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TOM TAT

Nguy trang da c¢é mét lich sir lau doi trong qud trinh tién héa cia nhdn logi va phat trién
nhanh chéng ké tir dau thé ky XX ciing véi cong nghé dién tr va quang hoc. O Viét Nam, ngodi
cdch tiép cdn truyén thong, nguy trang hién dai da thu hut cdc nha nghién citu_ trong va ngoai
quan doi. Tuy nhién, viéc danh gia hiéu quad nguy trang van dang ¢ giai doan dau Véi viéc thiéu
cac tiéu chi chinh thirc va tai ligu tham khdo. Trong bai viét nay, chiing toi dé xudt phwong phdp
danh gid hiéu qua nguy trang trong quang phé dnh _sang nhin thay ung dung thudt toan da tiéu
chi, két hop véi phwong phdp danh gid true quan bang mdt nguoi dé so sanh, danh gid. Két qud
mé phong trén mdy tinh cho thdy phwong phap danh gid da tiéu chi c¢6 d¢ tin cdy cao, cho két
qua twong dong voi phwong phdp danh gid triec quan.

Tir khoa: Nguy trang ving nhin thiy; Hoa vin; Phong nén; Thuat toan da tiéu chi TOPSIS; Matlab.
1. MO PAU

Nguy trang va nghi trang da c6 lich sir 1au doi tir thoi ¢o dai. Con ngudi da hoc cach sao chép
cach thyc vat va dong vat an minh va ap dung nhimg k¥ thuat nay cho cac hoat dong khac nhau,
dic biét 1a trong chién tranh. Sy phat trién cua cac phuong phép va ky thuét nguy trang da dat duoc
nhiéu thanh tyu dang ké. Tuy nhién, v6i nhiing tién bo trong vat Iy quang hoc, dién tir va cong
nghé quén sy ké tir dau thé ky 20, viéc nguy trang va nghi trang da tré nén phuc tap hon v€ mat
cong nghé va chién luoc [1] Do cac khia canh quan su cua van dé nay, mdi quic gia hodc m01
quan doi ludn gitr bi mat vé cac k¥ thuat va cong nghé nguy trang, nghi trang cta ho, do do, thuc té
cho thiy rat kho dé tiép can cac cong nghé ciing nhu truy cap tai liéu tham khao vé chu dé nay.
Diéu nay gy kho khin cho cic nha nghién ctru quan tdm dén linh vuc nay. Ngoai cach tiép can
nguy trang va nghi trang ludn duoc gitt bi mat, viéc danh gia cac cong ngh¢ nay lai cang la mét van
dé kho tiép can hon nita, va khong cé tiéu chi cong khai nao dé danh gia hidu qua nguy trang. Véan
dé nay khong chi xay ra ¢ Viét Nam ma thue té & nhiéu quc gia khac trén thé gidi [1].

O nudc ta, trong nhimg nam gan day, mbi quan tam dén nguy trang va nghi trang da tang lén
trong qua trinh phat trién cong nghé quan su. Mot s nghién ctru lién quan dén chu dé nay cha
yeu tap trung vao viéc xem xét vat liéu nguy trang, dua ra mot s6 goi ¥ vé cac dic tinh 1y hoa,
dic tinh nhiét va hong ngoai ciing nhu cac yéu cau lién quan dén dic tinh ctia radar. Mot nghién
ctru khac dugce thyc hién boi cac nha nghién ctru thugc Vién Khoa hoc va Cong nghé quan sy
nham nghién ctru ché tao cc b trang phuc nguy trang anh nhiét tmg dung cho nguoi linh, di dat
dugc mot s6 thanh tyu nhét dinh [2]. Tuy nhién, nhin chung cic cong trinh nghién ctru nay co
ban khong quan tam dén nghién ciru nguy trang vung nhin thiy ma chi tap trung nguy trang vung
hdng ngoai, anh nhiét. Dan dén, quéa trinh nghiém thu san phdm, danh gia cdc hiéu qua nguy
trang dugc thuc hién mét cach twong déi don gian, phu thugce nhiéu vao yéu té cha quan, thleu
phuong phép dénh gia bai ban, khoa hoc va thuyét phuc. Viéc danh gia hiéu qua nguy trang can
phai duoc danh gia trén phwong dién truc quan (dinh tinh) va ca danh gia dya trén phin mém
may tinh hay céc phuong tién do (dinh luong) thong qua cac md hinh toan hoc.

