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TOM TAT

Thiét ké hoa tiét la mot trong nhing ngi dung quan trong cua linh vic nguy trang, day la chu
dé dwoc nhiéu hoc gid trén thé gidi dau tuw nghién ciru nhung cac cdng b6 van con han ché béi
tinh bi mdt. Trong nuoc, viéc nghién ciru thiét ké hoa tiét mét cach co ban dwa trén cdc phiwong
phap ludn khoa hoc con twong doi so khai va it dugc cong bé. Bai bdo trinh bay mot phuwong
phdp tinh todn, thiét ké hoa tiét hoa tron véi phdng nén trén co so cdc nguyén Ly veé thi giac mdt
ngum tam 1y than kinh thi gidc va cdac ddc trung cua hinh anh nhu mau sdc, kich thudc, két
cau... dé tinh todn, dinh leong mot s0 tham s6 chinh nhu kich thudc co s6, cac mau sdc chii dao,
ket cau dac trung phuc vu thiét ké hoa tiét. Sau khi thiét ké hoa tiét, nhém tdc gia stk dung mot 56
chi s6 danh gid mirc dg twong dong ciia dnh hoa tiét va phdng nén, lam co sé tiép tuc xdy dung
va hoan thién phirong phdp thiét ké hoa tiét phit hop va toi wu trong twong lai.

Tir khoa: Hoa tiét nguy trang; Thiét ké nguy trang; Muc tiéu va phong nén; CSI; TOPSIS.
1. MO PAU

Mot hé théng nguy trang hoan chinh thuong duwoc xay dung trén co so thiét ké hoa tiét va
danh gia hiéu qua nguy trang. Thiét ké hoa tiét 1a mot chu dé nong trong hai muoi nim qua va
cho dén nay né van dang dugc nghién ctru. Ngoai viée tao ra cac dang hoa tiét méi thi viée cai
thién, dleu chinh nguyén 1y thiét ké lién quan dén cac tham s6 kich thudc, hinh dang, mau sic
ctia hoa tiét dé ung dung cho ddi tugng cu thé nao do trén mot trdn dia dac trung cta no cling
khong kém phan quan trong, dam bao nang cao va tdi wu hiéu qua nguy trang [1].

Trong tu nhién, cé nhiéu loai dia hinh, phong nén khac nhau, Chéng han nhu tham thuc vét,
nudc, dat, d4 dam, bé tong, dudng nhya, do thi,.. . Méi loai dia hinh phong nén lai ¢6 hé sé phan
Xa va phén b khong gian khac nhau nén s0 lugng mau sic ctia phong nén trong tu nhién da dang,
phan b mau sic co su thay doi vé do dam nhat va thir tur sap xép clia nd. Sy phan bd mau sic
trong tu nhién khac xa so voi cac hoa tiét nguy trang truyén théng ma con ngudi da tao ra. Vé co
ban, cac hoa_ tiét nguy trang truyén thdng tao da dat duoc muc dich pha v& bién dang va hoa tron
v6i phong nén xung quanh, tuy nhién, ching chi c6 hiéu qua nguy trang t6t & mot khoang cach
nao d6. Ngoai ra, hoa tiét chi c6 mot loai mau va mot kiéu phan bd do sang nén chi phu hop voi
mot dia hinh, phdng nén xac dinh. Viée st dung hoa tiét nguy trang phu hop véi vang ddi nai dé
4p dung vao dia hinh d6 thi s& khong phat huy hiéu qua vé& mdt nguy trang, va nguoc lai.

Nghién ctru sy anh huéng cua kich thuge va mau sdc 18én céc hoa tiét nguy trang dugc mot sb
qudc gia nhu My, Uc, Pic,... trién khai vao nhiing nim 1970, mét trong nhing nghién ciru da
dugc quan do1 My giai mat [1]. Bao cdo nay da chi ra mdi lién h¢ gitra cac yéu to cau truc va
dac dlem thi giac ctia mét nguoi, kich thudc va cac mau sic st dung cho hoa tiét nguy trang
truyen thong 1a dang cac mang mau loang. Tuy nhién, nghién ciru nay chi danh gia, so sanh cac
méu hoa tiét nguy trang c6 sdn ma khong dua ra phuong an thlet ké. Ngoai ra, cac phuong phap
danh gia da s dung chua thé hién tinh bao _quat, sat thyc. Dé cai thién hiéu qua nguy trang,
nghién ctru vé& hoa tiét ‘nguy trang dang sd (dual-tex hay digital camouflage hay pixelated
camouflage) duoc dé xuat [2]. Khac véi hoa tiét nguy trang dang mang mau loang, cac hoa tiét
nguy trang dang s6 dugc tao ra tir cic 6 co s¢ hinh vudng, lién két véi nhau theo quy luét co ban
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clia nguy trang. Mot sb danh gia da chi ra tinh hiéu qua cia hoa tiét nguy trang so so voi hoa tlet
dang mang mau loang [2] va hién nay mot s6 qudc gia dang sir dung hoa tiét nguy trang s6.
Ngoai ra, hoa tiét nguy trang s6 con duoc ap dung cho dia hinh d6 thi, noi c6 nhiéu toa nha va
cong trinh c6 cac két cau goc canh tuong ddng véi cac 6 co s hinh vudng cta hoa tiét nguy
trang s6 [3]. Panh gia vé cac nghién ciru lién quan, ¢6 mot s6 han ché nhu sau:

