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TOM TAT

Trong cdc hé lho”hg vii khi khi tai si dung quang dién tir chi thi muc tiéu, bai toan xu Iy anh
déng la mot van dé cot 16i. Vi vy, viéc ting cht lwong xur Iy anh dong gip tang hiéu qua lam
viéc khi tai. Bai bdo dé xudt ung dung bg loc phi tuyén dé hege bé nhitng thong tin nén va nhiéu
cia anh tai buéc tién xir Iy nham ndng cao chdt heong xir Iy anh dong trong qud trinh lam viéc
ciia hé théng vii khi.

Tir khoa: Loc phi tuyén, xir Iy anh, quang dién tir.
1. PAT VAN PE

Trong céc hé théng vii khi hién dai thuong duoc trang bi dai quan sat quang dién tir dé trinh
sat phat hién va chi thi myc ti€u cho cac loai vii khi. Qué trinh trinh sat, phat hi¢n va chi thi muc
tiéu 1a qua trinh lién tuc, dam béao thoi gian thuc. Bai toan xtr 1y anh dong 12 mét thanh t6 quan
trong khong thé thiéu trong qua trinh hoat dong cua hé thong.

Vién Ty dong hoa KTQS da va dang phat trién nhiéu dé tai nghién ciru Gmg dung, phuc vu
qua trinh cai tién, nang cap, ché tao méi cac hé thong vii khi, khi tai phuc vu quén d6i, vi du nhu
dai doi phao phong khong (PPK) 37mm-2N, h¢ thong PPK tyr hanh Zsu23-4 hay Zu23-2 trén tau
bién,... Cac hé thong vii khi sau cai tién da thé hién dugc kha nang tac chién hiéu qua trong cac
diéu kién khac nhau. Tir thue tién hoat dong huin luyén san sang chién déu tai cac don vi, nhan
thdy can tiép tuc nghién ctru nang cao chat lugng hoat dong tong thé cia hé théng trong cac
phién ban cai tién tiép theo. Cac bai toan cong nghé 15i can tiép tuc phat trién, hoan thién trong
d6 co bai todn nang cao chat lwong xir Iy anh dong.

Pai quan video Mtn?;' Léch tim N'EY hﬂh I\_{é}' tmfl
sat Léch hutng tinh todn diéu khién
XLA PTB PQs
Tién XLA:
- Chuyén déi video
composite sang video s6 May tinh
- Resize, grayscale, loc... phén phéi Tay gat
vaora
Phan doan anh:
- Tach muc tiéu khoinén
- V& lai muc tiéu trén nén
&nh gde
- Hién thi

Hinh 1. M6 hinh tong quan hé thong PPK — 37mm 2N ddanh dém badn tw déng.
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Trong hé théng phdo phong khong 37mm — 2N danh dém ban ty dong cua don vi thi anh thu
dugc tir video hé thong camera ngay va camera dém trén dai quan sat dugc tién xir ly dé nang
cao chat luong, sau do, su dung céc thuat toan dé phan doan (tdch muc ti€u ra khoi nén, v€ lai
muc tiéu trén nén anh gdc, hién thi). M6 hinh tong quan hé thong nhu trén hinh 1.

Hé¢ théng trén cho thiy ring tai budc tién xtr 1y anh gdm chuyén ddi video composite sang
video s0, resize, grayscale, loc,.. . dé nang cao chat luong anh déu vao ma tt thi qua trinh phan
doan, tach muc tiéu ra khoi nén, vé lai muc tiéu trén nén anh gde, hién thi muc tiéu va bam sat
muc tiéu s& d& dang hon va cho két qua tot.

He¢ thong c6 cac phién ban da dugc cai tién, tuy nhién, khi c6 nhiéu do thoi tiét (qua may)
hodc nhiéu hé théng thi di tuong bam sat dé mat mic du d3 duoc khic phuc nhiéu. Hinh anh
duéi day trich tir video dugc quay trong qua trinh theo muc ti€u huén luyén thyc té tai don vi,
minh hoa cho truong hop hé thong hién tai khong bat dwoc ddi tugng khi c6 nhiéu do thoi tiét.

