA
Chuwrong nay gidi thiéu gidai phdp t6i wu héa mé hinh Random Forest nham
ndng cao kha ndang phan logi cdc sw kién ngd va phdat trién mé hinh phat
hién nga phu hop voi dir lieu kho thu thap nhu div liéu nga. Muc tiéu cua
chwong nay la trad loi cho Cau hoi nghién cueu thir hai va Cau hoi nghién
citu thir ba, cung cdp cdc gidi phdp nham cdi thién dé chinh xdc cia hé
théng phdt hién ngd. Cac ndi dung va két qua nghién ciru lién quan dén
céc cong trinh [CT2], [CT3], [CT4], va [CT5].

3.1. Giéi thi¢u bai toan

Bai toan trong chwong niy gém hai giai doan: Giai doan thir nhét tap
trung vao viéc tdi vu hoéa md hinh RF thong qua viéc dé xuét thuat toan
GA4RF. Muc ti€u cta giai doan nay Ia tim kiém bd siéu tham sb toi vu
cho RF nham ning cao kha ning phat hién cac su kién té nga.

12



Giai doan thir hai tién hanh xdy dung m6 hinh phat hién sy kién ngi
(FEDM) dua trén dir liéu cac hoat dong binh thuong hang ngay cua con
ngudi. M6 hinh FEDM két hop thuat toan GA4RF véi ky thuat so khop
di liéu linh hoat va k¥ thuat ngudng dé nhan dang cac sy kién nga.

3.2. Toi wu md hinh mé hinh phat hi¢n nga

3.2.1.  Gi6i thiéu téng quan

Mot sd thuat toan MH thuong dugc ap dung trong ADS, chéng han nhu:
Thuét toan dong vat san moi bién (MPA), Thuét toan bay ong nhan tao
(ABC), Thuat toan s6i mau xam (GWO), Thuét toan PSO (PSO) hay thuat
toan di truyén (GA) [109]. Trong luan an nay, vdi cac dac diém cia dir
lidu va cac phuong phéap trich xuit dic trung da st dung, NCS da chon
giai thuat di truyén (GA) dé dé xut giai phap tdi wu cho mé hinh RF.
3.2.2.  Giai thuit di truyén (GA)

Kha nang tim kiém ctua GA duoc danh gia cao vi n6 st dung dit li€u lich
sir dé tro dén vung tim kiém tSt nhét trong khong gian giai phap. Thuat
toan ndy c6 kha ning tim kiém trong khong gian lién tuc va rdi rac, tim
kiém trong khong gian 16n va da chiéu, va n6 khong phu thudc vao thong
tin dao ham ctia ham muc tiéu.

3.2.3. D@ xuit thuit toin GA4RF

3.2.3.1. Téng quan vé thugt todin GA4RF

Khéi tao quén thé
(Chry = M. Ny, )

| Random Forest I:I Fpop = min [Eval(Chrg;)}] |<—| Quan thé mdi |
Lai ghép

Chon loc

r1|n

Thaa man diéu
kién diing

| Bd siéu tham so tdi uu |

¢

Hinh 3.1. Thudt todn GA4RF
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3232 Quy trmh thuc hién thudt toan GA4RF
a. Khdi tao quan thé
b. Hudn luyén mé hinh Random Forest
. Pdnh gid do thich nghi ciia méi cd thé
d. Kiém tra diéu kién dirng
e. Chon loc cd thé
f. Laighép
g. Dot bién
h. Cdp nhdt quan thé méi, danh gid va két thiic vong ldp
3.2.3.3. Ham thich nghi

Fnonm I+ k. 10g2(1 - NMCC(n) (3 10)
Trong do, k 1a h€ s6 hi¢u chinh; Nycc(y 1a hé sd twong quan Matthew
chuan hoa cuia hoat dong thi i,
bai lugng log, ( — Nmcce o doéng vai trd quan trong trong viéc dinh
hinh ham thich nghi, gitp khuech dai sy khac biét gitra cac g1a tri Nycc o
Viéc nay lam cho mé hinh nhay cam hon véi nhimng thay d6i nho trong
gia tri MCC, dic biét khi MCC dat gia tri cao, tir d6 t6i wu hoa hiéu suit
mo hinh phat hién ngd mét cach toan dién va chinh xac hon.
Viéc két hop Nyce va ham logarit trong ham thich nghi 1a mét cai tién
quan trong, gitp thuat toan GA4RF tim kiém hiéu quéa hon cac siéu tham
s6 toi uu cho mé hinh RF, dic biét trong bdi canh dir lidu khong can bang
va yéu ciu phan biét 1 rang giita cdc m6 hinh c6 hiéu suit cao.

