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TOM TAT

Nhitng ndm gan ddy, viéc dau tw nghién ciru, tng dung cdc hoa tiét nguy trang kiéu méi, c6
hiéu Qua nguy trang cao hon thé hién vai tro cua nguy trang ngay cang quan trong, dwoc quan
tam dau tw nghién ciru va phdt trién. Bai bdo trinh bay mot phuwong phdp danh gia hiéu qua nguy
trang bang mé phong mdy tinh dia trén anh hoa tiét, phong nén va sir dung cac chi s6 danh gid
dé twong dong ciia hinh anh nhu CSI, RMSE,... Trén co so s dung 5 mdu hoa tiét nguy trang va
2 hinh anh phéng nén ddc trung la rimg niii va do thi, cac két qua mé phong tinh todn trén
Matlab da lam ré su twong quan gitta hai chi so  danh gid CSI va RMSE, dong thoi lam ré sw khdc
biét vé hiéu qua nguy trang ciia cdc mau hoa tiét trén tirg phéng nén. Véi sy don gidn trong tinh
toan mo phong, do tin cdy cao, phwong phdp nay lam co so cho viéc danh gia, lva chon hoa tlet
phu hop véi tung dia hinh trong qua trinh nghién ciu g dung, hay hé tro dua ra lwa chon toi
weu khi mua sdam cdc bg trang phuc nguy trang ciia nude ngodi dé sir dung tai nude ta.

Tir khoa: Phong nén; Hoa tiét nguy trang; Hiéu qua nguy trang; CSI; RMSE; Matlab.
1. MO PAU
Pén nay, cac qudc gia trén thé giéi da khong ngimg nghién ctru, phat trién va ap dung nhiéu

loai hoa tiet nguy trang nhu Woodland, ERDL (Engineer Research & Development
Laboratories), da dia hinh, hoa tiét so,... (hinh 1) 1én cac phu(mg tién nguy trang [1].

¢. Hoa tiét da dia hinh. d Hoa tlet $0.
Hinh 1. Cdc mdu hoa tiét nguy trang phé bién trén thé gidi hién nay.

a. Hoa tiét Woodland. b. Hoa tiét ERDL.

O nudc ta, nhiéu mau trang phuc, ludi, son nguy trang,... khong ngimg duoc nghlen ctru, thur
nghiém va ap dung vao thyc té. Cac mau hoa tiét lién tuc dwoc nghién ciru, cai tién theo xu
huéng phat trién cua thé gidi cling nhu nang cao hiéu qua nguy trang trong qua trinh str dung.
Hién nay, trang phuc nguy trang hién hanh dang sir dung mau hoa tiét ERDL véi cac mau sic
chu dao khac nhau cho timg lyc luong c6 nghi€p vu khac nhau. Pé danh gia hiéu qua ngyy trang
ctia cac mau hoa tiét, cac nha nghién ctru da tiép can theo 2 hudng chi yéu gdm: danh gia dinh
tinh théng qua tryc quan cia mat ngudi va danh gia dinh luong dua trén mé phong may tinh.
Mot s6 nghién ctru trong nudc gan day da két hop ca 2 phuong phap dénh gia dinh tinh va dinh
lwong dua trén phuong phéap danh gia da tiéu chi TOPSIS [2]. Tuy nhién, mot s6 van dé con ton
tai nhu sau:

+ Phong nén c6 pham vi rong 16n va khong ddng nhat vé mau séic, do tuong phan. Do do, de
so sanh sy twong dong cta hoa tiét nguy trang ciia d6i tuong ap dung voi phong nén, can tién
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hanh danh gia trén nhiéu vi tri khac nhau ctia phéng nén méi c6 thé c6 két qua danh gia chinh
Xéc, tin cdy vé mirc do hidu qua nguy trang cua hoa tiét;

+ Phuong phap danh gia da tiéu chi TOPSIS dua ra két qua xép hang thir bac muc d¢ hiéu
qua nguy trang, do do, chi phit hop dé tim ra hoa tiét c6 hiéu qua nhat, kho ap dung dé danh gia
su khac nhau vé mirc do hiéu qua nguy trang gitta cac loai hoa tiét;

+ Danh gia dya trén nguoi quan sat khong tranh khoi cac sai sot phat sinh tur yéu t chu quan,
bi chi ph01 bdi trang thai tdm sinh ly cua ngudi quan sat, tiéu tén ch1 phi thoi gian va cong suec.