Phuong phap danh gid hiéu qua nguy trang truyen thong ap dung phuong phap thi nghiém

hi¢n truong va quan sat hién truong bi anh huong rat nhiéu boi yeu t6 chu quan cua ngudi quan
sat, doi hoi nhiéu nhan lyc, vat lyc va thoi gian [3]. Dé giai quyét nhitng van dé nay, nhiéu nha
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nghién ctru dé thyc hién cac nghién ctru 4p dung cac mo hinh toan, phian mém dé danh gid mot
cach khoa hoc. Tiéu bleu 12 md hinh danh gia chi sé twong ddng nguy trang (Camouflage
Similarity Index-CSI) [4], phan tich biéu d6 xam [5], hay so sanh cic diém noi bat giira muc tiéu
va phong nén do Schoene va cong su dé xuét [6]. Cac phuong phap nay thuong sir dung mot chi
s6 duy nhét dé danh gia hiéu qua nguy trang nén chi co thé ap dung trong mot s6 truong hop nhat
dinh ma khong thé nhan dugc két qua danh gia dang tin cdy cho hiu hét cac trudng hop. Mot sb
phuong phap méi duge Wang va cong su [7-10] dé xuét sau nay dua trén 1y thuyét tap hop gan
dung sai, hay dwa trén cong nghé khoi phuc hinh anh, nhung viéc x4c dinh nhanh cac tham sb mé
hinh va chat luong phuc hdi hinh anh s& anh huong dén két qua danh gia va anh huong ciia trong
sO cuia cac chi so danh gia dén viéc danh gia két qua khong dugc xem xét 1am cho cac phuong
phap nay to ra han ché. Yu va cong sy [11] dé xuat mo hinh danh gia hiéu qua nguy trang dua
trén mang noron lan truyén nguoc, phuong phép nay yéu cau mot sd luong dir liéu mau dang tin
cdy, nhung thuong khé co duogc dir liéu mau chat luong cao. Dé giai quyét cac van dé ton tai cta
cac phuong phap néu trén, Wang va cong su [12] da dé xudt mot phuong phap danh gia da tiéu
chi bang cach sir dung phuong phap diém 1y tuéng TOPSIS (Technique for Order Preference by
Similarity to an Ideal Solution). Phuong phap nay dua trén mdt soO tiéu chi dac trung cta hinh
anh cua phong nén va hoa van nguy trang nhu: d§ sdng, mau sdc, két cAu, hinh dang, dac diém
vung ranh gi¢i dé danh gia trén TOPSIS. Tuy nhién, c6 mot s6 han ché nhu:

- Tiéu chi vé mau sic khong sir dung chi s6 CSI mic du ddy 1a mot trong nhiing tiéu chi danh
gia tin cdy vé do tuong dong mau sic, va do twong dong nguy trang khi danh gia cac mau hoa
vin nguy trang véi phong nén.

- Két qua kiém nghiém chi thyc hién trén moét bo anh dir liéu. Trong d6, cac hoa vin vé co
ban 14 hoa vin dang s do d6 két cau cuia cac hoa vin c6 nhiéu diém tuong dong. Piéu nay lam
mat di tinh ¥ nghia cua chi s6 két ciu khi dwa vao danh gia. Trén thuc té, cac hoa vin dang mang
mau loang (Disruptive Pattern Material - DPM), hoa van dang 14 (Engineer Research &
Development Laboratories -ELDR) hay hoa van da dia hinh (Multi-Terrain Pattern - MTP) ciing
duoc st dung phé bién.

- Két qua danh gia thong qua TOPSIS khong dugc so sanh, kiém ching véi két qua danh gia
tryc quan ciia nhom chuyén gia, do do, khong lam rd dugc sy twong quan cua cac phuong phap
danh gia cling nhu d¢ tin cdy ctia phuong phap danh gid thong qua TOPSIS.

Dé giai quyét nhitng han ché néu trén, bai bao tiép can theo hudng sau

- Phuong phép danh gia phai 1a su két hop giita 2 hudng tiép can thong qua danh gia truc
quan cua nhom chuyén gia va danh gia dinh lugng thong qua TOPSIS.

