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Md& dau

Thé gisi da ching kién nhiéu thay déi va bién dong manh mé do thién tai, dich
bénh va chién tranh dan dén gidm tuong tic ctia con ngudi, han ché di lai, hoc
tap va lam viéc. Nghién cttu xay dung cac ing dung tuong tac ao trong y hoc gitap
chia sé, dao tao, danh gia va chan doan tit xa [2, 19], didu nay gép phan loai bé
nhitng van dé hién nay. Bén canh d6, sy phét trién nhanh chéng ctia tri tué nhan
tao, hoc sau (Deep Learning), thuc tai 4o da trd thanh mot phan khong thé thiéu
dugdce tich hgp trong cac tng dung nhu hé thong cham séc stic khée. Tuy nhién,
van dé dat ra 1a can dam bdo an toan khi truyén tai cac dit licu ndy qua mang
Internet. Huéng tiép can ctia luan an dé giai quyét van dé nay la tich hop cac ki
thuat mat ma cting nhu cac thuat toan ma héa va giai ma [11, 20]. Viéc nghién
citu giai quyét bai toan mo phéng co thé ngusi va xay dung tng dung phuc vu cho
cong tac nghién citu, hoc tap va luyén nghé gidi phau hoc 1a van dé con mdéi mé
v6i Viet Nam, trong khi da c6 nhitng yéu cau thuce té dang dat ra. Trong pham vi
nghién ciu, luan an tap trung dén cic van de dang duge quan tam la: ki thuat xi
Iy d6i tugng trong mo phéng y hoc, téi wtu héa déi tugng 3D, x1t Iy anh va hién thi
hinh anh dya trén cong nghé 3D thic tao 4o, ting dung mo phéng co thé ngusi va
ma héa dit lieu trén duong truyén. Vi vay muc tiéu ciia luan an "Nghién ciu mot
50 ki thuat xi ly doi tuong va mo phdng ing dung trong y hoc". Dé tai nghién citu
huéng dén viec mo phong va biéu dién co thé 4o hoan chinh va bdo mat thong tin

y té trén duong truyen, cu thé luan an tap trung nghien citu cac van dé sau:

» Thit nhat: Nghién cttu tong quan va phat trién cac ki thuat xt 1y déi tuong
3D, mo6 hinh héa, céc kj thuat tai tao, mo phong bé mit, vat lieu ciia mo
hinh. Danh gia va lya chon phuong phap phtu hgp, hiéu qua.

m Thit hai: Nghién cttu va t6i wu héa cac mo hinh, nghién ciu ki thuat da
nguoi dung trong 3D thuc tai 4o, nghién citu cac ky thuat moé phéng 3D
thuc tai 4o tir cdc anh y té (MRI, X-Ray, CT Scan).

» Thit ba: Nghién cttu k¥ thuat ma hoéa dit lieu y té trong qua trinh truyen di
licu hinh anh giita cac thiét bi.

m Thit tu: Trén co sé ki thuat dé xuat xay dung thit nghiém mot hé thong
mot s6 bo phan trén co thé ngudi nhu: hé xuong, co, tiéu hoéa, tuan hoan,
than kinh, tim.



V6i cac muc tiéu ctia luan an nhu trén, ngoai phan mdé dau va két luan, luan an
dugce t6 chite thanh 3 chuong:

e Chuong 1: Téng quan vé xit Iy déi tuong trong moé phéng y hoc

e Chuong 2: Dé xuat mot s6 ki thuat xi 1y déi tugng trong mo phéng y hoc

e Chuong 3: Ung dung céc ki thuat xi 1y déi tuong xay dung hé théng mo
phéng thuec té 4o co thé ngudi.

Trong chuong 1 giéi thieu mot s6 kién thitc co s6, ki thuat biéu dién tai tao, tuong
tac trén doi tuong va cac hudng tiép can xu 1y doi tugng, khai quat vé mo phéng
va mo phong 3D. Chuong 2 luan an dé xuat mot s6 ki thuat: Lya chon mau RGB
hiéu qua cho cau tric déi tuong 3D phiic tap, ki thuat nang cao hiéu qua tuong
tac da ngudi dung trong thyc té 4o, bén canh d6 dé xuat k§ thuat ting cudng ma
héa dit lieu y té trén duong truyen trong cac hé théng phan tan dya trén IoT.
Chuong 3 duya vao céc ki thuat dé xudt trén xay dung hé théng mo phéng co thé
ng1di phuc vu nghién cttu va gidng day mon gidi phau hoc c6 phan tich, déi sanh

hiéu qua qua hé théng thuc nghiem.

Céc két qua nghién citu ctia luan an gép phan bo sung va hoan thién cac giai phap
xit Iy déi tuong 3D hiéu qua tng dung dé mo phéng thuc tai 4o trong v hoc. Cu

thé, luan an cé6 4 déng gop chinh sau:

» Dé xuat ki thuat Iya chon mau RGB hiéu qué cho cau tric déi tuong 3D
phiic tap duya trén két hop phuong phap gan thé, danh dau bang cach chon
viing mau RGB trén cau tric déi tuong trong hé thong do thi canh.

s Dé xuat k¥ thuat nang cao hiéu qua tuong tac véi da ngudsi dung trong thic
té 4o tang cudng véi cac kich ban cic nguoi dung c¢6 cliing khong gian dia 1y
va khac khong gian dia 1y.

» Dé xuat thuat toan Memetic ting cuong ma hoéa dit lieu y té trén duong
truyen trong cac hé thong phan tan dya trén IoT st dung thuat toan Memetic
két hop phép bién d6i DWT.

= Xay dung hé théng moé phéng cac hé ¢ quan trong co thé ngusi: He xuong,

co, tuan hoan, than kinh, hé ho hap, tiéu hoéa, he bai tiét va sinh duc, ...