Mot sb nghién ctru ctia nude ngoai gan dy sir dung cac chi s6 nhu CSI [6-9] dé danh gia hiéu
qua nguy trang vung nhin thiy, tuy nhién, cac nghién ctru van con han ché nhu:

+ Chi str dung duy nhét 01 anh phong nén, v6i sb lugng mau kha it va khong 1ay ngau nhién
dé danh gia mo6 phong, 1am mat di tinh khach quan va khong sét thuc té;

+ Cac chi s6 Universal Image Quality Index (UIQI), Multi-Feature Camouflage Fused Index
(MF-CF1) [10] khai théc hiéu qua v6i dit liéu anh xam, trong khi anh céc hoa tiét va phong nén 1a
anh mau va thyc té mau sic c6 anh huong 16n dén nguy trang ving nhin thay.

Tir d6, nhom tac gia d& xudt phuong phap 14y miu anh cua hoa tiét va anh cac vi tri ngu
nhién trén phong nén, tién hanh danh gia mirc d6 hiéu qua nguy trang cta cac bo trang phuc
thong qua md phong mdy tinh dua trén céc chi sd danh gia nhu CSI, RMSE [2-5]. Bai béo trinh
bay co s& khoa hoc cic chi s6 danh gia hiéu qua nguy trang va phuong phap thu thap mau ¢ muc
2, va trinh bay két qua mo phong, tinh toan hiéu qua nguy trang ctia cac mau hoa tiét & muyc 3.

2. CHI SO TUONG PONG NGUY TRANG VA LAY MAU ANH

2.1. Chi s6 twong dong nguy trang CSI

Chi sb  tuong ddng nguy trang CSI (Camouflage Similarity Index) khai thac cac tham s6 gébm
do sang t6i, cac kénh mau trong hé mau CIELab dé tién hanh danh gia muc do tuong dong mau
sic nguy trang cua anh hoa tlet vo1 anh phong nén [2, 6-9]. Hé¢ mau CIELab dugc xay dung dua
trén kha nang cam nhan mau sdc clia mat ngudi, cac gia tri Lab mo ta tat c4 cac mau ma mat cla
mot nguoi binh thuong co thé nhin thay dugc. Thong thuong, hinh anh thu dugc dua trén cac thiét
bi chup anh va hién thi trén cdc man hinh, may tinh, may chiéu thudc hé mau RGB (Viét tat ctia ba
mau co ban Po-Red, Xanh 14 cdy-Green, Xanh da troi-Blue). Dé tinh toan chi sé CSI, anh ¢ hé
mau RGB céan dugc chuyén sang hé mau CIELab theo mét sb phép bién ddi do Uy ban chiéu sang
qudc té quy dinh. Trén hé mau CIELab, chi s6 CSI duoc tinh theo cong thirc (1) va (2) [2, 6]:

AE,, .
AE_ (1)

AEbc _M_lN;\/(Lbl - Lci )2 +(abi —a )2 +(bbi _bci )2
AEmax = Mmax (Lbl - I‘ci )2 +(a'bi _aci )2 +(bbi _bci )2

0<i<MN

CSl =

(2)

Cac gia tri Ly;, ap;, bp; 1a gia tr1 trén hé mau Lab cua diém anh th i cta anh phong nén, L,
Qci, be; 18 gia tri trén hé mau CIELab cua diém anh thir i cua anh hoa vén nguy trang, M,N la kich
thudc cua anh. Gid tri CSI nam trong khoang tir 0 dén 1 va dat t6t nhat bang 0 néu nguy trang ket
hop hoan hao vdi phong nén, CSI cang nho thi hi¢u qua nguy trang cang cao va ngugc lai.

2.2. Sai s6 toan phwong trung binh RMSE

Ngoai chi s0 CSI, dé ¢6 sw dénh gid khich quan va kiém chimg chi s CSI, bai bdo sir dung
thém gia tri sai sO toan phuong trung binh RMSE. RMSE ¢6 thé duoc ap dung d€ danh gia sai s0
toan phuong trung binh cla cac gia tri mirc xam cua cac thanh phan trén hé mau RGB cua anh
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gitta anh hoa ti‘é't nguy trang va anh phong nén [7], tir d6 danh gia dugc sy tuong ddng gitra hoa
tiét va phong nén. RMSE cua anh hoa tiét va anh phong nén dugc tinh theo cong thire (3) sau [7]:

RMSE - J $3°(Rb, - Re, ) +(Gb, ~Ge, ) + (B, ~ B, | ®

i=1l j=1

Trong d6, Rb;, Gb; , Bb; 1a mic xdm R, G, B cua diém co toa do (i,j) cia anh phong nén.