Hinh 2. Péi twong khéng duge bat bam.

Do d6, nhom dé tai dé xuét tap trung nghién ciru, nng cao chét lugng anh dau vao tai budc
tién xur ly anh, loc anh v&i muc dich lam noi ro ti€u trén nén, tao diéu kién tot cho budc tiép theo
la tach bién, tach muyc ti€u ra khdi nén dugc dé dang va chinh xac hon, tir d6, bam bat muyc ti€u
t6t hon.

Céc k¥ thuat nang cao chit lugng anh thuong st dung g(‘)m xu Iy nang cao anh trong mién
khong gian va xtr ly nang cao anh trong mién tan s0. Tai mién khong gian thi xir 1y true tlep ngay
trén cac diém anh va lan cn bang cach str dung cac phép toan tich chap. Trong mién tn s thi
xtr 1y théng qua cac ham soéng tan sd sin, cos ciia anh (st dung bién dbi Fourier) va thyc hién
bang cach sir dung ham nhan hodc mit na anh. Tuy timg bai toan cu thé dé lya chon phuong
phap loc mién khong gian hodc mién tan sb cho hiéu qua tdi wu. Trong bai toan thuc té ctia don
vi minh, nhom tac gia di lya chon nang cao chat lugng anh trong mién khong gian v&i phuong
phap loc phi tuyén va phép loc nay duogc dung trude khi tach bién dbi twong.

Khac véi loc tuyén tinh thay d6i gia tri diém anh d6 bang ham tuyén tinh thi loc phi tuyén tra
lai gia tri ctia pixel khi phép toan thyc hién trén n6 1a ham phi tuyén.

2. THUAT TOAN LQC PHI TUYEN BANG HAM MU

Loc trung vi, loc dan hodc loc co 1a nhiing bd loc phé bién ma chung ta hay biét dén trong hé
thdng cac bd loc phi tuyén. Tuy nhién, trong nghién ctru ndy d& xuit bo loc phi tuyén theo ham
mil, bd loc nay lam tang ty 1¢ chénh léch giira d6i tugng, nhidu va nén. Viéce ting ty 1¢ chénh léch
trén 1am tang hiéu qua ¢ khau tach bién ddi twong, tryc tiép anh huong dén ty 18 phat hién va
bam muc tiéu.

Gia sir anh G ¢6 kich thuéc MxN 1a anh dau vao trude khi st dung bd loc va G’ 1a anh thu
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duogc sau khi st dung bd loc, khi d6, thuit toan loc gém cac budc:

- Budc 1: Chuyén anh vao thanh anh xam, lic nay gié tri cdc diém anh ndm trong doan
[0, 255].

- Budc 2: Lay gia tri tAn xuét (frequency value) cua cac diém anh bang viéc st dung
histogram, ki hiéu f 1a tan suat va g 1a gia tri diém anh.

- Budc 3: Tinh gia tri cac diém anh méi trén G’ theo ham mii trong tng mdi diém anh (x,y)
trén anh G nhu sau:

g'(x,y) = eIt —1 1)

voix=1,2 ... M;y=1,2... N; a tuy y trong khoang (0,1).
Luu d6 thuat toan loc anh ham mil nhu trén hinh 3.

< Bét déu >

——
/ Anh vao (RGB) /

¥

Anh xam (Gravscale)

- Tinh tin suat f
- Tinh gia i pixcel g

- Tinh gia tri anh loc

g'(x,y) = e ¥y —q
/ Anh loc /
' Két thue _h_h“:)

Hinh 3. Luu dé thudt todn loc anh ham mii.
3. THU NGHIEM VA PANH GIA CHAT LUQNG

Nhom tac gia da cai dat thudt toan loc anh theo ham mil trén Matlab R2021a. Str dung nguén
anh tir huan luyén thuc té tai don vi, cac video dugc quay trong qua trinh bam bat muc ti€u ngoai
thuc dia.