Chuong 1

Téng quan ve xu 1y déi tuogng trong mo
phong y hoc

1.1 Cac hé théng md phong

BANG 1.1: So sanh hiéu nang hoat dong ctia cic hé thong mo phéng

Hé théng Hé thong Hé théng nhing

Cac dac trung chinh nhang ban nhing toan phan
Do phan giai Cao Cao Trung binh
Cam nhan vé pham vi khong gian Thép Trung binh-Cao Cao

Kha nang tuong tac Thép Trung binh-Cao Cao
Truong quan sat Thap Trung binh Cao

Do tré Thép Trung binh Trung binh-Cao
Cam giac hién dién trong VE Khong-Thap Trung binh-Cao Trung binh-Cao

1.2 M6 phong 3D trong y hoc

Cho dén nay, linh viyc noi bat trong y hoc ap dung thanh cong cong nghé mo
phoéng la gid lap giai phau (Surgical Simulation) [? ] Trén co s6 cac ky thuat do
hoa may tinh v Mo phoéng, hé thong dao tao y hoc nay bao gom hai bo phan co
ban: Khéi tuong tac ba chiéu 14 mo hinh sinh thé 4o cho phép ngusi sit dung thuec
hién cac thao tac giadi phau thong qua cac dung cu giai phau do; Khoi giao dién
ngudi diing hai chiéu cung cap nhitng thong tin phan hoi tric quan tit mo hinh
trong qua trinh gidi phau cing nhu nhiing thong tin huéng dan trong phién dao

tao.



1.3 M5 hinh 3D va nguyén Iy téi uu

M6 hinh 3D [16] 1& mot cau trac dit licu mo t& hinh thai 3D cia mot doi tugng.
C6 hai dang bai toan tdi wu trong linh vitic mo phéng 3D. Thit nhat, 13 t6i uu vé
mit hinh 4nh. Thi hai, 13 t6i uu s6 luong ludi.

1.4 Mot sd ky thuat biéu dién, tai tao trén déi tuwong 3D

C6 2 phuong phap biéu dién déi tugng 3 chiéu la phuong phap biéu dién bé mit
va biéu dién theo phan hoach khong gian. Dé giam thiéu khong gian bo nhé ctia
mo hinh, mot trong nhitng cach tiép can la gidm thiéu s6 bé mit biéu dién mo
hinh. Trong moé hinh héa hinh hoc, mit cong tron thuong duge ding dé mo ta bé
mit clia cac doi tuong thie. Dang thuong diing 1a mit cong phan manh hodc mat
cong tham s6 [5]. Hau hét cac thuat toan téi tao bé mat ngam két hop cac nguyén
ham ngam cuc bo dé thé hien cac bé mit dya trén § tudng dude phat trién baéi
Blinn [17].

1.5 Tuong tac déi tugng 3D va da géc nhin tir ngudi diing

Dé dam béo tinh chinh xac trong tuong téac, can phan tich vi tri ciia ngusi diing
dya trén phép chiéu moi trudng 4o dé ddm béao diém chiéu déi tugng 3D khong bi
bién dang v6i vi tri nhin ctia ngudi dung [6, 12]. Viéc anh xa gitta cac thanh phan
tuong tac va thiét bi dang la thach thic 1én. Thi nhat nguoi diing c6 thé quan
sat su lien két giita thiét bi vi biéu dién &o ctia thiét bi theo diém nhin. Thit hai,
cac thiét bi tuong tac theo déi chuyén dong tay ngudi ding va phai phan hoi truc
quan ngay lap tic hanh dong doé.

1.6 Bao mat cho di liéu cac déi tuong 3D

Trao doi dit lieu y té hien da tré thanh mot su kien thudng xuyeén ctia cuoc song
hang ngay & nhiéu bénh vién. Tuy nhién, van dé dat ra la can ddm bdo an toan khi
truyén tai cc dit lieu ndy qua mang Internet. Mic du giao thiic https da duge
trang bi cac ky thuat bdo mat nhung cac hé thong truyén dit lieu y té van can c6
mot phuong phap bado mat trong moi trudng IoT [1, 4, 18]. Huéng tiép can dé giai
quyét van dé nay la tich hop cac k§ thuat ma héa dé tranh nhing xam nhap va

truy cap trai phép vao he thong [11, 15, 20]
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Chuong 2

Pé xuat moét sé6 ky thuat xi 1y déi tuong
trong mo phong y hoc

2.1 Ky thuat lua chon mau RGB hiéu qua cho ciu tric
dbi tugng 3D phiic tap

2.1.1 Dat van dé

Céc déi tuong do hoa dudc téi tao theo ting diém anh dé tao ra hinh anh cudi
cling trén man hinh. V6i cac déi tuong phiic tap, cac diem anh yéu cau hang ngan

cac tinh toan va cac 16i goi ham dé dugc vé ra.

2.1.2 Dé xuat m6 hinh lya chon mau RGB hiéu qua cho ciu tric déi
tuong 3D phic tap trong hé théng do thi canh

Phuong phap dé xuat dugc mo ta trong 06 bude trong Hinh 2.1:

» G “»

® V& trudc khilva ® Xac dinh lam & o Két ndi dén co s& @ Thao téc Iap trinh dé e XUrlycactinhtoan e Tuong tac voi
chon va dinh danh ranh gidi di ligu diéu khién texture chinh, d6 bong GLSL viung da chon
cac trang thai cda
RGB texture

Hina 2.1: K thuat Iyga chon mau RGB hiéu qua cho déi tugng 3D phiic tap.