+ Chua gan v6i yéu cau nguy trang cua timg d6i twong cu thé va cac phong nén cu thé dé tir
d6 xay dung bai toan phu hop cho thiét ké hoa tiét nguy trang.

+ Phuong phap danh gia hiéu qua ctia cac mau hoa tiét chua sat v6i thyc tién, thiéu cac danh
gia mang tinh thyc nghiém hién trudng ma tryc tiép 1a bang mét nguoi.

+ Céc nghién ctru nay can dugc tham khao ¢ chon loc dé mai c6 thé ap dung dé thiét ké, ché
tao hoa tiét nguy trang & nudc ta.

Tinh hinh nghién ctru vé nguy trang ¢ nudc ta da bét dau dugc quan tim va bung nd trong vai
nam tro lai day dat ra yéu cau nghién ctru, hoan thién va danh gia cac hoa tiét nguy trang hoa
tron v6i phong nén, nang cao hiéu qua nguy trang. Nghién ctru nay néu co s 1y thuyét va cac
tham sb co ban lién quan dén thiét ké hoa tiét va trinh bay mot phuong phép thiét ké hoa tiét
nguy trang hoa tron véi mot sé phong nén tiéu biéu, lam co s¢ tiép tuc tién hanh nghién ctlru, xay
dung phuong phap ludn va co s¢ khoa hoc co ban gan v6i thuc tién tai nude ta dé thiét ké hoa
tiét nguy trang ving nhin thiy, phuc vu cho viéc thiét ké va tmg dung 1én cac phuong tién, trang
bi nguy trang & nudc ta trong thoi gian toi.

Bai bao s& trinh bay co s¢ khoa hoc, mdi quan hé giira Iy thuyét thi giac ciia mét nguoi voi
kich thude, mau sic cia hoa tiét nguy trang & muc 2, va trinh bay két qua thiét ké va danh gia
hiéu qua nguy trang ciia cac mau & muc 3 thong qua danh gia mo phong trén may tinh.

2.CO SO LY THUYET VA MQT SO THAM SO CHINH

2.1. Co s& 1y thuyét

Kha ning quan st ciia con ngudi bi gii han bai thi luc theo 1y thuyét Vé tam 1y va nhan thac
thi gidc con nguoi [4]. Thi lyc la kha nang phén giai khong gian cia mat ngudi, hay noi cach
khac chinh la kha nang cua mat dé nhin thay déi tugng mot cach chi tiét. PSi voi nguy trang
ving nhin thdy, yéu cau dat ra 1a han ché sy phat hién boi mat ngudi (cua ddi phwong) khi nhin
tryc tiép hay duoc hd trg boi cac khi tai quang hoc hoat dong trong ving nhin thdy (6ng nhom
ngdy). Vdng mac ctia mat ngudi 1a noi thu nhan anh sang tir bén ngoai di qua thuy tinh thé, tap
trung hai loai té bao than kinh thi giac c6 kha ning thu nhan 4nh sang 1a té bao hinh que va hinh
non. Té bao than kinh hinh que nam xung quanh vong ngodi ciia vong mac, nhay vdi anh sang
hon rét nhiéu so véi té bao hinh n6n, do d6 ching déng vai tro 16n khi quan sat vao ban dém
hoac trong diéu kién anh sang yéu. Cac té bao hinh non chu yéu & trung tim vdng mac, 1a nhimg
té bao giup ching ta nhin thay mau sic va chi tiét rd nét. Do do, kha nang quan sat phat hién dbi
tugng vao ban ngdy ciia mat ngudi co vai trd 16n cua té bao hinh nén [4, 5].

Nhiéu nghién ctru vé thiét ké hoa tiét da ap dung ca ly thuyét Gestalt vé nhan thirc cc mau
hoac hinh dang, 1y thuyet hinh hoc fractal [6, 7],... Tat cd nhiing y€u t0 nay de€u lién quan truc
tiép dén cac tham so chinh trong thiet k& hoa tiét, dugc trinh bay & phan tiep theo.

