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TOM TAT: Trong nhiing nim gin day cac hé thong camera giam sat ngay cang nhiéu, dir liéu can luu trir ngay cang lon.
Chinh vi vay viéc qua tai co so dit ligu dang xay ra trén cac ung dung luu trir. Dt liu video giam sat trong cac cong ty,
bénh vién, truong hoc néu dugc xit 1i trede khi luu tri va tai 1én ddm may s& tiet kiém bo nhé dang ké. Ky thuat Lay mau
nén‘Compressive sensing' nhu mot bude dém cho ky thuat tien xu ly tin hiéu video, ky thuat nay cho pheép chi can rat it
mau ¢ dau phat va sir dung thuat toan nang cao dé khoi phuc chinh xac dir liéu tai may thu.

TU KHOA: 10T, Compressive sensing, Hé thong giam sét.

ABSTRACT: In recent years, with more and more surveillance camera systems, the data that needs to be stored is getting
larger and larger. That's why database overload is happening on hosted applications. Video surveillance data in companies,
hospitals, schools, if processed before storing and uploading to the cloud, will save significant memory. ‘Compressive

sensing' as a stepping stone to video signal preprocessing, which allows very few samples at the playhead and uses
advanced algorithms for accurate data recovery at the receiver.

KEYWORDS: 10T, Compressive sensing, Monitoring system.

1. GIOI THIEU

Trong nhimg nam gan day, d c6 nhidu nghién ctu vé
su da dang cua thiét bi cam bién va kich thudc cua di lidu
thu duoc tir cac ung dung chup anh y té dén giam sat
video... Vin d& kho khin chung d6 1a qua tai dit liéu dang
xay ra trén c&c ung dung nay. Ky thuat ‘compressive
sensing' (CS) cua Candés, Romberg, Tao [1], [2] and
Donoho [3] tao thanh mot bude dém cho ki thuat tién xir
Iy str dung céc tin higu lay mu thua thét higu qua hon
nhiéu so véi ly thuyét ldy miu theo dinh 1y Nyquist da
dugc thiét lap [4]. Ly thuyét mai néi 1én gan day la
Compressed Sensing (CS) [5], [6] dugc coi la giai phap tot
nhét dé giai quyét tic nghén trong cong nghé chuyen dbi
tuong tu s6, CS khong chi 1am giam céc yéu cau cho cac
thiét bi téc d6 cao, ma con tiét kiém rat nhidu dung luong
Iwu trit, pha v& gisi han caa dinh 1y ldy mau Nyquist, toc
d6 ldy mau thap hon nhiéu trong ly thuyét CS.

Viée luu trir va xir Iy dix liéu trong céc thiét b loT la rat
quan trong. Do cac thiét bi 10T c6 thé bj cac cudc tan cong
mang (vi dy, ai d6 c6 thé lay cip thiét bi va di liéu duoc
luru trir), hé thong s& dua vao co ché luu trit phan tan va
bao mat cao nhu cong nghé stra 16i hién dai (ma hda mang)
chia nho va ma héa dir liéu trude khi luu trir trong cac thiét
bi khac nhau va tham chi véi cac 'ban sao dugc ma héa' bd
sung cho d6 manh cua hé théng. Vi Vay tin hiéu s& duoc
bao mat va ciing c¢6 thé 1y lai duoc dir lidu da mat.

Tuong lai cong nghé truyén thong loT trong hé thdng
giam sat sir dung CS c6 thé trg thanh cong nghé sém duoc
tng dung vao thyc tién. Trong nghién ciu nay, nhom tac
gia da dua ra nén tang ly thuyét xir ly hinh anh video, ma
hoa mang co ban, két hop vai cac thuat toan. Két qua thu
dugc tir md hinh mé phong thuc nghiém cho thay hé thong
hoat dong cé thé dat dugc két qua nhu mong mudn. Hy
vong két qua nay s& lam nén tang cho nhitng nghién cau
tiép theo trong viéc nang cao, cai thién kha nang tmg dung
cuia cdng nghé truyén thdng loT trong hé thdng giam sat.

2. UNG DUNG COMPRESSIVE SENSING CHO XU
Li ANH

2.1 Co sé ly thuyét Compressed sensing

Ly thuyét CS duoc gigi thiéu trong [2], [5] chi ra ring, néu
tin hiéu dai dién thua thét trong mot sé mién bién doi, né
c6 thé dwoc lay mau véi toe do thiap hon so véi toe do
Nyquist, nhung van cé thé duoc khoi phuc vai ki thuat tdi
wu hoa cao. Mién bién ddi ¢ thé dugc biéu dién bang co
S& truc giao.