Foopy,
s
'

03 —— L—Nycc o
0.1 1 +l~'_.|l:|g:-:l—_\-]}[::-l_ ~

Nuce,,

Hinh 3.3. Anh hueomg cia ham logarit frong viéc ting cuwdmg hd ndng phin bigt cdac
gid tri fitness gan mhoe

3.2.4. Thuc nghiém va dinh gia
3.24.1. Mo td thue nghiém
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Bang 3.1 Gid tri céc tham sé cai dif cho G4
Tén tham sb = Gid tri
Nhiém sic thé (Chr) | {Mg, Nz, Mp}
Kich thirée quén thé | 100
S0 lanlaplaithida | 10000
Tilélaighép 08
Tilgdgtbién | 0.1
3.2.4.2. Két qud va ban lugn
a. BPanh gia kha nang hoi tu cia thudt toan GA4RF
% Két qua thuc nghiém véi b dir ligu MobiAct v2.0

Thute nghiém trén b di¥ liéu MobiAct v2.0

o035
0.030
0.025
o.oz0
S oos
&
W
.01 =
FpOp =1+k.l 082 (1—N M CC]
.05
0.000
NN L ERAEESOANFYYRAEEEBRAREREE B G
T T T T T T T T T T T T T T T T T T T T T T T T T A
LR EEEREEREREREREREREREREREREEEEEREERERRE!
2 0 0 C C O 90 9 99 9 9 9 90 00 CcC oo o9 o 99 a9
NpCC

Hinh 3.4. Gid tri hdm thich nghi theo Ny trong 50 the hé cubi cing truede khi théa
min diéu kign dimg tai 58 1n I3p 151 da trén b6 dik liéu Mobidct v2.0.

Thuyc nghiém trén bd dit ligéu UP-Fall
0.045

0.040
0.035
0.030
0025
g 0.020
w0015
0.010 Fp0p=1+k.|ogz(1—NMcc}
0.005
0.000

0997561
0.997569
0.997570
0.997583
0997612
0997614
0997633
0997674
= 0997688
0997721
0.997729
0997747
0.997767
0997776
0.997787
0997807
0997829
0997852
0997361

M~ o
gz
& 8
o o

m R
i
m%
&
(==

0997542
0.997655
0997715

=
a
]

Hinh 3.5. Gid tri ham thich nghi theo Nyc trong 50 thé hé cubi cing trude khi théa
mdn diéu kién dirng tai 56 lan Idp té1 da trén bé dir liéu UP-Fall.

3.24.3. So sanh két qud véi cdc nghién ciru khdc
a. So sanh voi cac nghién cuu swr dung bo dir licu MobiAct v2.0
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100
g5 |
50
85
BD |
75 i

70
1
65 °
1
60 | i ha '
! Cac hafh > .5
55 1 vi nga
- BSC | FKL | FOL  SDL JCHU | €SI CSO0 JOG UM LW SCH | SIT | STD | STN | STU WAL | Falls | ADLs All
srasdaae SSRDC IISZ]I 87.00 72.00 70.00 S&OOiQ?.OO 96.00 99.00 96.00 92.00 SEOD 79.00 93.00 90.00 90.00 97.00
==—gr==|Bk [154] |83.16 75.57 65,10 7214.59015 8019 83.43 98.50 98.97 GE 70 7EE1 97.71 93.43 91.25 92.95 99.37
—— RF[CT1] "94.92 9558 9528 9514'95\18 94.75 98.33 99.49 99.91 SEE4 06 61 99.84 9996 95.02 95.50 99.62 9523 9011 9879
—— GALRF 5739 SEEY DR 57 060006 78 96.27 97.88 90.60 99.93 H0.75 07.45 00.04 99.94 96.69 96.79 99.77 0601 $027 D005

Hiéu sust (F1-scare %)

Hinh 3.6. So sénh hidu sudt ciia thufit todn GA4RF v6i thudt todn ctia nhém tde gid
Azmat [20], Chatzaki [13] va Le [CT1] thuc hién trén bé dit liéu Mobidct v2.0.