Rc;, Gc;, Bc; 1a mic xam R, G, B ciia diém c6 toa d§ (i,j) cua anh hoa tiét; M, N 1a kich

thudc cta anh. Gia tri RMSE thap hon mang lai d9 tuong dong cua nguy trang cao hon, va
nguoc lai.
2.3. Thu thip cac méu hoa tiét nguy trang

Str dung 05 mau hoa gié't trén trang phuc nguy trang hién hanh cua nudce ta, voi bién dang
giong nhau nhung mau sac chu dao khac nhau da dugc chuén hoa theo tiéu chuan co s6 “Vai
chéo in loang K207 [11], ddnh s0 thir tw tir 1 dén 5 nhu hinh 2. Thao téc trén phan mém Adobe
Photoshop cat thanh cac anh c6 cung dinh dang “.jpg” va kich thudc giong nhau 1a 50 x 170

diém anh (ty 1€ v6i muyc ti€u nguoi 0,5m x 1,7m).

Xanh Xanh Xarlh Xar,1h Xar)h
com cém hoa e nuge
binh bién bién
Xanh Xanh Xanh Xanh Xanh
0 liu 0 liu dam duong duong
Nau Nau Co ta Nau Ghi
dam nhat _ vang nhat
Xanh Xanh | s 4 | Xanh Xanh Tim
den la cay u den u den u than

a. Hoa tiét sé 1. b. Hoa tiét s6 2. c. Hoa tiét s6 3. d. Hoa tiét 56 4. e. Hoa tiét s6 5.
Hinh 2. Cdc mau hoa tiét sir dung dé danh gid hiéu qud nguy trang.
2.4. Thu thip va liy miu dnh phéng nén

Anh phéng nén cing 1a dbi tugng quan trong dé danh gia hiu qua nguy trang. Mbi loai phong
nén c6 cac ddc trung vé mau sac, dg sang t6i, két cdu khac nhau. Phong nén rumg nui s€ khac voi
phong nén d6 thi, hon nita, mdi hoa tiét nguy trang kho c6 thé phi hgp voi nhiéu loai phong nén
khéc nhau [3-5]. Trong bai bao ndy, nhom tac gia sir dung 2 anh phong nén lam dai dién cho cac
phong nén tiéu biéu lan luot 1a rimg ndi va do thi dugc chup br;mg may anh Sony a6400, anh mau
RGB c¢6 dinh dang “ ]pg” véi cung kich thuoc la 3840 X 2160 dlem anh nhu hlnh 3.

b. Phéng nén do thi.
Hinh 3. Anh phong nén rieng niii va do thi sir dung dé danh gid hiéu qua nguy trang.

a. Phong nén rung nui.
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Trén mdi anh phong nén, Iwa chon cac vi tri ngiu nhién dé so sanh voi mau hoa tiét. D& dam
bao tinh sat thyc, vi tri lay mau duoc gisi han trong khung hinh chir nhét nam ngang cua anh (day
1a khu vye ma trén thyc t& ngudi linh c6 thé tiép can) nhu hinh 4. Khong 1am mét tinh téng quat,
nhom tac gia st dung ham “randomWindow2d” cua Matlab dé luya chon 100 vi tri ngau nhién, tai
mdi vi tri tién hanh cét cac hinh anh cing kich thudc véi kich thude cua anh hoa tiét (50 x 170
diém anh) va sir dung cac anh nay dé tinh toan chi s CSI, RMSE véi cac anh hoa tiét & hinh 2.

T =

Hinh 4. Minh hoa khu viee ldy mau va cdc vi tri ldy mau ngau nhién trén anh phéng nén.
3. MO PHONG, TiNH TOAN VA THAO LUAN

3.1. Phwong phap, cong cu mé phong
St dung phan mém Matlab R2022a cai dit trén mdy tinh hé diéu hanh Windows 11 dé thyc
hién tinh toan cac chi s6 CSI, RMSE theo luu d6 thuit toan dugc mé ta nhw hinh 5.