Pé xem xét cac y twong chinh cua CS, chung toi xét cac
gia tri thuc, do dai hiru han, tin hiéu roi rac theo thoi gian
x e RM ¢6 thé duoc biéu thi bang:

X= 3 Oy;= ¥ (1)

D khoi phuc lai tin higu x, ching t6i khong do lwong hogc
m& héa 6 mot céch truc tiép. Thay vao d6, ching t6i do
ludng va ma hoa tap hop tin hiéu cua y; = (x,¢]) theo cac
(i, ie{L,2,..,M} Trong d6 ¢ biéu thi
chuyén vi ¢, va(.,.) biéu thi phan tir bén trong.

y=Ox=0¥0 or y=060 2
©=d¥ la ma tran két hop va @13 vecto cot Mx N .
Thay vi st dung Mx1mau dé tim cac hé s6 trong so, c6
thé str dung vector do mau y. Vi so lugng phép do M nho
hon nhiéu so véi kich thuéc tin hiéu N, sy phuc hoi caa tin
hiéu X tir phép do y la mét van dé chua dugce xac dinh.
Tuy nhién, trong CS tin hiéu thua thét X van c6 thé dugc
khéi phuc lai tr y théng qua t6i uvu hoéa phi tuyén bang
cach khai thdc mot wu tién X trong sy hinh thanh thua thét
trén mot so co s¢'¥ . Mot so thuat toan khoi phuc da duoc
phat trién nd bao gom céc ky thuét 1ap trinh tuyén tinh nhu
Basis Pursuit (BP) [6], [7] hoac Greedy Algorithms nhu
Orthogonal Matching Pursuit (OMP) [2].

ham co so tha
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cay

2.2 Compressed sensing @ng dung cho xi li anh

Cac vi du thyc hién caa CS ap dung cho dit liéu hinh
anh co san trén trang web MathWorks [8]. Compressed
sensing &ng dung cho xtr Ii anh don dé xuat bai Baraniuk

[5] nhu sau:
. 9- f
I 'ﬁ"ﬂ"’

Y.

sm ss sssl/]

e

(a) (b)

Hinh 1. M6 hinh Compressive Sensing
(@) Quy trinh ldy miu va nén tao ra ma tran do luong
Gaussian ngau nhién @ va ma tran bién déi cosin roi rac
(DCT) ¥. Trén hinh nay, cac vector hé sb s thua thét véi
Ksparse = 4. (b) Quy trinh tao ra ma tran ® = ® ¥. Bn cot
dugc danh dau twong Gng vai ©. vector Y 1a két hop tuyén
tinh caa bén cot nay.

Dau tién, mot ma tran do luong Gauss ngau nhién @
khong duoc tao ra mot cach thich nghi. Diéu do co nghia
la ma tran M x N duoc tao ra khong phu thudc vao dau
Vao

X € Ry Hinh anh ban dau X sau d6 dugc nén bang cach
nhan vaéi @©. Tin hiéu nén la:

y= d. XeRnm. (3)

Sau do, két qua ma tran © = @ ¥ duoc thiét ké, trong d6
¥ 1a ma tran bién ddi cosin roi rac (N x N). Y vector la
mot t& hop tuyén tinh cua cac cot K cua cac sé khong
trong céc vector hé sé thua thét.

s2=0-1y 4

Cudi cuing, thuat toan khoéi phuc dwoc &p dung dé giai

bai toan sai s6 nho nhaty = @.s

Gii phap cho ¥ = @5

— Binh phirong nhé nhat
—— Theo dubi ca s&

hd Giai phip che x = 0=

—— Binh phuong nhé nhit
——— Theo dudi corsd

Hinh 2. Udc tinh sai s6 nho nhaty = ©.s
(a) Hién thi céc giai phap cho y = ©.s. Giai phap theo
dudi tai tao co ban trong mau do, giai phap udc tinh sai s6
nho nhat mau xanh lam. (b) Phdong to hinh anh sau d6 dugc
xay dung lai bang lap trinh tuyén tinh.