100 r
95 -
1
a0 -
1
851
= go ! I
u 1 H
] I
= 75w \ ] ] (1}
- 1 4 A : ‘\r' 1 A
= 70 - LY ; L
=1 L]
‘g &5 ! ‘l Jl !
£ ! i !
= 1 P 1
60 | Cac hanh |
55 1 vinga \

- FH FF FB  F8 FE « W ST 3§l F 1 L Falls ADLs Al
...-e..-OP-'I'anish[]_'iS]! 95.00 34.00 92.00 56.00 9?.00!9?_03 99.00 95.00 97.00 100 100
====-Res-TCN[157] 173.00 85.80 62.70 84.70 70.70195.20 97.80 95.70 72.90 95.10 97.20
—— FRF[CT1] ] 99.67 99.69 96.25 50.49 94.2ui99.9? 99.92 99.50 98.05 99.23 99.92 96.16 99.0 99.60
—e— GASRF 99.33 93.05 97.95 3.5 96.82'59.50 99.92 99.79 96.30 99.3% 99.84 97.67 99.82 99.65

Hinh 3.7. So sdnh hiéu sudt ciia thudit todn GA4RF véi thudt todn ciia nhém tdc gid
OP-Tanish [119], Res-TCN [120] va Le [CT1] thuc hién trén bé dir liéu UP-Fall.

3.3. Xay dung mé hinh phat hién sw kién nga (FEDM)
3.3.1. Danh gia mirc d9 anh hwéng ciia cira s dir liéu

Viéc lua chon DWS rét quan trong, vi kich thudc nay anh huéng dén hiéu
suat nhan dang ctia hé thong. DWS qué ngan s& khong cung cap dii thong
tin cho cac hoat dong riéng 1é, trong khi DWS qua dai c6 thé chira nhidu
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hoat dong khac nhau trong ciing mét cira so.

Moi loai hoat dong ctia con ngudi co dic diém riéng, thoi gian dién ra
cling khac nhau. Céac hoat dong thuong ngay co6 thoi gian dai, trong khi
ngd thuong dién ra bit ngo trong thoi gian ngin. Vi vy can duogc diéu
chinh kich thuéc cira s6 mot cach linh dong dé phu hop véi timg nhém
hoat ddng. Vi cac hoat dong xay ra nhanh nhu nga, st dung kich thude
cira sO ngdn (sWS) s& gitip trich xuit dic trung chinh xac hon. Nguoc lai,
kich thudc cira s6 dai (LWS) phu hop véi cac hoat dong tudn hoan nhu di
bd, chay, nhay. Dé giai quyét van d& nay, NCS dé xuat phuong phap so
khdp hoat dong & nhiéu ctra s6 con véi cira s6 dai dé tang cuong kha ning
phat hién cac su kién nga va cac su kién nga. Y tuong thiét k& mo hinh mé
hinh phat hién cac su kién ngd (FEDM) trong luan an nay dugc mo ta nhu
trong Hinh 3.8.

Dit liéu thd thu thap bang gia téc ké cda dién thoai théng minh
i —Tncx :

—Tnecy !
1

I

i

I

[ i
Cua so LWS i
i

I

]

i

I

]

Gla tde {mfsh2)

e
.

Tilé dang nhat (ry)
_ Hoat dong doén dugc trong céc ciia s0 sWSy

T -
k Hoat dang doan dudc trong cla so LWS),

Hinh 3.8. ¥ tudng thiét ké md hinh phdt hién cdc si kién ngd (FEDM). Trong hinh
vé, LWS la kich thiée cira 56 dai, sWS la kich thudc cita s6 ngdn.
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3.3.2.