( Bétdau )

Anh phéng nén Anh hoa tiét
(3840x2160px) (50x170px)

Lay mau phong

nén lan thir T=1
Chon nge:lu nhién

phong nén thie T l

T=T+1 \__(50x170)px )
Tinh gia tri Chuyén sang hé
CSLRMSE mau phu hop

}
Sai buing | Tinh gia tri trung £ 1
binh CSI, RMSE

Hinh 5. Luu do thudt todan.
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Cac budc thuc hién nhu sau:
+ Thu thap 05 anh hoa tiét nguy trang, va 02 anh phong nén;
+ Chuan héa anh hoa tiét cung kich thuéc (50 x 170 diém anh) véi cing dinh dang anh “jpg”;
o+ "l:huc hién 1ap lai 100 1an, mdi 1an chon ngﬁu nhién 1 vi tri trén anh phong nén véi k’ich t}lu’('rc
lay mau (50x170 diém anh), va tinh toan chi s6 CSI va RMSE cua anh hoa tiét va vi tri 1ay mau;
+ Tinh gi4 tri trung binh ctia CSI va RMSE.
3.2. Két qua tinh toan chi sé6 CSI va phén tich
Theo cong thue (1), (2) va (3) két hop v6i luu do tinh todn & hinh 5, tinh duoc gia tri CSI voi
gia tri duoc t6 nén dam 1a gia tri twong tng phéng nén rimg nai, theo bang 1 va hinh 6 sau:
Bing 1. Gid tri CSI giita dnh hoa tiét va dnh 100 vi tri ngdu nhién ciia phong nén.

Hoa tiét Phong nén £ G C ] 2
’ g Nhé nhit  Lémnhit Trungbinh P léch chuin
1 Doi nti 0,2833 0,5695 0,4206 0,0600
b6 thi 0,3578 0,7404 0,5271 0,0894
2 Doi nti 0,3457 0,6472 0,4833 0,0656
b6 thi 0,4235 0,7740 0,5920 0,0768
3 Doi nti 0,3922 0,5864 0,4705 0,0387
b6 thi 0,3816 0,7482 0,5242 0,0755
4 Doi nti 0,4270 0,5889 0,5084 0,0374
b6 thi 0,4185 0,6499 0,5127 0,0480
c Doi nui 0,4634 0,7192 0,5648 0,0520
b6 thi 0,3572 0,6519 0,5236 0,0548
0.8
—&— Phéng nén risng nii
- -¥ - Phéng nén dé thj
0.7
_06F i
8
(0]
0.4 +
03f |
1' 2 3 y 5
Mau hoa tiét

Hinh 6. Gid tri CSI giita anh hoa tiét va vi tri anh trén phong nén.

Hinh 6 14 db thi khoang gia tri va gié tri trung binh CSI ctia tirng mau hoa tiét so v&i 100 vi tri
ngau nhién trén anh phong nén da chon & hinh 4. Tryc tung 1a chi s0 CSI, truc hoanh 1a cac mau
hoa tlet cua trang phuc nguy trang nhu da néu ¢ hinh 1. Chi s6 CSI duoc tinh cho ting cip anh
hoa tiét v&i anh cac vi tri ciia phong nén, do d6 co sy thay ddi va tao nén khoang gia tri doc theo
dd thi v6i diém phia dudi 1a gia tri nho nhat, diém phia trén 1a gia tri 16n nhat, va gia tri trung binh
o chinh giﬁ:a khoang gié tri CSI duoc ndi v6i nhau thanh cac dudng nét lién va nét dut. Ta thay:

+ Chi s6 CSI gitra hoa tiét nguy trang va cac phong nén khac nhau 1 hoan toan khac nhau,
didu do cho thy rang véi mot dang hoa tiét nguy trang chi c6 hiéu qua nguy trang trén mét loai
phong nén dia hinh nhat dinh, khé c6 thé c¢6 hiéu qua nguy trang trén nhiéu phong nén khac nhau.
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+ Pbi véi phong nén ring nui, ¢6 thé thdy rang hoa tiét s6 1 c6 hiéu qua nguy trang cao nhit,
tiép theo la hoa tiét so 2, 3, 4 va hoa tiét so 5 1a kém hi¢u qua nhat. Piéu nay tuwong doi phu hop
néu danh gia bang tryc quan, boi hoa tiét s6 1 ¢6 cac mau chu dao 1a xanh com, xanh 6 liu, xanh
dam va nau dat, day 1a cac mau chu dao kha tuong dong véi phong nen cua rung nui. Hoa tiét sO
2 ciing ¢6 cac mau sic kha glong v6i cac mau sic cua hoa tiét sb 1, Ve téng thé tong mau xanh,
c6 do sang, khong c6 mau sam do do dat hiéu qua thap hon hoa tiét s6 1. Cac hoa tiét s6 3, 4, 5
v6i tong mau chu dao 14 xanh da troi, xanh nude bién nén khong dat d twong dong véi phdng
nén rung nui.