2.3 Tinh Toan PSNR

Chit lugng hinh anh dugc danh gia dya vao PSNR va
SSIM Ia ty Ié gitra cong suit tdi da c6 thé c6 cua mot tin
hiéu va do I6n caa nhidu gay anh huong dén do trung thyuc
cta anh. Do dé, n6 cé thé dugc sir dung dé do luong chét
lugng tai tao dé nén anh. Trong truong hop nay, tin hiéu la

dir liéu géc va nhiéu 1a 16i. N6 thuong dugc thé hién trong
thang do decibel logarit, vdi cong thuc sau:

PSNR = 20. log, ( =)

5
VMSE ( )
Hoiac PSNR= 20.logio(MAXi) — 10.10g10(MSE)  (6)

oo = o - oo oo ==

Hinh 3. Vi du cua 1 anh (tng dung CS
Bén trén la hinh anh gbc cua Pai Hoc Lac Hong (M =
40000 pixel) bén dudi 1a hinh dugc phuc hdi tr M = 1000
phép do ngau nhién &p dung CS.

MAXi la gia tri pixel tdi da c6 thé c6 caa hinh anh, khi
cac pixel duoc biéu dién véi 8 bit cho mdi miu. MSE — dai
dién cho L&i binh phuong trung binh, do ludng su khac
biét gitra hai hinh anh, hinh anh géc x (b, c) va hinh anh
nén (a, b). MSE dai dién cho trung binh cua cac 6 vudng
cua "15i" gira hinh anh géc va hinh anh duoc nén. L&i 1a
t6ng s6 ma theo dé gia tri cua hinh anh gdc khac véi hinh
anh bi suy giam. MSE la:

(7)

MSE =ﬁ2i=12?’:1[f(i,ﬂ - 2L

M la 6 hang pixel trong hinh anh va i Ia chi s6 cua hang
d6; N 1a s6 cot pixel trong hinh anh va j 1a chi s6 cua cot
do.

2.4 Han ché cia PSNR VA thay thé biang SSIM

Han ché chinh cua chi sé MSE / PSNR 1a né dua hoan
toan vao so sanh s6 va khong  xem xét dén cac yéu tb sinh
hoc cua hé théng thi giac cia con ngudi. Tuy nhién, do
ludng chi sb céu trac trong ty cuc bo (SSIM) lai lam dugc
diéu do.

Nhu da giai thich trong [9], [10], phuong phap “chinh
xac” duy nhat dé dinh lugng chat lugng hinh anh truc quan
cho céc ng dung ma hinh anh cudi cing dugc con ngudi
danh gia la thong qua danh gia chu quan. Nhung 1a mot
quéa trinh mat thoi gian va ton kém, cac nghién ciu da
duoc tién hanh dé tim ra mot phuong phap danh gia chat
lwong hinh anh muyc tiéu va phat trién céc bién phéap dinh
lwong c6 thé ty dong du doan duoc chit lugng hinh anh.

SSIM 14 chi s6 dwoc sir dung dé do luong su twrong ddng
vé céu trac gitra hai hinh anh hodc video ky thuat sé. Trai
v6i ki thuat MSE hodc PSNR, SSIM khéng wéc tinh sai s6
tuyét d6i nhung dénh gia tic dong truc quan cua do sang
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(phép chiéu sang va phan xa), do tuong phan va cau trdc
cua hinh anh. SSIM 1a mot sy phét trién cua MSE dé cac
16i dugc dinh lugng theo kha ning hién thi cua ching.
Céch tiép can nhay cam vé 15i nay dya trén mot sé gia
dinh va khai quat, tém tit bai Wang va cong su [9]:
SSIM(x;y): (2!‘:.’)6' uy:cl) (Zzaxy:'Cz)
(Hx "ty "+Cq) (ox+0y+C7)

SSIM=f(m)

— PIRACHU

GAIVEU
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Hinh 4. Cac gia tri SSIM cho cac hinh anh khac nhau
duoc xay dung lai véi 100 dén 2500 phép do
2.5 Thuat toan khdi phuc tin hi¢u
2.5.1 Phét hién bién

Trong mot hinh anh, mot bién ¢6 thé dugc dinh nghia 1a
mot tap hop cac diém anh gan nhau, noi co sy thay doi dot
ngot cuong do - mau xam hogc mau sac. Khi CS lay mau
ngau qnhién, Phat hién bién’cé thé duoc ap dung sau budc
CS dé danh gia viéc tai thiét. NG sé& xdc dinil néu C§ phuc
hoi cac bién chinh xac va mot ngudng lay mau c6 the dugc
thiét lap lién quan dén céc két qua do tim bién [10].