- Sir dung chi s6 CSI 1a mt tiéu chi danh gia cia TOPSIS. Chi s6 nay c6 thé thay thé cho tiéu
chi Pic diém ving ranh gi¢i ma Wang sir dung.

- Panh gia trén 2 bo anh phong nén va hoa vin khac nhau, tong hop két qua 2 hudng tiép can
dé 1am két qua danh gia chung.

Bai bdo s€ tap trung trinh bay ndi dung phuong phap danh gia hi€u qua nguy trang ving nhin
thiy dua trén anh chup bang truc quan va bang chwong trinh Matlab & muc 2, cac két qua va
phén tich dugc trinh bay & muc 3.

2. NOI DUNG CAN GIAI QUYET
2.1. Xay dung phwong an danh gia
Pé danh gia hiéu qua nguy trang cua cac san pham nguy trang hodc cac hoa tiét nguy trang

trong vung anh sang nhin thay, nhom nghién ctru tién hanh so sanh cac mau hoa tiét hodc mau san
pham 4y v6i mot phong nén muyc tiéu ma c6 thé ap dung cac hoa tiét nguy trang dang so sanh.

2.1.1. Sir dung déanh gid dinh tinh bang truc quan ciia nguoi quan sét
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Viéc so sanh ddi chiéu c¢6 thé thyc hién theo hai cach. Cach thtr nhat, quan sét truc tiép - khi
d6, cac mau nguy trang iy duoc dem dit truc tiép vao phong nén muc tiéu, sau do, trién khai su
quan sat bﬁng mot luce luong quan sat vién. Cach thir hai, quan sat gian tiép théng qua hinh anh -
tac cac mau nguy trang ay dugc dat trong phong nén muc tiéu, sau do, sir dung mot may anh dé
chup lai sy hoa hop cua cac mau véi phong nén, hodc chup riéng anh cia cac san pham va phong
nén, tao ra cac b anh cua cac hoa tiét va phong nén, sau dé, tién hanh déanh gia st dung nguoi
quan sat cac birc anh va ghi lai tinh hoa hop tuong dbi ciia cac hoa tiét véi cac phong nén. Khi
tién hanh d4nh gia, luong ngudi ddnh gia phai dam bao du 16n, theo tai liéu da dwoc giai mat cta
NATO, s6 quan sat vién can thiét 1a khong nh6 hon 10 [3]. Yéu cau nay nham dam bao vé xir ly
s liéu thong ké co do tin cdy va ciing dam bao vé chi phi vé& hau can va nhén lyc dap tng duoc.

Téng hop
sO liéu

Hinh 1. Quan sdt hinh anh chup phéng nén va doi twong d@é danh gid hiéu qua nguy trang [3].

Viéc ghi chép danh gia hiéu qua nguy trang dugc thyc hién thong qua cac phiéu danh gia.
Truge khi danh gia, nguoi thyce hién danh gia can duoc cung cip ddy du vé phuong phap danh
gi4, cach thirc ghi két qua danh gia, va phai dam bao rang su danh gia cua ho khong phu thudc
vao sy danh gia cla cac quan sat vién khac. Viée tong két cac két qua danh gia riéng 1€ cua céc
quan sat vién s& cho ra két qua vé hiéu qua nguy trang cta san phim hoic hoa tiét nguy trang can
nghién cuu.

2.1.2. Sir dung déanh gid dinh lwong bang phwong phép danh gia da tiéu chi TOPSIS

Phuong phép lién két tip mo TOPSIS 1a mot phuong phap thuong dugc sir dung trong phan
tich quyet dinh da ti€u chi, con dugc goi la phuong phap khoang cach giai phap t6t va xau.
Nguyén tic co ban ciia phuwong phap TOPSIS la x&p hang wu va nhugc diém cua cac lugc do
danh gia khac nhau theo mirc d6 gan giii ctia chiing véi cac lugc do 1y tudng [12]. Pau tién, cac
giai phap 1y tuong tich cuc PIS (Positive Ideal Solution) va cac giai phap 1y tudng tiéu cuc NIS
(Negative Ideal Solution). Giai phap dugc chon 1a giai phap c6 khoang cach ngin nhat tir PIS va
khoang cach xa nhét véi NIS. Gia st 6 m ddi twong, n tiéu chi danh gid. Cac tiéu chi danh gia
cla cac ddi tugng dugc trinh bay thanh ma tran X=[xijJm. C6 thé tom tat phuong phap nay thong
qua cac budc sau:
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Buwéc 1 : Chudn héa di liéu nghién cizu :
v