2.1.3 Két qua thuc nghiém va danh gia

Céc thyc nghiém duge trién khai trén hé thong phan mém mo phéng giai phau
Anatomy Now. Phuong phap dé xuat duge ap dung trén ca déi tuong 3D tinh va
dong.



2.1.3.1 Thuc nghiém 1: Panh gia hiéu nang cac thao tac ghi pixel

Két qua thuc nghiem dudce so sanh va danh gid trén cac tham sé: Toéc do trung
binh ctia téc do khung hinh (FPS), ty l¢ stt dung GPU (%) va CPU (%), bo nhé
chuyén dung GPU, bo nhé hé thong GPU va bo nhé committed GPU. Tur két
qua thite nghiém cho thay toéc do rasterization trung binh luon nam trong khoang
tir 44,02 dén 60,01, miic st dung GPU trung binh 1a 9,35%, CPU trung binh 1a
10,58%, trung binh bd nhé danh rieng cho GPU 1a 1,26 GB, bd nhd trung binh
ctia he thong GPU la 78,38 MB va trung binh bo nhé dude cam két ciia GPU Ia
1,186 GB. Céac két qua cho thay ro nhiing 1oi thé clia giai phap duge dé xuét.

BANG 2.1: So sanh danh gia hiéu suat ghi pixel ctia phuong phap dé xuat

FPS GPU CPU GPU GPU Commited GPU
Hé théng Trung binh (%) (%) Danh riéng Hé théng Memory
Hé xuong - day ching 60.01 8.59 7.98 1.01 GB 83.3 MB 1018.8 MB
Heé ho hap 59.22 8.84 9.4 1.1 GB 81.4 MB 1.0 GB
Hé tim mach 44.02 6.83 12.49 1.2 GB 72.8 MB 1.0 GB
He bai tiét - sinh duc 50.5 9.11 9.28 1.2 GB 81.1 MB 1.1 GB
Hé co 47.62 12.59 12.29 1.8 GB 75.1 MB 1.7 GB
Hé tiéu hoa 48.68 11.16 10.82 1.4 GB 81.4 MB 1.4 GB
He than kinh 43.52 7.03 12.49 1.2 GB 70.8 MB 1.2 GB
Heé noi tiét - Hach 49.69 10.68 9.89 1.2 GB 81.2 MB 1.1 GB
Trung binh 50.4075 9.35375 10.58 1.26375 78.3875 1.186865

2.1.3.2 Thuc nghiém 2: Panh gii hiéu qua trén dbi tugng 3D phiic tap

Cac phép do duge thyc hién cho thay phuong phap dé xuat rat tot khi ap dung
trén cac doi tugng phiic tap, xem Bang 2.2 va Hinh ?7.

BANG 2.2: So sanh danh gia diém chuan FPS trén hé théng giai phau ngusi

Th tv Cac giai phap Téc do ctia Rasterization (FPS)
1 Rasterizer don gian 16.1822
2 Rasterizer ting dan 27.0873
3 Rasterizer dua trén khéi 34.9521
4 GPU khong dudc tdi wu hoa 45.1296
5 Phuong phap dé xuét 50.4075
6 GPU dugc toi uu 112.2538




2.2 Ky thuat nang cao hiéu qua tuong tac véi da ngudi
diing trong thuc té o tang cudng

2.2.1 Dat van dé

Thé gi6i da ching kién nhiéu thay doi va bién dong manh mé do thien tai, dich
bénh va chién tranh dan dén gidm tuong tac clia con ngudi va han ché di lai. Viéec
xay dung cac ing dung tuong tac 4o, c6 thé chia sé c6 thé gitp dao tao, danh gia
va chan doan tit xa [2, 19]. Moi trudng tuong tac ciing c6 thé duge 4p dung cho

viéc hoi chan lién vién moi ldc moi noi

2.2.2 Dé xuat ky thuat cai thién hiéu qua ctia tuong tac véi nhiéu
ngudi dung trong thuc té ting cudng hop tac dé dao tao giai
phau y khoa

Muc tiéu chinh ctia dé xut nay la phét trién mot ing dung giai phau co thé ngusi
(AnatomyNow) dé giang day va dao tao vé giai phau.

2.2.2.1 Kién tric da tuong tac véi nhiéu ngudi dung trong thuc té ao
tang cuong

Nghién cttu clia luan an xem xét hai truong hgp déi véi tuong tac da AR vé mat
gidi phau: 1) Nhing ngudi dung khac nhau trong cing mot khong gian vat 1y; 2)
Nhitng ngusi dung khac nhau va khac khong gian dia ly.

Hhén dang mét phing Bt che
thire th wh thibt Ljp wit thé 3D
mit phing ao Hem mjt phang

AR Ba twong lic

Thidt bj & va thidt b B
kit mbl nhau trén dém miy

!_.."._
e —————————————— ————
N,

b
Xhe nh Kikm b :hinh xic Kt ndi Thl!l bj A

HiNg 2.2: Kién tric da tuong tac v6i nhiéu ngudi diing thic té 4o ting cudng




Trudng hop 1: Nhiéu ngudsi dung khac nhau ciing khong gian vat 1y.
Trong trudng hgp nay, tat ca cic thiét bi déu quan sat cac déi tuong 3D dude dat
& mot vi trf vat 1. Vi du, cach dat mot co thé 4o trén san hoic ban c¢6 thé duge
thuc hién nhu Hinh 2.3,

t thé 3D Ién mit phing

Bat mot va
e

HiNH 2.3: M6 hinh chi tiét cho hé théng nhiéu ngusi dung khac nhau trong
cung mot khong gian vat ly

Trudng hop 2: Nhiéu ngudi diing khac nhau, khac khéng gian vat ly.
Trong truong hop nay, ngusi dung tham gia AR chia sé trai nghiém va & cach xa
nhau vé miat dia 1§ v& quy trinh thye hién tuong ty nhu truong hop 1. Su khac
biét 1a khi thiét bi B quét khong gian xung quanh, do chinh xac ciia diém neo phu
thuoc vao thuc té khu viyc xung quanh thiét bi B da dugce thiét ké trung véi vi tri
clia thiét bi A.