+Ddi v6i phéng nen d6 thi, co thé thay rang két qua gan nhu nguoc lai so voi phong nén rimg
nui, cu thé hoa tiét s6 4 c6 hiéu qua nhit, tlep dén 1a hoa tlet s6 3, 5, 1 va hoa tiét s0 2 la kém
hiéu qua nhat. Vé mat tryc quan, co thé thay rang phéng nén do th1 mic du c6 sy xuét hién cua
ciy xanh, tuy nhién vé tong thé thi mau sdc va do sang co tinh chat hdn hop, cic mau chii dao
thuong 13 cic mang mau xam va tring ctia nén dudng, cua bé téng, tuong gach,... Do do, voi
phong nén do thi thi hoa ti€t so 4, 5 c6 hi€u qua nguy trang cao hon so voi cac hoa tiét so6 1 va 2.

+ V& bién do cua khoang gia trj CSI, & phong nén rimg nui thi hoa tiét s6 3, 4 ¢6 bién do gia
tri nhd, trong khi d6 hoa tiét so6 1, 2 c6 bién do gia tri 16n. O phong nén do thi, hoa tiét s6 4 co
bién do gia tri nho nhat.

3.3. Két qua tinh toan chi s6 RMSE va phén tich

Twong tu v6i tinh chi sb CSI, két qua tinh RMSE dugc trinh bay & bang 2 va d6 thi ¢ hinh 7,
véi gia tri RMSE duogc t6 nén dam 1a gia tri tuong tng phong nén rung nui.

Bing 2. Gid tri RMSE giita anh hoa tiét va anh 100 vi tri ngdu nhién ciia phéng nén.

Hoa tiét Phone nén : Gia tri RMSE .
oatie ONgNEN  Nhénhit  Lénnhit  Trungbinh  D§ Iéch chuin
1 Doi nui 36,6312 104,9074 56,3188 18,7533
b6 thi 40,2606 171,0213 93,7715 34,9420
5 Doi ndi 39,0175 92,6351 58,2557 14,9489
b6 thi 47,0274 162,5380 95,6858 30,8545
3 Doi nui 60,2373 93,8340 73,0672 7,8040
b6 thi 61,3818 156,6357 101,7917 25,1550
4 Doi nui 70,4549 96,1935 81,3792 5,7281
b6 thi 71,1671 142,3635 100,0623 18,0498
5 Doi nui 73,1738 108,3361 86,7180 9,1925
Do thi 68,7141 135,8872 101,4986 15,9619
. —&— Phéng nén rirng nii
140 |- T --¥ - Phdng nén dé thi
120
7
= 100
=
g 80
0 4 4 -
40F 1 --—
; 2 3 4 5
MA&u hoa tiét

Hinh 7. Gid tri RMSE giita anh hoa tiét va vi tri anh trén phéng nén.
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Hinh 7 1 d0 thi khoang gia tri va gia tri trung binh RMSE ciia timg mau hoa tiét so véi 100 vi
tri ngau nhién trén anh phong nén da chon & hinh 4. Truc tung 1a gia tri RMSE, truc hoanh 14 cac
mau hoa tiét nhu da néu ¢ hinh 1. Gia tri RMSE dugc tinh cho timg cdp dnh hoa tiét voi anh cac
vi tri ciia phong nén, va gia tri trung binh & chinh gitta khoang gia tri duoc nbi v6i nhau thanh
céc dudng nét lién va nét dut nhu hinh 7. Dya trén d6 thi RMSE ta c¢6 thé nhan xét nhu sau:

+ Két qua tinh toan RMSE tuong dong v6i két qua tinh toan chi sO CSI giita hoa tiét nguy
trang va cac phong nén khac nhau, cho thay hiéu qua ctia cic hoa tiét nguy trang véi phong nén
khac nhau la hoan toan khac nhau.

+ Ddi voi phong nén rimg niii, c6 thé thay rang hoa tiét s6 1 c6 hidu qua nhét, tiép theo 1a hoa
tiét s6 2,3,4. Hai hoa tiét s6 1 va 2 c¢6 gia tri RMSE rat nho va tuong d6i gan nhau. Két qua nay
tuong dong véi cac két qua phan tich thong qua chi s6 CSI.