M6 hinh phat hién cac sw kién nga (FEDM)

PEEEEEE e mmm m m mmimimim i m e e e s e e e -
f e e B .
[ S : Phan doan di Cac mi-dun

: o | Eu, trich chon nn dang ADL

' DULEV dic trung theo [— | theo kich thudc ‘m‘m;f g

1 I'!lﬂ: U{”ﬂé“ I | Kich thuse cia cila sd dai

1| I ot dang i dii (LWS) [ARM 5]

1| tinh thdngfand| | —

1 |84 dugc gin ahdnl 1 | Phan doan di Cac md hinh -

| 1| | Hiu, trich chon nhan dang ADL S0 khdp NChqﬂtﬁﬂlﬂ

I 11 déc trung theo [—{ | theo kich thuic | (—={ sWS vdi hoat dang & LWS

; || hich thuse oiis ciia 50 ngén )

I 1 50 ngén [sWS) [ARM,q05]

. ]

1

1

1

1

1

A
I "
‘31 [erandoandn Cac mi-dun I
I R ;

e R T !
[ TR i i thace oin cifa s3 dai duge hudn N
T A o5 gailLws) [ARM 1305 k
— :
| 1| | Phén doan dd Cac md hinh - . |
: : liéu, trich chan nhén dang ADL S0 khdp céchogt ding o Tilg ding nhat I
[ 11— dic trung thea [—| | theo kich thutc | | —| sWS vdihagt dang 4 LWS T > 6 1
. : li!:h thude oiia clia 50 ngén (Y] Noudng tdivu I
* 53 ngén [sWSs) [ARM,q05] e
| | I

b L BT _____ i
! |

Hinh 3.9. M6 hinh tong quan phdt hién cdc su kién ngd
3.3.2.1. Giai doan toi wu tham so

Giai doan nay dugc thyc hién dé tim ra bo tham sd tot nhat cho FEDM.
B6 tham sb can tim 14 t,=(LWS,, sWSy, 6,), trong d6 LWS 14 kich thuéc
ctia cira sO dif liéu 16n (phut hop véi cac hoat dong binh thudng nhu di bo,
chay, nhay,...), sWS la kich thu6c cta ctra s6 dit liéu nhé (phu hop véi cac
su kién ngi nhu ngd), va 0 1a ngudng hiéu suit ciia mo hinh trong viéc
phat hién cac su kién nga va binh thuong.

3.3.2.2. Giaidoan phdt hién
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ADL - Ay juvs)

Hoat ddng hangngay

Hinh 3.10. Quy trinh thirc hién nhén dang va phat hién su kién ngd

3.3.3. Thuc nghiém va danh gia két qua

3.3.3.1. Dirliéu thir nghiém

B0 dit liéu MobiAct 2.0 [107] sir dung dé huén luyén, kiém thir va danh
gi4 cac phuong phap dé xuét trong phan nay. Chi tiét vé b dit liéu nay da
duogc trinh bay 6 Muc 2.3.1. Chin hoat dong binh thuong trong bd dir liéu
MobiAct 2.0 dugc st dung dé huan luyén cac mo-dun ARM. Cac hoat
dong nay dugc mo ta lai trong Bang 3.2.

Bdng 3.5. Cdc méu hoat dgng binh thuong trong bé dit liéu Mobidct v2.0 dwoc sit

T
G) Nhin
1 CHU
2 JOG
3 JUM
4 SCH
5 SIT
6 STD
7 STN
& STU
9 WAL
10 Fall

Thai
gian (s)
6 gidy
30 gmdy
30 gmdy
6 gidy
1 phiit
5 phut
10 gay
10 gidy
5 phut

10 gidy

dyng dé hudn luyén mé hinh.

M ti L“;;::-“
Chuyén tiép tie ngdi sang ding (dimg 18n tir ghé)
Chay bo
Nhay lién tuc
Chuyén tiép ti dimg sang ngdi (ngdi trén ghé . ,
Ng(:; trén?;:é v niﬁﬂggcl}gdérfgihﬁ rlhang],;l : Bl-t:lh thmi‘ng
Dimg véi cir déng nhe nhang (hing ngay)
Di xubng ciu thang (10 bic)
Di 1én ciu thang (10 bic)
Di b6 binh thudng
Di* lifu tong hop ciia 4 kifu s kién ngi khac nhau Nea

(cac s kién ngd) 1a BSC, FKL. FOL va SDL.