2.2.2.2 Ky thuat chia sé nhiéu ngudi diing

K7 thuat chia sé da ngusi dung dugce thyc hién thong qua hai bude: Tao khong
gian tir thiét bi ban dau va chia sé khong gian d6 cic thiét bi khac. K§ thuat chia
sé khong gian tuong tac AR dé xuat dudge minh hoa qua Hinh 2.4.

HiNH 2.4: Tao khong gian tit thiét bi dau va khong gian cho cac thiét bi khac



2.2.2.3 Ky thuat tuong tac AR véi nhiéu thiét bi

Hinh 2.5 minh hoa quy trinh lam viéc ciia tuong tac AR da thiét bi.

— J— J— J—
Luu cdc neo
Ly céc ID neo
I Luu ID neo o
2 trong dich vy chia sé )4 )
2 b =
< X S o
= = s
E Ly ID neo ] =z &
P tir dich vy chia sé S =3 T
= v o
T w N Ll
= & Binh vi neo bing ID
g
Ly ID neo lai
— — — —

HiNH 2.5: Quy trinh lam viéc clia tuong tac AR vé6i nhiéu thiét bi

2.2.3 Két qua thuc nghiém va danh gia
2.2.3.1 Két qua thuc nghiém

Trai nghiém ctia nhitng ngudi tham gia duge do bang thang do Likert tit 1 dén 5.
Trén thang do Likert, 1 dai dién cho trai nghiém tiéu cyc nhat va 5 dai dién cho
trai nghiem tich cyc nhat. Bang 2.3 trinh bay phan tich ctia AnatomyNow trong
HoloLens.

BANG 2.3: Phan tich cac nhém ngudi sit dung AnatomyNow khéc nhau dung

HoloLens

Nhém D6 tré dit lidu Khoang cach va vi tri chinh xac gita
tham gia gitta cac thiét bi cic mé hinh trong thiét bi khac nhau

Nhoém 1 4 5

Nhém 2 4 4

Nhém 3 3 4

Nhém 4 5 4

Nhém 5 4 4




2.2.3.2 Phan tich, danh gia két qua thuc nghiém

BANG 2.4: Phan tich so sanh gidi phap dé xuit véi cac gidi phap khac

Tac gia  Phuong phap tiép can HoloLens va két qua

Maniam v& - Phat trién ting dung MR dé giai phiu xuong hai bén thai duong
cong sy - Dich chuyén cac dinh, md rong bé mit dé dé dang khoan xuong thai duong
(2019) [14] - Chi hd tr¢ khoan mot hudng, ty 1 sai s6 boc tach cao
Huang v& - Béang so sanh danh gia gitta VR va AR dung trong giai phau
cong su - Trinh tao 4nh dua trén vi tri va su dich chuyén, gin nhén.
(2019) [10] - Bo diéu khién may anh xoay va chuyén déi tren AR
- Hiéu suét ctia VR t6t hon AR nhung c¢6 do tré trong cAc mo hinh AR

Vergen va - Ung dung giai phdu AR phat trién cho hé théng cham séc sitc khoe
cong sy - Diéu khién va dinh huéng quy dao cho pin trong mo6 phéng 3D giai phau
(2020) [9] - Do tré trong cédc md hinh AR cao

Nghién cttu - Phat trién ing dung dé dao tao, gidng day giai phau

sinh (2021) - Céc dbi tugng 3D tuong tac dyga trén mau sic, hé thong pin dé chia sé goc

[13] quay camera va quy dao
- Do tré duy liu gitta cac thiét bi thap
- Hién thi chinh xac vi trf mo6 hinh AR so véi cac phuong phap khéac

2.3 Tang cudng ma héa di liéu y té trén dudng truyen
trong cac hé théng phan tan dua trén IoT

2.3.1 Dat van de

IoT déng vai tro quan trong két noi cic thiét bi cAm bién trong moi truong truyen
thong tich hop nén tang giita thé gidi thuc va 4o thong qua cidc hé thong phan
tan [7]. Van dé dat ra 1a can dam béo an toan khi truyén tai cac dit lieu nay qua
mang Internet . Trong muc nay, Nghién ctiu sinh sé dé xuat mo hinh bao mat cho

viéc truyen dit lieu y té bang cach st dung thuat toan Memetic.

2.3.2 Deé xuat thuat toAn Memetic ma héa dit lieu y té trén dudng

truyén trong cac hé théng phan tan duya trén IoT

Thuat toan Memetic dudc mo t& nhu sau:

10
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-§ | local search |
g No Stop Yos
s condition
G R
= m Return optimal
| local search |
m
‘ local search ‘
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Evaluate and Re-Generate
population
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HiNH 2.6: Qua trinh tién héa cic quan thé trong thuat toan Memetic

Thuat toan 2.1 . Memetic Algorithm

Input: Problem, Parameters, Constraints
Output: Ind* (Best Individual)
BEGIN
Population < Initp,, (Parameters, Constraints)
Repeat
Fitness < f (Population);
Popcress  Crossover (Population) ;
Popppur < Mutation (Popcross) ;
Population < LocalSearch (Popput) ;
Until (Termination Criteria Satisfied);
END

2.3.3 Thuat toAn Memetic ma héa dit liéu

Luge do ma hoéa anh y té st dung thuat toan Memetic dugc mo ta nhu sau:
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Thuat toan 2.2 . Thuat toan Memetic ma héa di liéu

Input: Raw Text File.