rj=—=— (1<i<ml1<j<n)
Y i=1 xiZj @)
Buée 2: Tinh gid tri Entropy, gid tri khdc biét Entropy va trong so Entropy:
1 . .
Ejz—ﬁZﬁlrijlnrij (1S1Sm,1 S]Sn) (2)
Quy udc: 01n 0 = 0. Khi do, gia tri khac bi¢t Entropy la:
Trong s6 Entropy duoc tinh nhu sau:
__ G ;
a; = .G, 1<j<n) (4)

Buéc 3: Xdy dung ma tran trong sé chudn héa:

QT 0 AmTin
V= ij)mxn = . : ®)
A1Tm1 " AnTmn
Buoc 4: Tinh nghiém gidi phap Iy tuong tich cuc PIS va gidi phap ly twong tiéu cuc NIS:
v+ = {maxvy; |j = 12,...,m)li = 12,...,m}
L
_ o . )
V- = {(mlnvij j=12,..,n)]i= 1,2,...,m}
i
Buéc 5: Tim lién két mo ciia tri tuyét doi cho hinh chiéu thivi va j:
m+oM — m+oM
r{; = A+_+GM0 €(0,1),1; = A__'+O_MO' € (0,1) 7)
Trong do: A |V+ — vl]| m= mm mlnAU, M= maxmaxA{B,
j j
Aj= |V] vU| m= mm min A;;, M= maxmaxAU, o = 0.5 (hé s sai biét).
j J
Bude 6: Tinh ma trdn hinh chiéu R+ vVaR™:
o T O T
Rt = : i R~ =] ¢ : (8)
Tmi " Tom T"m1 Tmn
Tir ma trén hinh chiéu Iy tudng tinh hinh chiéu 1y tudng:
Rf =3 nt ((=1,2.,m), R =230 75 (i=1,2,..,m) 9)
Buéc 7: Tinh lién két mo va khoang cdach twong doi:
Ci—R+R(1123 m) (10)
R, R7 € (1,11 > C; € (0,1)
Buoc 8: Can cir vao gia tri Ci (i=1, 2, 3, ..., m) aé xé’p hang cac doi tuwong nghién cuu, doi

twong nao co Cj lon hon thi dwoc danh gia la tot hon.

Nhu vay, béng viéc xac dinh n tiéu chi dé danh gia cho m dbi tuong, thuc hién cac budc trén
ta s& tinh dugc gia tri xép hang Ci (i=1, 2, 3, ..., m) cua m d6i tuong. Viéc xac dinh cac tiéu chi
danh gia s& duoc trinh bay & phan tiép theo

2.2. Xdy dung céc tiéu chi dé ap dung TOPSIS
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bé ap dung TOPSIS cho muc tiéu danh gia hiéu qua nguy trang tir cac buc anh thu dugc tur
phong nén va anh cia cac hoa vin nguy trang, cin xdy dung cac tiéu chi danh gia phu hop. Pbi
v6i nguy trang viing nhin thay, cin ctr vao dic diém thi gidc cua mat nguoi, bai bao lya chon cac
tiéu chi co ban cta hoa van nguy trang ¢é anh hudng 16n dén hiéu qua nguy trang d6 1a: o sang,
Mau sic hé mau Lab (viét tit ciia hé mau c¢6 3 kénh gdm d¢ sang Lightness va kénh a va b) va hé
mau HSV (viét tat cia Hue, Saturation, Value), két cdu va hinh dang dé ap dung TOPSIS.
2.2.1. B¢ sang