C6 mot sb thuat toan phét hién bién thuong dung nhu:
Sobel, Prewitt, Canny, LoG Ia nhitng bo loc thuong duoc
str dung.

h=argmin||y - ©h| 9)
h

Udc luong kénh c6 dién LS ¢ thé thu duoc tir (8) nhu

A

h,=0'y=0"(@Oh+v)=h+O"V (10)
O day ©" 1a nghich dao cia ® va dugc cho boi
0 =(©"9)'e" (11)

O day ()" va () 'hiéu thi cac Hermitian va nghich dao
ma tran, tuong ng.
2.5.2 Phwong phap khéi phuc (BP)

Khi ching ta xem xét cac tin hiéu thua thét, qua trinh
phuc hoi CS bao gom tin hiéu thua thét X tao ra cac phép
do bang cach xac dinh I, "chuan" cia mot vecto || X ||, .

X=argmin || x|, subjectto y=®dx (12)
xeR"

Tuy nhién, thuat toan nay c6 do phuc tap tinh toan to
hop, vi ching ta phai kiém tra li¢u vecto do y c6 thudc ve
khoang cach cia moi tap hop cac cot K
hay ®,K=12,..,N.Y tudéng caa Basis Pursuit la thay thé
van dé thua thét kho khan nay bang mot van dé téi wu hoa
dé dang hon. Mat thay thé chol, "chuan" dwoc str dung
trong (12) la str dung |, c&c chi tiéu, dugc dinh nghia 1a

X=argmin || x|, subjectto y=dx (13)
xeRM
Khi I, 1a tiéu chuan 16i, (13) c6 thé dugc xem nhu 1a
tiéu chuan 16i cua (12). Nho sy 10i 16m, thuat toan nay c6
thé dugc thuc hién nhu mot chuong trinh tuyén tinh [2],
lam cho da thirc tinh toan phuc tap cua né trong chicu dai
tin hiéu. Toi uu héa (13) c6 thé duoc stra doi dé cho phép
nhiéu trong cac phép doy=®dx + n. Thuat toan nay duoc
goi la denoising (BPDN).
X=argmin|| x|, subjectto |ly-®x|,<o (14)
xeR"
O day o 1a u6e lugng mirc nhiéu trong dir liéu.
* Dinh nghia thuit toan i
Nguyén tac ctiia BP la tim mot biéu dién cua tin hi¢u ma
cac hé s6 |, co chi tiéu tdi thiéu giai quyét van de.
min|jal subjectto da=s (15)
Tro thanh vén’dé tg‘)i uu héa 1i, phi bac hai sao cho mot
ban dich thanh van de 1ap trinh tuyén tinh duoc thuc hién:
Ax=b, x>0 (16)

O day, X e R™, c"x la ham muc tiéu, AX = b 1a tap hop
cac rang budc binh diang, vax >0 1a mot tap hop cac gidi
han. Cac véan d& co ban theo dudi (15) c6 thé dugc tai cau
trac twong dwong nhu mot chwong trinh tuyén tinh & dang
tiéu chuan (16) bang cach thuc hién cac ban dich sau day:
me2p; X (Wy) ; cell  Ao(@,-D) ; bes
Do d6, giai phap cua (15) c6 thé thu duoc bang cach giai
mot chuong trinh tuyén tinh twong duong [11].

2.5.3 Thuat toan Orthogonal Matching Pursuit (OMP)

Thuat toan (OMP) la mot phuong phap ky thuat dé giai
quyét van d& xap xi thua thét.

So sanh voi co s Pursuit, nhiing loi thé chinh cuaa thuat
toan nay la téc do cua nd va dé thuc hién. Do d6, thuat
toan OMP ¢6 thé dugc mo ta nhu bang 1.

Bang 1: Thuat toan OMP

minc'X subject to

Input Output

- Signal b - Approximation vector ¢ matrix A and

- Stopping criterion

Step 1 Start by setting ro =D, thetime t=0and Vo=0
Let vi= i, where a; give the solution of max <r,
Step 2
ax >. Where a are the row vectors of A
Step3  Update the set Vi with vi:Vi=Vu U {vt}
Solve the least-squares problem
Step 4 ) t
P min [|b—c(v))ay. ||,
ceCVt = !
Calculate the new residual using ¢
Step 5 t
n=r_,- Zlc(vj)avj
J:
Step 6 Sett<«t+1
If the criterion has not been satisfied then return
Step 7

to step 2
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3. M6 phéng

Trong chuong nay chiing toi dua ra ba mo phong dé
ching minh tinh hiéu qua cia Commpressive sensing
trong xu li video gidm sét.
3.1 M6 phéng thir nhit

Trong truong hop ndy ching ta tai tao mot hinh anh tir
mot camera giam sat trong hai truong hgp: Truong hop
tha nhat 1a 1y mau theo phuong phép truyén thong
Nyquist, truong hop tht hai ldy mau theo compressive
sensing.