+ Pbi v6i phong nén do thi, mac d6 chénh léch gia tri RMSE trung binh gitra cac hoa tiét 1a
khong thuc su 16 rang, tuy nhién, khoang gid tri RMSE c6 bién d¢ 16n.

Nhu vy, thong qua viée tinh toan cac gia tri CSI va RMSE gitra anh hoa tiét va anh phong nén
cho thiy cac két qua danh gia mirc d6 hiéu qua nguy trang 1a tuong dong nhau. Cac két qua mo
phong tinh toan da lam rd hoa tiétsd 1,2 c6 hiéu qua t6t nhat trén phong nén ring ndi, va cc hoa
tiét c6 hiéu qua gan gidng nhau trén phong nén d6 thi. Vi gia tri CSI nam trong pham vi [0, 1] trong
khi RMSE c6 khoang gia tri kha 16m, do do str dung chi s RMSE s& kho khin trong viéc danh gia
su chénh l1éch vé murc d6 hiéu qud nguy trang cua cac hoa tiét, cu thé 1a trong phong nén do thj.

4. KET LUAN

Bai bao da trinh bay phuong phap danh gia hiéu qua nguy trang clia cac hoa tiét nguy trang so
v6i 2 phong nén tiéu biéu 1a ring nui va do thi thong qua mo phong may tinh. Bang viéc xay dung
cac mau anh hoa tiét va mau anh céc vi tri cia phong nén rimg ndi va do thi, tién hanh tinh toan
cac chi so CSI va RMSE dé danh gia dinh lugng muc do tuong dong giita anh hoa tiét va anh
phong nén, tir d6, danh gia dugc hidu qua nguy trang cta hoa tiét. Két qua mo phong cho thay:

+ Chi s6 CSI 1a cong cu tin cdy trong danh gia hiéu qua nguy trang vung nhin thay thong qua
hinh anh, dic biét 1a d6i v6i cac mau hoa tiét c6 cung két cAu nhung khac nhau vé mau séc.

+ MOi loai hoa tiét nguy trang chi c6 hiéu qua nguy trang véi mot phong nén, kho cé thé co
hi€u qua nguy trang véi nhi€u phong nén khac nhau.

+ Cén c6 sy danh gia, lya chon cac hoa tiét nguy trang phu hop véi ting phong nén cu thé
thong qua cac phuong phap danh gia tin cay dé co hiéu qua nguy trang cao nhat.

+ Su can thiét phai nghién ctru, 4p dung cac phuong thirc nguy trang thong minh c6 thé tu
thay d6i kiéu hoa tiét thich nghi v6i nhiéu phong nén.

Két qua ctia bai bao lam co sé bude dau trong viée ap dung cac phuong phap danh gia hi¢u
qua nguy trang thong qua m6 phong may tinh, c6 tinh chat dinh lugng phuc vu danh gia, nghiém
thu san pham nguy trang trong qua trinh nghién ctru phat trién va thiét ké ché tao. Trong thoi
gian t6i, cAn mé rong nghién ciru, 4p dung cac chi s6 danh gia, phuong phap khac dé tiép tuc xay
dung va hoan thién cac by cong cu danh gia hicu qua nguy trang c6 do tin cay va hi¢u qua.

) Loi cam on: Nhom tac gia cam on su tai tro vé kinh phi cua So Khoa hoc va Cong nghé Ha Ngi, sw
phoi hop cua Bo Tw lénh Thu dé Ha Noi dé hoan thién cac noi dung ciua bai bao.
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ABSTRACT
A method to evaluate camouflage effectiveness by computer simulation

In recent years, the investment in research and application of new camouflage
patterns with higher camouflage efficiency has shown the increasingly important role of
camouflage. This paper presents a method to evaluate the effectiveness of camouflage by
computer simulation based on images of camouflage patterns and backgrounds and using
the similarity evaluation indexes of images such as CSI, RMSE, etc. On the basis of using
5 camouflage patterns and 2 typical background images of mountains and urban areas,
the computational simulation results on Matlab have clarified the difference in the
camouflage efficiency of the patterns. With simplicity in simulation calculation and high
reliability, this method serves as a basis for evaluating and selecting camouflage patterns
suitable for each terrain during application research and the consideration of purchasing
camouflage systems from abroad for use in our country.

Keywords: Background; Camouflage pattern; Camouflage assessment; CSI; RMSE; Matlab.
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