Output: Encre

BEGIN
Convert the raw text into ASCII Values Values = ASCII (text);
Transform the ASCII values in the respective binary form with the base 10:

Valuesp, = Binary (Values) ;

The Binary Values are split into 8 bits/block: N = M;
Blocks stored in S1, 5, .., Sy
J=1
foreach i = 1 to N do
S; = Valuespin (5 : j+7);
J=7+8;
endfor
Repeat
Pseudorandom number generated for every two blocks from S; and the mod of S; with 4
will be the choice of crossover operation. 0-One Point Crossover; 1-Two Point Crossover; 2-Uniform
Crossover; 3-Multi Point Crossover;
Applying Crossover: foreachi=1: @ do C; = Crossover(Py, Py, Pse);
Applying Mutation: foreachi =1 : @ do C; = Mutation(P;);
Until ( Termination condition satisfied);
Transform the Binary values in respective ASCIl Values: Rascrr = ASCII (Valuespiy, );
Convert the ASCII to text Encres: = Text (Rascir);
END

2.3.3.1 Tha tuc gidu tin sit dung DWT

Hinh 2.7 cho thay qué trinh gidu tin ctia hinh anh trong d6 né cho thay qua trinh
phan tach ctia hinh anh C véi cac kich thuée N x M. Ching duge chia nho thanh
bén thanh phan phuy, d6 1a dai tan HH, HL, LH va LL (L: Low va H: High). Khi
lay thong tin ra khéi anh, van ban dugc ma héa sé bi x6a, anh bia dudc tao lai
bang IDWT2 cho ca giai doan thit hai va thit nhat. Chi tiét qua trinh thyc hien
duge mo ta trong Hinh 2.8.

2.3.3.2 Thu tuc lay thong tin bi mat

Qua trinh nay dé cap dén viec chuyén doi mot tin nhin duge méa hoa sang dang
van ban ban dau ctia né. Ky thuat ddo nguge ap dung cho phuong phiap ma hoa.
Khéa nguoi giii st dung dé giai méa thong diep duge méa héa phai duge ngudi nhan
st dung.
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HEC) o4 21 o» /i (nm

— HFR) 4}—4» 2] 4

LF(C) > 21. > Cj’j-Ll (n,m)

C; (n,m)o

HFO) 99 2| ¢» CH (nm

L LF(R ¢—¢ 20 4

LFC) ¢ 2| ¢ Cty (nm

High , |Low Pass Down-sampling by 2
Pass LE() Filter 2 P

HF(x)

HiNH 2.7: Qué trinh phan tach cia DWT-2L

Cfi (n,m)—4 21 HF(C)
21 H HF(R)

i (n.M)—{ 21 H LF(C) !J

LL
)

HF (x) 2 U 1
Filter Filter - p-sampling

Hing 2.8: Qua trinh tong hgp DWT-2L

Thuat toan 2.3 . Thuat todn Memetic giai ma dit lieu

Input: Encrypted Text
Output: Decreyy

BEGIN
Convert the Encrypted Text into ASCIl Values: Values = ASCII (text);

Transform the ASCII values in the respective binary form with the base 10:

ValueEne = Binary (Encvaes) ;

Length(Value£!e) .

The Binary Values split into 8 bits/block: Ency = ~——g—2m=;
Blocks stored in 57, 5s, .., SN
J=1

foreachi = 1 to N do
S; = Valuesg, (j : j+7), 7 = j+8;
endfor

Repeat
Applying Mutation blocks: foreach i =1 :| Blocks | do C; = Mutation(P;);

Applying Mutation: foreach i = 1 :| Blocks | do Crossover(Py, Pa, Pse);

Until (Termination condition satisfied);

Transform the Binary values in respective ASCIIl Values: Fascrr = ASCIT (Values

Convert the ASCII to text Decreyr = Text (Fascrr);

END 13

Enc

Bin
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2.3.4 Két qua thuc nghiém va danh gia

BANG 2.5: So sanh ty lé tin hiéu dinh trén nhiéu va 16i binh phuong trung binh
d6i v6i hinh 4nh mau

Text Size PSNR MSE
Image (byte) DWT-2LL. DWT-1L. DWT-2LL DWT-1L
Image (1) 15 58.22 57.97 0.22 0.2
30 55.25 54.41 0.37 0.44
45 52.81 51.8 0.49 0.66
55 53.06 51.05 0.48 0.76
100 53.78 48.06 0.41 1.42
128 52.37 47.89 0.61 1.69
256 52.68 44.78 0.51 3.27
Image (2) 15 58.24 57.29 0.22 0.24
30 55.43 53.71 0.37 0.42
45 53.48 51.88 0.52 0.65
55 53.83 50.81 0.48 0.73
100 53.5 48.66 0.46 1.44
128 52.62 47.39 0.6 1.66
256 53.58 44.7 0.5 3.25
Image (3) 15 57.27 57.62 0.22 0.22
30 54.6 53.31 0.38 0.44
45 53.16 51.83 0.52 0.66
55 53.59 51.1 0.51 0.74
100 54 48.68 0.44 1.44
128 51.76 47.22 0.63 1.68
256 52.66 44.66 0.54 3.3
Image (4) 15 58.36 55.94 0.24 0.25
30 55.32 53.32 0.28 0.49
45 54.38 51.22 0.45 0.68
55 53.58 50.54 0.42 0.85
100 55.24 48.3 0.32 1.44
128 53.74 47.62 0.53 1.77
256 53.06 44.23 0.47 3.47
Image (5) 15 58.55 56.37 0.2 0.22
30 57.44 54.28 0.37 0.29
45 54.93 53.23 0.43 0.52
55 53.29 52.09 0.45 3.01
100 53.8 54.42 30.07 1.06
128 54.54 52.79 0.53 2.76
256 51.99 50.11 0.48 3.18