Truong hop thir nhét ta tai tao hinh anh giang vién khoa
Co dién — Bién tir Trudong Dai hoc Lac Hong ldy mau bang
phuong phap Nyquist

Anh goc M=445600

Anh tai tao

Nyquist

Hinh 5. Hinh anh téi tao ¢ M = 100000, SSIM=0.3072

Anh goc M=445600 Anh tii tao

Hinh 6. Ly mau bang phuong phap Nyquit
Hinh anh tai tao & M = 500000, SSIM=0.6656
Anh tai tao

Anh goc M=445600

Pl % i
"}3Vl

el

Hinh 7. Ly mau bang phuong phap Nyquit
Hinh anh tai tao & M = 900000, SSIM=0.9740
Truong hgp tht hai ta tai tao hinh anh giang vién khoa
Co dién — bién tir Truong Dai hoc Lac Hong Iy mau bang
phuong phap Compressive sensing.

Anh gbe M=445600 Anh tii tao

Compressive
sensing

[=———3

M=1000

Hinh 8. L4y mau bang phuong phap compressive
sensing. Hinh anh tai tao & M = 100, SSIM=0.4033

Anh goc M=445600

Anh tai tao

Compressive
sensing

| —
M=5000

Hinh 9. Lay miu bang phuong phap compressive sensing.
Hinh anh tai tao 6 M = 200, SSIM=0.6082

Anh goc M=445600 Anh tai tao

Compressive
sensing

P | —

Hinh 10. Ly mau bang phwong phap compressive
sensing. Hinh anh tai tao & M =400, SSIM=0.9842

Tir hai trudng hop trén ta thay rang khi sir dung phuong
phép ldy miu CS thi sb lwong miu it hon 15 rét so véi
Nyquit cu thé & day 1a sé mau dé khdi phuc anh chi can m
=400 la c6 thé khoi phuc lai anh gc. Hinh anh khdi phuc
dugc danh gia qua chi s6 va SSIM=0.9842.

3.2 M0 phéng thir hai

Trong m6 phong nay ching téi thir nghiém hai truong
hop, trudng hop tha nhat truyén mot hinh anh ghép qua
mang 1én ving luu tri, truong hop thar hai nén hinh anh
ghép bang CS sau d6 méi truyén hinh anh d6 qua mang lén
vung luu tri.

Trudng hop thir nhét ta truyén mot hinh anh ghép bai
hai hinh anh tir hai camera giam sat dat ¢ hai vi tri khac
nhau. Trong truong hop nay chiing ta dung phuong phap
Nyquist dé lay mau.
Anh goc m=313642

Anh ghép

)

Hinh 11. Ly n]ﬁu bang phuong phap Nyquist. Anh ghép
truyén qua mang vai sé luong mau
M=10000.SSIM=0.3086

Anh gbc m=313642 Anh ghép

Hinh 12.‘L§y mau bang phuong phap Nyquist. Anh ghép
truyén qua mang vaéi s6 lugng mau M=300000.
SSIM=0.6086
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Anh goc m=313642

W LN
|

Anh ghép

ornam

Hinh 13. Ly mau bang phwong phap Nyquist. Anh ghép
truyén véi sé luogng mau M=600000, SSIM=0.9783
Trudng hop tht hai ta thuc hién 14y mau nén CS cho
hinh anh ghép béi hai anh tir hai camera giam sat dat hai vi
tri khac nhau, sau d6 mdai gui hinh anh nay qua mang Ién
vung luu trir.