Do sang la mot ti€u chi danh gia rat thuc té va c6 méi quan hé mét thiét véi thi luc con nguoi.
Vi khong gian mau Lab 1a mot h¢ thong mau dua trén cac déac diém sinh 1y va xac dinh do sang
dong déu phu hop voi dac diém thi gidc ciia mat ngudi, bai bao nay chon hé mau Lab dé trich
xuit cac ddc diém do sang cua hinh anh. Thong thudng, hinh anh thu duoc dya trén cac thiét bi
chup anh va hién thi trén cdc man hinh, may tinh, may chiéu thuéc hé mau RGB (viét tit ciia ba
mau co ban Po-Red, Xanh l4 cay-Green, Xanh da troi-Blue). Dé tinh toan xur 1y cac dic trung
lién quan dén do sang cta anh thi anh & hé mau RGB can duoc chuyén sang hé mau khac theo
mot s& phép bién ddi cu thé do Uy ban chiéu sang qudc té quy dinh. Chuyén hinh anh tir khong
gian mau RGB sang khong gian mau Lab bang 2 budc [2, 12] theo cong thirc (11), (12) va (13)
dudi day:
X 0,41245 0,35758 0,18042
Y|=10,21267 0,71516 0,07217
Z 0,01933 0,11919 0,95023

= 16f (5) 160 =soofs () - (D)o - o0]r (D)~ (D) o

Trong d6, X, = 0,950456, Y,, = 1,7, = 1,088754 1a nhitng hang sb va f(t) 1a mot ham

nhu sau:
1 6
t3 , 1>t>(—
o) = (25 (13)

1(29)2t+4 0<t<(6>3
3\6 29" = "= \29

Khi d0, sai khac vé do sang giira anh phong nén va anh hoa vin s& dugc tinh theo cong thirc:

|Lb_Lc|

S, =———— 14
L max (Ly, L.) (14

G (11)

3

Trong d6, L, 1a gia tri 6 sang trung binh cta anh phong nén, L, | gia tri do sang trung binh
cua anh hoa van nguy trang, chinh la gia tri L tinh theo cong thirc (12) lan lugt véi anh phdng
nén va anh hoa van. S; cang nhé thi hiéu qua nguy trang cang 16n va nguoc lai.

2.2.2. Mau sdc hé mau Lab

Chi s6 twong dong nguy trang CSI khai thac cac tham sb gom d6 sang tbi, cac kénh mau trong
hé mau Lab de tién hanh danh gia mac do tuong dong mau sic nguy trang cua anh hoa véan voi
anh phong nén [4]. Trong bai bio nay, nhom nghién ciru str dung chi s6 CSI 1a mot tidu chi danh
gia. Chi s0 CSI dugc tinh theo cong thire (15) va (16):

AE
CSI = =<
AEmax

1O 1

AEp. = Ez 1{(Lbi — Lei)* + (ap; — aci)? + (bp; — be)?}2
=

AEmax = ggg)r(l{(l'bi - Lci)z + (abi - aci)z + (bbi - bci)z}l/z

(15)

(16)
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Trong d0, Ly;, ap;, bp; 1a gia tri CIE Lab cua diém anh thtr i cia anh phong nén, L;, ci, b
1a gia tri Lab cua diém anh thtt i cua anh hoa van nguy trang. CSI narn trong khoang tir 0 dén 1
va gia tri 0 tot nhat dat duoc néu nguy trang két hop hoan hao véi nén. Chi sd CSI cang nho thi
¢6 nghia mau sic anh cia hoa vin c6 muc d6 tuong dong cao véi anh phong nén, hay néi cach
khéc hi€u qua nguy trang cao va ngugc lai.
2.2.3. Mau sdc hé mau HSV

Dic diém mau sic 1a mot trong nhitng thudc tinh thi giac quan trong trong cac dac diém co
ban cua thi gidc con ngudi. N6 dai dién cho su phan xa cua bé mit vat thé ddi voi cac quang phd
khac nhau. Trong bai bao nay, khong gian mau HSV gan v6i nhan thire thi gic ctia con ngudi
dugc lya chon de trich xudt cac dic diém mau [12]. Tuy theo déac diém thi giac ciia mét ngudi va
céc yéu cAu vé mau sic ctia nguy trang muc tiéu, cic mién gia tri HSV ciia khong gian mau dugc
lwong tir hda. Cé nhiéu phuong phap luong tir hoa, tham khao [12] nhém nghién ctru tién hanh
lugng tir hod cac thanh phén H,S,V tuong tng thanh 12, 5 va 5 bin. Nhu vay, ta s& c6 lugc dd
histogram lugng tir hoa gdm 12x5x5=300 bin. Két qua luong tir héa duogc tong hop thanh gia tri
mau sic da luong tr hda Q dugce tinh boi cong thire (17) nhu sau [12]:

Q=25H+58S+V 17)