3.3.3.2. Mo td thuc nghiém
Quy trinh t6 chirc cac thuc nghiém dé tim bo tham sé t6i wu, danh gia tinh
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hi€u qua cia mo hinh dé xuat FEDS dugc thyuc hién nhu sau:
Lua chon dir liéu: LAy ngau nhién 70% dix liéu thd cua chin hoat
doéng thuong ngay trong bo dir lieu MobiAct v2.0 (Error!

o))

O]
®)
(4)
©)

a. Hudn luyén mé-dun nhin dang hoat déng (ARM)

Reference source not found.).

Huan luyén mo-dun nhan dang hoat dong (ARM)
Dbanh gia mo hinh dya vao di li¢u cac hoat dong binh thuong;
Panh gia mé hinh dua vao dir liéu cc su kién ngd;
Lyua chon bo tham s6 téi wu t,, = (LWS,,, SWS, 01,).
3.3.33  Két qud va ban lugn

Dir li€u tho cia chin loai hoat dong binh thuong 14n lugt dugc phan thanh
nam loai WS khéc nhau, d6 1a 64 mau, 128 mau, 256 mau, 512 miu va
1024 mAu va thiét lap DOR & muc 80%.

Bdng 3.0. Ket qud hudn luyén cac mé hinh ¢ cac WS khde nhau dwa trén chin nhéin

Chuyén tiép tir ngdi sang ding (ding

ADL thuong gdp trong bé dir liéu Mobidct 2.0

Hoat ding Nhin

1én tir ghé) CHU
Chay bd JOG
Nhay lién tuc JUM
Chuyéq tiép tir ding sang ngdi (ngdi SCH
trén ghe)

Ngdi trén ghé véi nhing cir déng nhe SIT
Piing vdi cik dong nhe nhang STD
Di 1én cdu thang (10 béc) STN
Di xubng cu thang (10 bic) STU
Di bd binh thwong WAL

b. Ddnh gia mé hinh dwa vao dii liéu cac hoat dong binh thuong

20

96.70

96.50
98.10

97.90

9980
99.10
88.60
88.70
98.30

Fl-score (%)
WS=64 WS=128 WS=256 WS=512

96.60

98.50
99.60

97.30

99.70
99.70
92.60
93.10
99.30

95.20

99.50
99.90

97.60

99.80
100
95.00
95.50
99.60

94 80

99.90
99.90

96.40

99.30
100
96.60
96.90
99.90

WS =1024

9420

99.90
99.90

96.10

99.50
100
9420
92.70
99.90



Bdng 3.7. Két qud thit nghiém FEDM v6i bg dit liéu hogt déng binh thirdng.

Tile LWS=512 LWS=512 LWS=512 LWS=25 LWS=25 LWS=128
(m)* sW5=256 sW5=128 sWES =064 sW5 =128 sWS =64 sWS =064

0.1 96.12 96.22 95.94 93.77 93.60 89.05
02 96.06 96.17 95.70 93.57 93.20 88.63
03 9598 96.10 9534 9332 92.66 88.16
04 95.85 95.87 9473 93.05 91.72 87.57
0.5 9546 95.62 94.09 92.24 90.78 86.07
0.6 9522 9521 92.74 91.72 89.64 8499
0.7 9476 9428 91.15 91.03 87.27 83.41
0.8 94.06 92.63 87.76 90.08 84.20 81.01
0.9 92.88 90.05 80.98 88.27 78.18 7713

1.0 £0.14 54.01 83.98 61.19 6939
*1y cang nhd, két qud dir dodn clia FEDM trén cdc LWS va sWS cang khdc biét
C. BPanh gia moé hinh dva vao dit liéu cac su kién nga

Bang 3.8. Két qud thir nghiém FEDM voi bg dit liéu cdc sie kién ngd.