O céc bd loc khac chat lugng loc phu thugc vao nhiéu tham s, tuy nhién, véi loc ham mi
chat luong chi con phu thudc vao mét tham s6 duy nhat do 1a hé so6 a, viéc nay gitip de¢ dang thuc
hién bang cac bién phap k¥ thuat ho trg cho nguoi dicu khién hé thong khi lua chon tham s6 a
trong khoang (0,1) d€ nhan duoc ket qua tot hon.

3.1. Panh gia dnh hwéng tham s6 o dén chét rgng loc anh

bé danh gia anh hudng ctia tham s6 o dén chat luong loc anh s€ st dung cung mot anh dau
vao va cho tham s6 a thay doi roi thu nhan anh dau ra. Viéc thay doi tham s6 nay cén c vao
tirng nguodn anh (nguoén video) khac nhau ma thay doi, tuy nhién, vdi nguon dit li€u 1a cac video
muc ti€u bay tham s6 a nén chon & ngudng tir 0,009 dén 0,1. Viéc ting hé sO nay s€ giam bot
dang keé tin hi¢u nhi€u va nén, gitp tach biét doi twgng ra khoi nén nhicu tir d6 ho trg qua trinh
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tach bién va bam sat. Tuy nhién néu ting qua 16n thi khong chi théng tin cua nhidu, nén bi loai
bé ma ngay ca thong tin cua doi tugng ciing bi anh huong. Cac anh huong nay duoc thé hién
trong bang 1.

Bing 1. Anh huong tham s6 o dén chat lwong dnh loc phi tuyén theo ham mii.

Thg,lcl)loié o Anh vao (Input) - Anh k;t_%Output)
Py
0,009
0,001
0,09

Danh gia anh thir nhat khi tham s6 1a 0,001 bg loc da loai bo dwgc mot sd ving nén va nhiéu,
tuy nhién, luong thong tin d6 1a chua du dé phuc vu qué trinh tach bién, khi ting tham sé 1én
0,009 b6 loc di luoc boé duwoc hau hét thong tin nén va nhidu lam ndi bat ddi twong trén phong
nén. Tuong ty voi anh thir 2 cho thiy khi thay ddi tham s o trong mién khuyén nghi s& ting hiéu
qua lam viéc cua bg loc.
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3.2. So sanh lgc trung vi va loc theo ham mii

Nhom tac gia da tién ,hénh so sanh két qua gifra hai b loc: loc trung vi v&i ma tran qu kich
thude 3x3 va loc phi tuyén theo ham mii, chuong trinh dugc thyc hién trén Matlab2021a, két qua
thuc nghiém dugc thé hién ¢ hinh 4.

| Anh vao Anh loc theo ham mi ‘ Anh lgc theo trung vi

Hinh 4. Hinh anh so sanh loc trung vi va loc ham mil.

Tur két qua thu dugc qua hai b loc ta nhan théy mot s6 diém nhu sau. Thir nhét, bo loc trung
vi giit lai dugc nhiéu thong tin ctia anh gdc, 1am chat lugng anh ting 1én, tuy nhién, chinh vi giit
lai nhiéu théng tin anh dau vao nén hiéu qua phén lap dbi tugng khoi nhiéu va nén chua cao.
Nguoc lai, v6i loc ham mii thi giir lai dwoc rét it thong tin anh dau vao, lam giam cht luong anh,
tuy nhién, chinh viéc lugc bo cac thong tin nay lai gitip tang sy phan lap d6i tuong ra khoi nén va
nhiéu, hd trg cho qua trinh tach bién ddi tuong.