Anh gbc M=313642 Anh ghép

Hinh 14. Lay mau bang phuong phap compressive
sensing. Anh ghép truyén véi s luong mau M=3000,
SSIM=0.3756

Anh ghép

Anh gbc m=313642

Hinh 15. Lay mau bang phuong phap compressive
sensing. Anh ghép truyén véi sb lwong mau m=10000,
SSIM=0.695

Anh goc m=313642 Anh ghép

Hinh 16. Lay mau bang phuong phap compressive
sensing. Anh ghép truyén véi s lwong mau m=50000,
SSIM=0.9855

Tir hai truong hop trén ta thay rang khi sir dung CS nén
dir ligu trudc khi giri ching qua mang lam giam rat nhiéu
mau cu thé 1a & hinh 13 M = 600000 mau xuéng con
50000 mau ¢ hinh 16. Panh gia chét lugng anh & hinh 13
SSIM=0.9783 ciing thay déi so véi hinh 16 Ia
SSIM=0.9855.

3.3 M0 phéng thir ba

Chuing tdi liy 3 hinh anh tir 3 camera giam sat dit cac
vi tri khac nhau cua ky tlc x4, sau d6 thuc hién ghép 3
hinh anh lai thanh mét anh toan canh, sau khi ghép lai
thanh mot anh toan canh ching téi thuc hién giri ching
qua mang 1én vung luu trit theo hai hinh thuc khac nhau,
mot la giri toan bo dit liéu thu duoc qua mang 1én ving luu
trir theo chuan Nyquist, hai 1a thuc hién ldy mau nén
compressive sensing trudc khi gui ching.

Truong hop tht nhat truyén hinh anh qua mang lay
mau theo phuong phap truyén thong Nyquist.

Anh gbc m=479200

Anh ghép

b . 3 |It

Hinh 17. Lay mau bang phuong phép Nyquist. Anh ghép
truy@n véi sé Iugng mau m=20000, SSIM=0.3640

Anh gbc M=479200 Anh ghép

Hinh 18. Lay méu bang phuong phap Nyquist, Anh
ghép truyén vai s6 lvgng mau m=300000, SSIM=0.6720

Anh goc =479200 Anh ghép

Hinh 19. L4y mau bang phuong phép Nyquist. Anh ghép
truyén véi sé lugng mau m=980000, SSIM=0.9662

Trudng hop the hai truyén hinh anh qua mang 1y mau
nén theo phuong phap Compressive sensing.
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Anh gbc m=479200 Anh ghép

Hinh 20. Lay mau bang phuong phap compressive
sensing. Anh ghép truyén véi sé lugng mau m=1000,
SSIM=0.3591

Anh gbc m=479200

Anh ghép

= ® .i"

Hinh 21: Lay mau bang phuong phap compressive
sensing. Anh ghép truyén véi s lwong mau m=50000,
SSIM=0.6693

Anh goc m=479200 Anh ghép

Hinh 22: Lay mau bang phuong phap compressive
sensing. Anh ghép truyén véi sb lwong mau m=147000,

SSIM=0,9774
SSIM
3
1
0,9662
0,6720
03600 T~ W
T ; » M
20000 300000 980000

Hinh 23: Lay mau theo chuan Nyquist

SSIM

1
0.9774

0,6693 -

0.3591 A

1000 50000 147000

Hinh 24: Léy mau theo CS

Qua cac két qua cua cac md phong ta thiy phuong
phap Iay mau nén CS truéc Khi truyen c6 sé lwong mau it
hon nhiéu so véi phuong phép 1dy mau theo Nyquist, cu
thé ¢ hai biéu dd hinh v& H23 va H24 s luong mau dé
khoi phuc dugc anh & Nyquist can M=980000 mau, chi s6
SSIM =0,9662. Con dung phuong phap CS thi chi Can
m=147000 1a da du dé phuc hoi duoc anh gbc, chi sb
SSIM ciing 16n hon, SSIM=0,9774

4. KET LUAN

T6m lai, cong nghé truyén thong IoT trong hé théng
giam sat két hop véi viéc khai thac ly thuyét méi ndi
Compress sensing dd dat dwoc nhitng thanh céng nhat
dinh. Dya trén ca hai phan tich ly thuyét va két qua thuc
nghiém, n6 da duoc chitng minh rang ly thuyét caa CS la
hoan toan pha hop cho truyén dan 10T cho hé théng giam
sat.

Pong gop chinh cua bai bao nay 1a dé xuat mot hé thong
truyén thong loT trong hé thdng giam sat méi dya trén CS
c6 tiém nang giam dang ké ty 1 ldy mau. Bang cach nay,
thong tin dugc xir Iy nhanh hon, giam tinh trang tic nghén
dit liéu va nhét 1a né giam duoc dung luong thdng tin can
luu trix trong hé théng gidm sat.
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