Tile LWS=512 LWS=512 LWS=512 LWS=25 LWS=25 LWS=128
(np)*  sWS=256 sWS=128 sSWS =64 sWS =128 sWS =064 sWS =64

0.1 90.28 §9.45 §8.93 96.63 9536 97.87

02 90.13 88.96 88.10 95.64 93.44 96.93
0.3 §9.90 88.36 §7.20 94.26 92.00 96.03
04 §9.34 87.27 86.07 93.07 90.01 95.14
0.5 87.88 86.45 8532 9033 88.15 9295
0.6 87.09 85.66 84.65 8842 85.99 01.88
0.7 86.56 §3.86 83.07 86.73 82.90 90.74
0.8 85.59 80.82 80.37 85.04 80.51 89.69
0.9 8412 16.65 13.69 8298 77.97 8861
1.0 19.05 7031 67.79 80.31 75.61 85.65

1, cang nho, két qud dir dodn ciia FEDM trén cdc LWS va sWS cang khdc bigt

d. Luwa chon bé tham sé t6i wu

Murc ngudng 6 = 0.4, LWS = 256 mau, sWS = 128 mau la sy lya chon phu
hop dé 1am bo tham sb t6i uu cho FEDM. Véi bd tham sb tp, =
(256,128, 0.4), hiéu suat phat hién cac hoat dong ctia con ngudi (bao gdbm
ca binh thuong va ngi) déu dat trén 93%.

21



Bdng 3.9. Két qud thiee nghiém hé théng nhdn dang cde mau chuyén déng binh
thirong va ngd

Newing L“"S_= 512 L“Y"S_= 512 L“'.S iSlE L“"S_= 256 L“:.S iZSﬁ L“'.S i 128

sWE=256 sWS5=128 sW5=04 sWS=128  sW5=064 sW5 =64

© NA AE NA AFE NA AE NA AFE NA AE NA AE
0.1 9612 9028 9622 8945 9594 8893 93.77 96.63 93.60 9536 89.05 9787
0.2 96.06 90.13  96.17 B88.96 5570 BB.10 9357 95.64 9320 5344 BB63 5693
0.3 9598 8990 96.10 8836 95534 B7.20 9332 9426 9266 5200 BB.16 56.03

YR o555 8934 9587 8727 9473 86.07 [ENLIRERGEA 9172 9001 8757 9514

0.5 9546 B7.88 9562 8645 9409 8532 9224 9033 90.78 8815 86.07 9295
0.6 9522 B7.09 9521 8566 9274 8465 9172 BE42 8964 8599 B49% 91388
0.7 9476 B6.56 9428 8386 91.15 83.07 91.03 B6.73 8727 8290 8341 90.74
0.8 94.06 B5.59 92.63 B80.82 87.76 80.37 50.08 B85.04 84.20 8051 81.01 89.69
0.9 9288 8412 90.05 7665 8098 73.69 8827 8298 7818 7797 7713 8861
1.0 90.82 79.05 80.14 7031 54.01 67.79 8398 8031 61.19 7561 693% 8565

Ghi chii: NA - Hoat déng binh thicomg; AE - Cac sy kién ngd

3.4. Kétluin chwong

Trong chuong nay, nghién ciru di tap trung vao viéc cai thién hiéu suat
cua m6 hinh Random Forest (RF) trong phat hién sy kién nga va xay dung
mod hinh phat hién sy kién ngd (FEDM) dua trén dir liéu cac hoat dong
thuong ngay.

Thir nhét, ludn 4n di d& xuét thuat toan GA4RF, sir dung giai thuat di
truyén (GA) dé tim kiém gié tri toi wu cho cac siéu tham sd ciia mo hinh
RF. Thuat toan GA4RF di thé hién kha nang tim kiém b0 siéu tham s t6i
wu mot cach hiéu qua, gitp cai thién ddng ké hiéu suit phat hién ngi, dat
do chinh xac tir 95.23% 1én 96.91% trén b dir licu MobiAct V2.0 va tur
96.16% 1én 97.67% trén bo dir li¢u UP-Fall.

Thtr hai, luén an da phat trién mo hinh FEDM nham nhén dién cac sy kién
ngi bang cach phén tich dit lidu cac hoat dong binh thuong hang ngay. M6
hinh nay két hop céac k¥ thuat trich xuit dic trung hiéu qua tir Chuong 2,
thuat todan GA4RF tdi wu & Chuong 3, phuong phap so khép dir liéu linh
hoat va k¥ thuat ngudng dé phan biét hiéu qua giita cic hoat dong binh
thuong va sy kién ngd. M6 hinh dé xuit da dat dugc hiéu suit phat hién
cac hoat dong thuong ngay 1a 93.05% va cac su kién nga 1a 93.07% & murc
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ngudng 0 = 0.4, LWS = 256 mau, sWS = 128 mau. Cac ndi dung va két
qua nghién ctru ctia chuong nay da duoc céng bd & cac cong trinh nghién
ctu [CT2], [CT3], [CT4] va [CT5].