Dé danh gia su bién ddi ctia biéu do hinh 4nh mau trude va sau khi 4p dung thuat
toan, nghién citu sinh tién hanh so sanh két qua gitta kich thuéc goi cao va goi
nhé trong Hinh 2.9. Tt két qua thyc nghiém cho thay DWT 2L cai thien 9,51%
va DWT-1L cai thien 22,75%.
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15 Bytes 30 Bytes 45 Bytes 55 Bytes
Before After Before After Before

Input Output Input Output Input Output Input Output

Input Output Input Output Input Output Input Output
il i h it ll A i - fly
Input Output Input Input Output Input Output

Input Output Input Output Input Output Input Output

Input Output Input Output Input Output Input Output

Hing 2.9: So sanh biéu dd ctia hinh 4nh mau truée va sau khi 4p dung thuat
toan Memetic véi cac kich thude van ban (15, 30, 45, 55 Byte)
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BANG 2.6: So sanh ty lé tin hiéu dinh trén nhiéu va 16i binh phuong trung binh
déi v6i hinh da cap xam

Text Size PSNR MSE

Image (byte) DWT-2L DWT-1L DWT-2L DWT- 1L
Image (1) 15 57.53 56.9 0.23 0.24
30 55.33 53.4 0.33 0.45

45 52.7 51.43 0.53 0.68

55 52.87 51.43 0.49 0.78

100 54.37 48.49 0.44 1.46

128 52.01 47.27 0.61 1.68

256 52.69 44.55 0.55 3.23

Image (2) 15 57.5 56.62 0.24 0.24
30 55 53.35 0.34 0.45

45 52.78 51.81 0.53 0.69

55 52.8 50.66 0.49 0.78

100 53.73 47.75 0.45 1.47

128 51.81 47.84 0.61 1.69

256 52.55 44.36 0.53 3.29

Image (3) 15 57.87 57.07 0.21 0.24
30 54.8 53.57 0.35 0.47

45 52.69 51.35 0.53 0.67

55 53.01 51.2 0.5 0.81

100 53.76 47.86 0.39 1.45

128 52.27 47.92 0.63 1.68

256 52.66 44.73 0.53 3.23

Image (4) 15 58.23 55.56 0.22 0.3
30 55.89 53.15 0.32 0.56

45 55.2 51.36 0.42 0.73

55 53.47 50.61 0.42 0.85

100 54.92 48.04 0.36 1.43

128 52.67 47.05 0.54 1.79

256 53.1 43.79 0.49 3.53

Image (5) 15 57.55 55.33 0.2 0.31
30 54.62 53.19 0.34 0.53

45 54.03 51.01 0.52 0.73

55 53.38 50.14 0.48 0.92

100 55.15 49.11 0.42 1.13

128 52.23 49.33 0.64 1.17

256 53.06 46.35 0.53 2.17

Dé danh gia su bién doi ctia biéu do hinh &nh mau truée va sau khi 4p dung thuat
toan véi cac kich thuée van ban khac nhau. Két qua thuc nghiém cho thay gitta
kich thuéc goi cao va g6i nhé, DWT 2L cho thay su cai thien 8,41% va DWT 1L
1a 21,70%.

Bang 2.7 cho thay phuong phap deé xuat dat dugc gia tri PSNR tét hon véi it MSE
hon khi so sanh v6i cac thuat toan khac trong cac phuong phap hién co.
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BANG 2.7: So sanh cac gia tri PSNR va MSE giita Memetic va cac phuong phéap
khéc

Ty 1é tin hiéu dinh Sai s6 toan phudng

Mé hinh trén nhiéu(PSNR) trung binh (MSE)
Anwar va cong su [3] 56.76 0.1338
AES & RSA [§] 57.02 0.1288
Thuat toan Memetic dé xuét 58.32 0.1195

2.4 Két chuong 2

Trong Chuong 2, luan 4n da dé xuat mot s6 ky thuat xi Iy d6i tuong 3D trong
hé théng mo phéng dit lieu y hoc. Cu thé, mot 1a dé xuét ki thuat lua chon mau
RGB hiéu qua cho cau tric doéi tugng 3D phtic tap; Hai 1a, dé xuat k¥ thuat nang
cao hiéu qua tuong tac véi da ngudi dung trong thic té 4o ting cuong vdéi cac kich
ban cac ngusi dung cé cung khong gian dia 1y va khac khong gian dia ly; Ba la,
dé xuat k¥ thuat tang cuong ma hoa dit licu y té trén duong truyen trong céc hé
thong phan tan dya trén IoT. Cac k§ thuat nay c6 vai tro rat quan trong trong
viec xtt Iy d6i tuong va mo phéng tng dung trong v hoc gitp trien khai gidng day
trén hé thong e-learning dugce trinh bay trong Chuong 3.
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Chuong 3

Ung dung mot s6 ky thuat xi ly dbi
tuong xay dung hé théng moé phong thuc
té 40 cd thé ngudi

3.1 Thuc trang giang day moén giai phau va huéng tiép can

Trong bdi canh nén gido duc dao tao theo “Dinh huéng noi dung” tré nén bat cap
va xuat hién nhiéu nhude diém. Bén canh dé kién thitc vé giai phau lam sang 1a
mot trong nhitng mon co ban va ¢é vai tro quan trong nhat cho sinh vién khoi
nganh stic khée. Mon hoc nay doi héi phai hoc tryce tiép trén xac ngudi, tuy nhién
qua khao sat da sb sinh vién tiép can mon hoc chii yéu qua mo hinh, tranh, hinh
anh 2D va tiéu ban hoac ding cac phan mém clia nuée ngoai [13]. Trén co s6 sy
phat trién ctia phan cting may tinh, cac ki thuat do hoa may tinh va Thuc tai o,
hé thong dao tao y hoc trén bénh nhan 4o da dan tré thanh hién thuce, gidm bét
duge nhitng van dé nan giai clia linh vigc nay. Phuong phap dao tao ¢6 tinh tuong
tac cao nay mang nhiéu uu diém so véi cac phuong phép truyeén théng nhu thuc
hanh trén mo hinh nhya hay trén bénh nhan thuc.