3.3. X4y dung tiéu chi danh gia b¢ loc ham mii

Theo thong thudng, chung ta danh gia chét luong anh bang st dung sai sb binh phuong trung
binh MSE (Mean square error) va ti 1¢ tin hiéu nhiéu PSNR (peak signal to noise ratio), theo cach
nay thi s& tinh dugc do sai sd gitra anh trudc va sau khi loc va gia tri PSNR nay c6 gia trj tir 30-
50 1a chap nhan dugc. Tuy nhién, véi cach danh gia nay lai khong phu hop véi yéu ciu k§ thuat
dic thu trong bai toan xtr Iy anh dong phuc vu bam bit muc tiéu di dong 1a phan tach muc tiéu ra

Tap chi Nghién citu KH&CN quén sw, Sé Péc san Hpi thio Quéc gia FEE, 12 - 2022 37



Diéu khién — Tw dpng héa

khoi nén va nhidu khi ma qua b loc s& loai bo rt nhiéu thong tin, chi gii lai thong tin dbi tuong
can bat bam.

Vi véy, nhom tac gia dé xuét cach danh gia hiéu qua cua phuong phap loc ndy la h¢ s6 giira
gi4 tri diém anh trung binh tiéu (d6i twong) va gia tri diém anh trung binh nén. Gia sur ching ta
da biét duge vung anh ctia muyc ti€u (trong thuc té dé xac dinh tiéu can sir dung céc thuat toan hd
trg hoac cong cu ho trg), khi do, hé so giira trung binh ti€u va trung binh nén ctia anh sau loc 16n
hon h¢ so gitra trung binh ti€u va trung binh nén cia anh trude lgc. Nghia 14, anh sau loc co tiéu
rd hon anh trude loc, tir do, dé tach bién va de phat hién dugc muc ti€u. Anh c6 gia tri trung binh
tiéu trén trung binh nén cang 16n thi tiéu cang rd

Gia sir anh vao S kich thudc MxN, tiéu 1a S; (1a dbi twong can bam sat), nén 13 S,, sé diém
anh tiéu 1a Ny, so6 diém anh nén la N,

Khi d6, nén ctia anh c6 giatrila S, =S- S,

Ta c6 trung binh tiéu (TB7) va trung binh nén (TBy) duoc tinh nhu sau:

XS
TBr =
2S5,
TBy =
N N,
Trong do:
N, =M xN-N;

Tuong tu, ta c6 anh két qua 12 S’ kich thudc MxN, tiéu 1a S], nén S; = S’ - S1, s6 diém anh
tiéu la Nj, so diém anh nén la N,
Trung binh tiéu (TB}) va trung binh nén (TBy,) dugc tinh nhu sau:

251
TB; =
SI
1B} = 2 =
NZ
N, = MxN - N/
Trung binh tiéu va trung binh nén cua anh vao va anh két qua la H va H'
_TBy
~ TBy
TB;
H' = —"
TBy

Anhsau loc cd giatri H' > H . H' cang I6n thi tiéu cang rd.

Mot tiéu chi nita gitip danh gia hiéu qua clia bd loc do 1a tiéu chi thoi gian. Nhu da bict dé ¢6
the ap dung duoc cho bai toan xu ly anh dong la thoi gian lam viéc cua bg loc cang ngan cang
t6t, vi tong thoi gian xur ly mbi frame anh trong hé thong khong vurot qué bdn muoi mi li gidy (40
ms). Theo yéu cau cta don vi dat hang thoi gian xir ly cua bo loc khong vuot qua 10ms. Bg phirc
tap cua thudt toan dé xuit khong cao nhu cac thuat toan xir Iy anh phd bién hién nay, vi vy,
thudt toan d& xuét c6 thé rut ngén thoi gian xt 1y.
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3.4. Két qua danh gia

Sau khi thu duoc anh dau ra sau bo loc theo ham mii, nhém tac gia bang cac cong cu hd trg da
thyc hién tinh todn dé xac dinh tiéu cua anh dau vao va tiéu anh dau ra sau bo loc, tir d6, xac dinh
duogc cac gia tri nén va gia tri diém anh trung binh tiéu, gia tri diém anh trung binh nén nhw trong

bang sau.