Trong do, Q=0,1.2,...,299 [12] la 300 bin cua histogram. Sau khi chuan héa Q, co thé thiy
thanh phan H s& gdy anh huong nhat tiép theo 1a S va dén V theo cong thic (17). Gia sir ta thu
dugc 2 véc to chuin héa mau sic cua anh phong nén va anh hoa van 1an luot 1a H,[i], H[i]
(i=1,2,...300) thi phep giao cia hai biéu d6 histogram mau cta 2 véc to nay chinh la dac trung ve
d6 trong déng mau sic hé mau HSV cua hoa vin va phong nén, dugc tinh nhu sau:

300

Sy= ) min (Hyil H[i) (18
i=1

2.2.4. Két cdu

Két cAu 1a mot tinh nang quan trong cua hinh anh, khong phu thuge vao d6 sang hoac mau sdc
va c6 thé phan anh 10 rang sy ddng nhat cac thong tin trong birc anh. Dé loai bo anh huéng dén
cac tinh nang két cAu, thuat toan ché do nhi phan cuc b (Local Binary Patterns - LBP) dya trén
su bat bién vé do chiéu sang khong gian hodc thuat toan ma tran dong hién (Gray Co-occurrence
Matrix) dugc st dung dé trich xuat cac dic diém két cdu cua hinh anh. Pé don gian hod tinh
toan, bai bao sir dung dénh gia nhi phan cuc bo cuia hinh anh dé so sanh két ciu [12].
2.2.5. Hinh dang

Khai thac cac dic trung bat bién cua hinh anh dugc st dung phd bién dé khai thac hinh dang
anh. Bai bao st dung véc to khoanh khic bat bién Hu (Hu moment invariants) dé thu dwoc hinh
dang phac thao duéi dang véc to 7 chidu cua anh phong nén va anh hoa van [12,13]. Néu coi £,
Vva f, lan luot 1a véc to khoanh khic bat bién Hu cua anh phéng nén va anh hoa vin da dugc
chuén hoa va viéc tinh todn cac véc to nay tham khao [13], thi dd twong dong vé hinh dang duoc
tinh bdi khoang cach Euclidean gitra cac véc to Hu:

u = d(f[,!fc)
= 2\/(fb1 — fer)* + (foz — fe2)? + -+ (for — fer)?
3. THU'C NGHIEM, MO PHONG, TiNH TOAN, THAO LUAN

(19)

3.1. S0 liéu dau vao
Tién hanh thyc nghiém va moé phong vo1 hai bo anh dau vao, mdi bo anh gdbm nam anh (anh

mau RGB, dinh dang .jpg, d0 phan gidi tbi thiéu 640x480 pixel) trong d6 co mot anh chup
“Phong nén” 1a anh chyp phong nén, tran dia tic chién; va bdn anh chup “Hoa van” céc hoa vin
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khac nhau dai dién cho cac ki€u hoa van dugc du kién st dung dé in 1€n cac 4o, ludi nguy trang
hodc son 1én cac bé mat ciia phuong tién, doi tugng dugc nguy trang.

Dé dé dang phan biét va thuan tién cho viéc danh gia két qua, tién hanh danh s6 tha ty cho
cac hinh anh. B¢ anh thtr nhit c6 ky tu ban déu 13 1, bd anh thir hai c6 ky tu ban dau 1a 2. Cac ky
tu sau duoc danh s tir 0-anh phong nén, va tir 1 dén 4 cho céac anh hoa van, 1an luot & hinh 2 va
hinh 3 duéi day.

b. Hoa van 11. c. Hoa van 12.

a. Phéng nén 10. d. Hoa van 13. ¢. Hoa van 14.
Hinh 2. B6 anh phéng nén va bon hoa van thir nhat.

B¢ anh thir hai giit nguyén anh phong nén cuia bo anh thir nhat va sir dung cac hoa vin nguy
trang pho bién trén cac b trang phuc nguy trang dé danh gia:

b. Hoa van 21. c. Hoa van 22.

V.o
Ty

Ty

a. Phéng nén 20. d. Hoa van 23. ¢. Hoa van 24.