3.2 Ung dung cac ky thuat xit Iy déi tuong 3D xay dung
hé théng mo phéng co thé ngudi

Heé théng mo phéng duge xay dung hudng dén viec ting dung cong nghé 3D thuc
tai 40 mo6 phéng co thé ngusi Viet Nam tryc quan, chinh xac véi ti 1e 1:1 v6i day
di cac hé co quan cho phép kha niang tuong tac tryc tiép trén khong gian 3D. He
thong hod trg, phuc vu cong tac giang day, hoc tap va nghién citu trong khdi nganh
khoa hoc stic khde tiép can dudce véi cac muc tiéu nghé nghiép, c6 thé lam viec

trong mot thé gidi mdi day nang dong va thay doi nhanh.
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3.3 Phan tich, d6i sanh hiéu qua ctia hé théng thuc nghiém
3.3.1 Thiét ké kién triic va lya chon déi tuong thuc nghiém

Qua trinh thyc nghiem duge tién hanh trén 135 sinh vién duge lya chon ngau
nhién tir 03 truong dai hoc ddo tao y té. 45 sinh vién clia méi truong dude chia

HPMU (n=45) || DTU(=45) | BMTU(n=45) |
! ! |
Pre-Test | Pre-Test | Pre-Test |

P <\ P

HECc EEC HECc

i L
Sau 3 tudn

|

T B
i

Hodn ddi AC |
l

HPMU (n=45) | | DTU(n=45) |  BMTU (n=s5) |
P\ g B P\
Old ROl WL
L J
. l
Iaiéukién Sau 3 tudn I
A Plasts Manin I
B caduer
Cw |
Wpa—

B A->C
BB
J C-=A

HiNg 3.1: Thiét ké kién tric khao sat thiyc nghiem

ngau nhién thanh 3 nhém A, B va C. Nhém A hoc mon gidi phau bang phuong
mo6 hinh nhya plastic. Nhom B hoc trén xac ngusi chét. Nhém C hoc phuong phap
3D mo phéng. Sau khi két thic 03 tuan hoc sé c6 bai kiém tra kién thiic dé danh
gia mic do tiép thu ciia sinh vien.

3.3.2 Phan tich két qua thuc nghiém

Két qua thi cho thay diém cla timg nhom nhu sau:

e Nhém A (hoc v6i phuong phap quan sat mo hinh nhya) ¢6 diém thap nhat
5,81 (HPMU: M =5,67; DTU: M =5,97; BMTU: M = 5,80);

e Nhom B (xac chét) M = 6,69 (HPMU: M = 6,70; DTU: M = 6,60; BMTU:
M =6,77)
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e Nhom C (VR) s6 diém cao nhat M = 7,74 (HPMU: M = 7,934; DTU:
M =7,68; BMTU: M = 7.63).

’Hl’M'U(Fd-S) _ BM'IU(II=45)

f|\

Nl Tl ] ol
HPMU (II.=45) _ BMTU {II=45)

f'l\

I:II!IEII:]HD EIBI:I

HiNH 3.2: Mo hinh thay déi phuong phap hoc ciia nhém A sang cho nhém C

Sau khi c6 két qua danh gia bai kiém tra két thic dgt hoc thuc hanh béi don vi
danh gia doc lap. Sau d6 thuyc hién cong viéc hoan doi phuong phap hoc tap ti
A — (. Két qua thu dugc cho thay nhém hoc bang phuong phip mo phéng 3D
da cai thien diém s6 dang ké. Két qua nghién citu nay gép phan khén dinh riang
v6i diéu kién hién nay ctia cac truong Dai hoc dao tao Y té ctia Viet Nam thi viéc

dua cong nghé thuc tai 4o vao gép phan gidng day 1 hiéu qua.

3.4 Két chuong 3

Trong chuong nay, nghién cttu sinh da ap dung cic ki thuat xit 1y ddi tuong duoce
dé xuét ¢ chuong 2 dé xay dung thit nghiem hé théng mo phdéng cac bo phan trén
co thé nguoi nhu: Heé xuong, co, tieu hoa, tuan hoan, than kinh, tim. Hé théng
AtanomyNow mo phéng day dii cac chi tiét giai phau theo diac diém nhan dang
ctia nguoi Viet. Nghién citu sinh ciing da tién hanh trién khai tng dung nay vio
qué trinh dao tao mon gidi phau hoc tai mot s6 truong dai hoc. Viéc so sanh,
danh gia, kiém tra hiéu qua ma he thong dem lai giita cac nhom thuc nghiem va
nhém déi chitng cho thay hiéu qua ctia hé théng so véi viec hoc bang tranh ticéu
ban va mo6 hinh nhita. Hé thong c6 thé sit dung trén nhiéu nén tang thiét bi, giap
tiét kiem chi phi mua sam, chi phi bido duéng cac mo hinh, tranh anh, tiéu ban.
He théng 1a nén tang dé phat trién cac du 4n vé mo phoéng v khoa, tién t6i thuc
hién ting dung cong nghé dé kham chita bénh tit xa ( Telemedicine)
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Két luan