Bdng 2. So sanh tiéu giira dnh dau vao va anh dau ra bé loc.

£ Thai gian loc
Th L o :
Tén anh a;“ % | Anhdduvao(S) | Anhkétqua (s) anh
N,=766 NI= 461 T = 4,9875 ms
o N,=152834 N} = 153139
Anh 1 ¢6 kich
thl:éc 4‘;%)(:';20 0,000 |3 S, =274783 | S!=104945
Y5, =60848972 | Y5} = 1998078
H =0,7849 H' = 17,4475
N,=116 NI= 120 T =2,9589 ms
o N,=153484 N} = 153480
Anh 2 ¢6 kich
thl?éc 4‘;%x'3°20 009 |3 S, = 43612 3 S/ =19520
Y5, =50753797 |35} = 9755
H = 0,9657 H' = 2559,3
N;=260 NI= 232 T=4,7368 ms
, N,=153340 N} = 153368
Anh 3 c¢c6 kich 2 2
th::éc 480‘;((;20 N 000 |y s, =127435  |Y SI=117120
Y5, = 62410857 |35} = 12355
H = 1,042 H' = 6266,6

Nhu vay, anh nhén dugc sau bo loc co ty 1€ gia tri diém anh trung binh ddi tugng trén nén la
cao, ti 1€ nay cang cao thi sy chénh léch gitta ddi tuong va nén cang lon, diéu nay da ching minh
va khang dinh rang d6i tuong dugc hién thi 15 trén nén, tir d6, dé dang bam bt d6i tugng. Thoi
gian chay ciia bd loc cing nam trong ngudng cho phép.

4. KET LUAN

Bai bdo da dé xuit ung dung b loc phi tuyén theo ham mii nham nang cao chat luong xur ly
anh dong, bo loc luge bo nhiéu thong tin tir anh dau vao nhur thong tin nén, thong tin nhiéu, b
loc gitr lai dugc dac trung dbi twong diéu nay lam cho ddi tugng ndi rd trén nén, va nhidu qua do
hd tro cho cac bude tiép theo cia bai toan xir Iy anh dong. Thoi gian thue hién cua bo loc la
tuong dbi nho, phtt hop cho bai toan diéu khién thoi gian thyc. Tham s6 o thuc doan (0,1) cua
b0 loc s& duge nguoi dung tuy chinh trong qua trinh bét bam thuc té. Trong thoi gian tiép theo,
nhom tac gia tich hop thuat toan loc anh phi tuyén theo ham mu vao hé théng PPK37mm-2N tai
don vi.

TAI LIEU THAM KHAO
[1]. Nguyén Trung Kién, “Phdo phong khéng tam thip 37mm-2N ddanh dém bdn tw dong ”, Nha xuat ban
Quan d¢i nhan dan, (2018).
[2]. Sankalp Kallakuri, “Frequency Domain Filtering”, Lecture-5.

[3]. Rafael C. Gonzalez, Richard E. Woods, “Digital Image Processing”, Pearson Education, (2011).
[4]. J.R.Paker, “Algorithms for Image processing and Computer Vision”, Wiley Publishing, Inc, (1997).

Tap chi Nghién ciru KH&CN quén sw, S6 Dic san Hpi thio Quoc gia FEE, I2 - 2022 39




Diéu khién — Tw dpng héa

[5]. T.Pavlidis, “Algorithms for Graphics and Image Processing”, Computer Science Press, (1982).
ABSTRACT

Application of nonlinear filtering to animated images enhanced

In weapon systems using optoelectronics to detect targets, the problem of dynamic
image processing is a major problem. Therefore, increasing the quality of image
processing helps to increase the working efficiency of the weapon systems. The article
proposes the application of a nonlinear filter to remove background information and noise
of the image at the preprocessing step in order to improve the quality of dynamic image
processing during the working process of the weapon systems.

Keywords: Nonlinear filtering; Image processing; Opto-electronics.
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