Hinh 3. B dnh phéng nén va bon hoa van thit hai.
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3.2. Phuwong phap danh gia dinh tinh bang truc quan

Tién hanh in cac anh trén dudi dang anh mau c& A4, lan lugt moi timg ngudi trong tong s 20
ngudi (c6 thi lyc binh thuong, khong bi mi mau) quan sat cac birc anh va dién vao phiéu cho
diém, thang diém tir 1 dén 4. Nhom tac gia sir dung thang diém nay dé thuan tién cho viéc danh
gia 4 muc cho 4 bt anh hoa van. Viéc quy dinh thang diém 1a khong cé quy dinh, chi cin dam
bao danh gia dugc mure d6 hiéu qua khac nhau cta cac anh hoa van so véi anh phong nén. Quy
udc trong viée chim diém nhu sau: birc anh hoa van nao ma duge cho la twong dong v6i anh
phong nén, thi cho diém cao nhat 1a 4 diém va néu khong tuong ddng thi s& cho diém thap hon,
va thip nhét 1a 1 diém. Sau do6, diém trung binh s& dugc tong hop tir két qua chim diém cua
chuyén gia va xép hang mirc d6 hiéu qua ciia cac hoa vin nguy trang.

3.3. Két qua danh gia truc quan va binh ludn
Két qua danh gia tryc quan bd anh thir nhat ¢ hinh 2 duoc tong hop ¢ bang 1 sau:
Bing 1. Két qua ddnh gid true quan ciia chuyén gia cho bg anh thir nht.

Thir tw miu 1 2 3 4
Cac gia tri Hoa van 11 Hoa vian 12 Hoa van 13 Hoa van 14
Pi¢m trung binh 2,25 1,1 3,65 3,1
Xe]3 thir tu hicu 3 4 1 2
qua nguy trang

Vi két qua nay, Hoa vin 13 ¢6 diém trung binh cao nhét, hiéu qua tot nhat va hoa vin 12 ¢6
diém trung binh thap nhat, hiéu qua thap nhat.
Két qua danh gia truc quan bo anh thir hai & hinh 3 dwoc tong hop ¢ bang 1 sau:
Bing 2. Két qua dénh gid truc quan ciia chuyén gia cho bg anh thir hai.

Thit tw miu 1 2 3 4

Cac gia tri Hoa van 21 Hoa van 22 Hoa van 23 Hoa van 24
Piém trung binh 2,9 3,8 2,3 1
aanmg | ! : :

Vi két qua nay, hoa vin 22 c¢6 diém trung binh cao nhat va hoa vin 24 c6 diém trung binh
thip nhat. Hoa vin 24 c¢6 mau sic hoan toan khac biét v6i mau sic ctia phong nén, do dé, viéc co
diém thip nhét 13 hoan toan phu hop.

Nhu vy, v6i hai bd anh khac nhau ciia phong nén va hoa vén, thong qua vi¢c danh gia dinh
tinh bang truc quan ciia chuyén gia thu dugc cac két qua xép hang hiéu qua nguy trang cua cac
hoa vin theo bang 1 va 2 & trén. Két qua nay s& duoc str dung dé so sanh, dbi chiéu va kiém
chung vé6i két qua danh gia theo phuong phap dinh lwong, sir dung chwong trinh may tinh theo
thuat toan TOPSIS, sé dugc trinh bay cu thé & ph?m sau.

3.4. Phwong phap danh gia dinh lwong bang cong cu mé phong

Tién hanh 4p dung thuét toan TOPSIS thong qua chuong trinh Matlab dé mo phong két qua
tinh toan véi bd anh dau vao néu trén. Nhu vay, ta c6 m=4 doi tugng va n=>5 ti€u chi danh gia:

+ m=4 d6i tugng: Hoa van 11 (21); Hoa van 12 (22); Hoa vin 13 (23); Hoa vin 14 (24).

+ n=5 tiéu chi: Lan luot so sanh cac anh hoa van tir s6 v6i anh phong nén dé tinh toan cac tiéu
chi danh gia da néu ¢ myc 2.2 trén.
3.5. Két qua mé phong va binh luin

V&i bo anh thir nhat, két qua tinh toan trén Matlab thu dugc nhu bang 3 sau:
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Bing 3. Két qua tinh todn TOPSIS cho bé dnh thit nhdt trén Matlab.