KET LUAN VA KIEN NGHI

Luan 4n di dé xuit mot sb giai phap nham tang cuong hi€u qua ctua hé

thdng phat hién sy kién ngi ciia con nguoi. Cac giai phap dé xuat duogc

thiét ké dé tan dung céc thiét bi sdn co nhu dién thoai, huéng tdi viée tao
ra mot phan mém mién phi va dé dang tiép can cho nhiéu ngudi. Nhiing
dong gop chinh cua luan 4n bao gom:

+ Dé xuit mot phuong phép trich xuét dic trung mai tir dix liéu gia toc 3
truc. Phuong phap nay két hop cac dic trung tir mién thoi gian, mién
tan sd, cling véi cac tham sé dinh hudng va tham sb Hjorth.

+ Dé xuét thuat toan GA4RF, thé hién kha nang tim kiém bo siéu tham s6
t6i wu cho Random Forest nhd ciu trdc nhidm sic thé, khdng gian tim
kiém va ham thich nghi duoc thiét ké theo huéng méi, phi hop voi dic
diém cua céc bo dir lidu nga.

+ Dé xuat md hinh phat hién su kién ngad (FEDM) duya trén wu diém cua
thuat toan GA4RF d t6i uu, cing véi ky thuat so khép dit lidu linh hoat
va k¥ thuat ngudng. FEDM c6 thé phan biét hiéu qua giira cac hoat dong
binh thudng (dix liéu huan luyén) va cac su kién nga (dit liéu mai), mang
lai kha nang phat hién nga chinh xac ngay ca khi dir liéu vé sy kién ng
khan hiém.

Mic du cac dé xuét va két qué cuda luan an da dat dugc cac muc tiéu dé ra,

NCS nhan tha‘iy luan 4n con mot sd han ché can duge khéc phuc trong

tuong lai:

+ Chua thu thap duoc bo dit liéu vé hoat dong cua ngudi Viét Nam
va mai thi nghiém trén hai bo dix liéu khac nhau.

+ Chua thir nghiém véi nhiéu phuong phap khac va chua so sanh
Vi cac ky thuat lya chon dic trung ty dong nhu phan tich thanh
phan chinh (PCA), phan tich thanh phan doc lap (ICA), giam sb
chiéu phi tuyén (t-SNE), ...
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+

Chua kham pha nhiéu giai phap téi wu khac ngoai giai thuat di
truyén nhu Tdi vu hoa Bayesian, Hyperband, Adam, ...

Phan mém phéat hién sy kién ngd méi chi & dang nguyén mau, can
duoc phat trién va thir nghiém thuc té.

bé tiép tuc phat trién va hoan thién hé théng phat hién sy kién nga, dé xuat

cac hudng nghién ctru sau:

+

Xay dung bd dir licu vé hoat dong ctia nguoi Viét Nam va da dang
hoa ngudn dit liéu dé d4nh gia toan dién hon hiéu qua cia mé hinh.
Thir nghiém cac phuong phap trich xuat ddc trung khac nhau, dic
biét 1a cac k¥ thuat Iya chon dac trung tu dong dé tim ra bo dic
trung toi wu cho timg bo dit lidu cy thé.

Kham pha va ap dung cac k¥ thuat toi wu mé hinh tién tién hon
nhu Bayesian Optimization, Hyperband, hodc cac bién thé cua
giai thuat di truyén.

Xay dyng mo hinh véi dit liéu thoi gian thyc, déng thoi hoan thién
phan mém phat hién su kién ngi, tich hop thém céc tinh niang nhu
canh bao khan cép, theo ddi stc khoe lién tuc va trién khai thir
nghiém thuc té trén cac d6i tugng ngudi ding muc tiéu.

Nghién ctru két hop véi cac loai cam bién khac nhu cam bién nhip
tim, cam bién vi tri cling nhu tiép can vin dé theo hudng hoc
chuyén giao dé nang cao d6 chinh xac va do tin cdy cta hé théng
phat hién sy kién nga.
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