Trong luan an, tac gid da trinh bay cic két qua vé mo hinh mo phong thuec té 4o
trong y té, mo hinh bai todn vA nguyén ly t6i wu mo hinh 3D. luan an tap trung
phan tich, danh gia cac huéng tiép can xi Iy doi tuong 3D gan day gom: tiép can
t6i wu bé mat ludi tam giac, ludi t¢ giac, lam min bé mit luét, chiéu sang, tao
béng doi tugng va tuong tac déi tugng 3D. Tit nhitng phan tich d6, nghién citu
sinh dé xuat mot s6 ki thuat xit Iy déi tugng 3D va trién khai ting dung cong nghe
thuc tai 4o xay dung hé théng mo phéong mot s6 bo phan trén co thé con ngudi
Viét nham trg gitp cho viéc gidng day, dao tao va nghién ctiu trong y hoc. Cuing
v6i dé nghien ctu sinh da dé xuat mot s6 ky thuat chuan doan hinh anh y té dua
trén phap hoc sau va tuong tac da nguoi dung két hop ma hoéa di lieu y té trén
duong truyen trong cic hé thong IoT.

1. Cac dong goép cua luan an

Nhitng két qua nghién ctu ctia luan an c6 ¥ nghia trong viéc bo sung va hoan
thien cac ky thuat xit 1y, t6i wu doéi tugng 3D phiic tap ting dung mo phéng the
tai 4o trong linh vuc y té. Cu thé, cac déng gép méi clia qué trinh nghieén ctu

ludn an nhu sau:

1) Dé xuat ky thuat lya chon madu RGB hiéu qué cho ciu tric déi tugng 3D
phiic tap duya trén két hop phuong phap gan thé, danh dau bang cach chon
viing mau RGB trén cau tric doi tuong. T cdc ma mau RGB sé tién hanh
gan thé ID va tao cac bang quan hé luu trit thong tin lien quan vé cac khu
vife cu the clia gidi phau. Viéc sit dung toan bo tap gid tri mau (R, G, B) dé
xac dinh mot tap hop cac viing gidi phau gitp xac dinh nhiéu ving chong
lap clia déi tuong gitp biéu dién déi tuong phic tap mot cach hieu qua va
r0 nét hon.

2) Dé xuat ky thuat nang cao hiéu qua tuong tac véi da nguoi dung trong thuc
té 4o tang cuong vdi cac kich ban cac ngudi dung c6 ciing khong gian dia
Iy va khac khong gian dia 1y. Giadi phap dua ra la xac dinh, danh dau cac
pin va vi trf tuong tac trén cac déi tuong 3D dé thiét lap ving mau va vi

tri tuong tac dudi cac goéc nhin khac nhau ctia da ngusi dung trén cing mot
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dé6i tuong. Ky thuat dé xuat cho phép nhiéu tuong tac dude thic hién dong
thoi trén nhiéu thiét bi khac nhau véi nhiéu ngudi cting st dung véi do tré
thap va hién thi chinh xéc vi trf mo hinh thuc tai 4o.

Dé xuat thuat toin Memetic ting cuong ma hoa dit lieu y té trén duong
truyen trong cac hé thong phan tan dya trén IoT sit dung thuat toin Memetic
két hop phép bién déi DWT. Két qua ctia thuat toan dé xudt duge danh
gia bang cach sit dung cac so6 liéu hieu suat nhu PSNR, MSE, SSIM, tuong
quan, SC va BER cho thay hiéu qua ctia thuat toan duge dé xuat so véi cac
phuong phap hién c6. Khi so sanh biéu do ciia cac thong diep duge bao pht
va thong bdo gdc ca vé hinh anh mau va thang do xam, khong c6 nhiéu sai
léch trong céac gia tri PSNR, diéu nay cho thay rang thuat toan duge dé xuat
hoat dong t6t hon trong quy trinh ma hoéa va gidi ma. Do d6, cdc mdi quan
tam vé bdo mat trong hé théng cham séc stic khée thong qua IoT c6 tinh
bao mat va an toan cao.

Ung dung céc k§ thuat tren xay dung he théng mo phong co thé nguvi. He
thong cung cap giao dién cho phép ngudi sit dung c6 thé thao tac dé co thé
quan sat dude hinh anh ctia cac bo phan c6 thé tim kiém, tra ctu thong tin

thong qua nhiing thong tin mau.

2. Hudéng phat trién

Nhitng van dé dé cap dén trong luan an bao pht trén kha nhiéu noi dung, déi véi

mdi mot noi dung trinh bay & timg chuong déu c6 thé tim thiy nhitng van dé co

thé st dung dé dé xuat noi dung lam dinh huéng nghién ctiu cho cac cong trinh

tiép theo. Diéu do6 thé hién tinh md ciia nhitng van dé da dugc nghien ctiu sinh dé

cap t6i trong luan an. Mot s6 huéng maé ctia luan an c6 thé duge tiép tuc nghien

1)

2)

3)

cutu la:

Nghién citu cac thuat toan hieu qua dé lam min bé mat cac déi tuong 3D
phtic tap duya trén viéc t6i uu nén cac luwéi mo hinh. Dac biét 1a cac thuat
toan tao béng mdo dya trén dit lieu dau vao khong tin cay.

Nghién cttu cédc thuat toan téi uu thao tac dieu huéng da goc nhin tiu da
ngudi diing trong moi truong 3D. Toi wu ki thuat chia sé mo hinh da nguoi
dung trén cung khong gian va khac khong gian dia ly.

Nghién citu cac thuat toan ma hoa déi tugng 3D hieu qui dé nén dit lisu va

tang cuong do bdo mat khi truyen tai dit liéu gitta cac thiét bi.
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