Thir tw méu 1 2 3 4
Cac gia tri Hoa vin 11 Hoa vian 12 Hoa vian 13 Hoa van 14
R} 0,9069 0.2311 0.0026 0.1287
R; 0.0045 0.7775 0.9060 0.8688
i C; 0.0050 0.7708 0.9971 0.8710
Xe[3 thir tu hi¢u 4 3 1 2
qua nguy trang

Nhu vy, theo két qua tinh toan TOPSIS trén Matlab, ta thu duge Cs > C4> C; > Ca. Nhur vay,
hoa van 13 ¢6 hiu qua nguy trang t6t nhat, va hoa van 11 ¢6 hiéu qua nguy trang thap nhat. Két
qua nay kha tuong ddng voi két qua danh gia tryc quan néu trén. Tuy nhién, xép hang cac hoa
vin c¢6 hiéu qua thap thi thir ty c6 khéc biét voi két qua danh gia truc quan.

Dbi voi bo anh thi hai, két qua tinh toan trén Matlab duoc tong hop & bang 4 sau:

Bing 4. Két qua tinh toan TOPSIS cho bé dnh thir hai trén Matlab.

Thit ty miu 1 2 3 4
Cac gia tri Hoa vén 21 Hoa van 22 Hoa vian 23 Hoa van 24
R} 0,5506 0.1336 0.5448 0.6144
R; 0.5505 0.6815 0.5183 0.3465
G 0.4999 0.8361 0.4875 0.3606
Xelg thur tu hicu 2 1 3 4
qua nguy trang

Nhu véy, theo két qua tinh toan TOPSIS trén Matlab, ta thu duge Cz2>Cy> Cs > C4. Nhu vay,
Hoa vin 22 c¢6 hi¢u qua nguy trang tot nhat, va hoa van 24 c¢6 hi¢u qua nguy trang thap nhat. Két
qua nay tuong dong voi két qua danh gia truc quan néu trén.

4. KET LUAN

Nhom tac gia da ké thira cac két qua nghién ciru dugc cong bd gén day trén thé gioi dé xay
dung mot phuong phap danh gia hiéu qua nguy trang vung nhin thdy trén co s& st dung céac
phuong phéap danh gia tryc quan bang mit ngudi cé tham khao cac huéng dan ciia T6 chire Quan
sy Bic Dai Tay Duong (NATO), két hop v6i phuong phép sir dung chuong trinh may tinh sir
dung thuét toan danh gia da ti€u chi TOPSIS. Thong qua viéc danh gia mot s mau hoa van va
phong nén, két qua danh gia theo phuong phap danh gia bang truc quan va danh gia bang phan
mém 1a twong ddi twong dong nhau. Qua d6 co6 thé thay, phuong phap danh gia hiéu qua nguy
trang ma nhom nghién ciru dé xuét c6 do tin cay cao.

Két qua cua bai bao 14 co s dé tham khdo, van dung trong viéc xay dung cac kich ban,
phwong an thir nghiém va danh gia hiéu qua cua cac phuong tién nguy trang ving nhin thiy.

O giai doan tiép theo, nhom nghién ctru s& tiép tuc nghién ciru bd sung cac dic trung ctia hinh
anh d¢ dua vao tiéu chi danh gid, cting nhu hoan thién phan mém danh gia dé cho két qua tin cay
hon, déap ing dugc cac yéu cau vé danh gid hiéu qua nguy trang khong chi trong ving nhin thdy
ma con ¢ thé mé rong ra ving hong ngoai, anh nhiét.

Loi cdm on: Nhom tac gia cam on sy hé tro tham gia khao sat danh gia thuc nghiém cua cdc can bo,
nhdn vién va tai tro vé kinh phi cia Vién Vat Iy Ky thudt.
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ABSTRACT
Multi-criteria evaluation method applied in the field of camouflage

Camouflage has a long history in the development of mankind and has developed
rapidly since the beginning of the twentieth century, along with electronic and optical
technology. In Vietnam, in addition to the traditional approach, modern camouflage has
attracted researchers inside and outside the military. However, the evaluation of
camouflage effectiveness is still in the early stages with the lack of official criteria and
references. In this article, we propose a method to evaluate the effectiveness of
camouflage in the visible light spectrum using a multi-criteria algorithm combined with a
visual evaluation method by human eyes to compare and evaluate. The computer
simulation results show that the multi-criteria evaluation method has high reliability,
giving similar results to the visual evaluation method.

Keywords: Visual camouflage; Pattern; Background; TOPSIS algorithm; Matlab.
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