2.1.1. Kha ndng phdn gidi ciia mdt ngieoi

Theo ly thuyét thi giac mat ngudi, khi quan sat mot ngu‘(k)n diém thi trén vong mac khong thu
duoc mot diém ma s€ thu dugc mot ham tan xa diém bao gdm dinh chinh ¢ gitra va 2 dinh phu &
2 bén phan bo trén vong mac do cac bién dang quang hoc ctia mat ngudi tao ra, thu dugc dang
dia Airy gom 2 duong tron 10ng vao nhau, nhu hinh 1.

Khi quan sat hai ngudn diém, theo tiéu chudn Raleigh [4, 5] vé gi6i han cua nhidu xa véi do
phéan giai, dé€ mat phan biét dugc hai diém thi goc phan giai nho nhat ctia mat la [4, 5]:
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Trong d6, o 14 gbc phan giai nhé nhit, A 13 budc song cua anh sang, D 1a dudng kinh dong tir
ctia mat. Gia sir ring 4nh sang ban ngay c6 budc song trung binh 1a 550 nm, dudng kinh trung
binh cia dong tir mét ngudi vao ban ngay 13 2 mm, thay vao cong thirc (1) ta tinh dugc goc phan
giai nho nhét ciia mit nguoi 13 o = 69,2 (gidy goc).
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Hinh 1. Anh tao ra béi mét nguon diém va hai nguon diém trén mat ngwoi [4, 5].

Bén canh d6, duong kinh trung binh cua 1 té bao hinh nén 1a 0,005 mm thi c6 thé xem
khoang cach nhé nhit ma méit ngudi c6 thé phan biét chinh 13 dudng kinh cua mot té bao hinh
no6n, trong duong y = 0,005 mm. Véi khoang tiéu cu trung binh ctia mét ngudi khoang £ = 1,71 mm,
ta tinh dugc goc phan giai nhé nhat cia mét ngudi 1a [6]:

a=arctan| L |~ Y (2)
f f

Twr cong thie (2) va cac gia tri gia dinh da biét,ﬂ tinh dwoc géc phan giai nho nhat caa rpét nguoi
o =0,005/1,71 = 0,00029 = 60,3”. Nhu vay, c6 thé xem goc phén giai trung binh nho nhat cua mat
nguoi binh thuong 1a 1’(xap xi 0,29 mrad). Diéu nay c6 y nghia quan trong trong viéc thiét ké nguy
trang bdi moi quan hé gitta nguy trang va kha nang phat hién, nhan dang cuia mat nguoi.
2.1.2. Gid thiét vé phéng nén

Dé gidi han pham vi ctia nghién ctru, bai béo dit gia thiét nhur sau:

_ - Gia dinh 2 phong nén tiéu biéu gdm: rimg nai, do thi. M6i mdt bo dir li¢u anh cua phong

nén, tién hanh loc bo cac anh nhiu nhu anh bi lod sang hay qua t6i do goc chup camera, hay do
chong lap 16n voi anh khac,.. - tao thanh bo dir liéu gom 100 anh cho m01 loai phong nén.

a) Phng nén rg i - b) héngnen do thi.

Hinh 2. Hinh anh phéng nén phuc vu thiét ké hoa tiét va danh gid sau thiét ke.

- Gia str mot dbi tugng co the & mot vi tri bat ky trén anh phong nén, véi kich thudc twong dbi
phu hop véi kich thude thuc té cua dbi tugng d6. Piéu nay s€ lién quan dén viéc so sanh mot
cach ngdu nhién cac vi tri phong nén & giai doan danh gia hoa tiét sau thiét ké.

- Gié dinh hi€u qua nguy trang cﬁa 9éc hoa tiét da ghiét ké phu thudc chu yéu vao Enéu sdc va
ket cau, khong phu thude vao cac yéu to khac nhu nguon sang (anh sang mat troi), nhiéu,...
2.1.3. Kich thuoc, hinh dang, két cau
Déi v6i loai hoa tiét dang ran ri (in loang, hay hoa tiét gay rdi,...), st dung hinh dang, két ciu
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tuong tu nhu hoa tiét Woodland, ERDL, da dija hinh,... hodc hoa tiét trén bd quan phuc hién tai
(K20), nhu hinh 3. Cac dang hoa tiét nay dd duoc ap dung phd bién theo 1y thuyét tim Iy va nhan
thire thi giac nguoi, 1y thuyét Gestalt vé nhan thirc cic mau hodc hinh dang, 1y thuyét hinh hoc
fractal [7],... cling nhu hi¢u qua tir thyuce tién va cac pheép danh gia. Nhu vay, dbi voi phong nén
rimg nui, cac hinh dang hoa tiét c6 xu hudng glong vOi bién dang va hinh dang cua 1 cay, canh
cdy, tan cdy hay bién dang cua dia hinh,.. . D6i v6i phong nén do thi, bién dang hoa tiét c6 xu
hudng goc canh, gidng cac 6 cira, hay két ciu toa nha c6 dang hinh vudng, hinh chi nhit,..

| A = -

a. Hoa tiet Woodland.  b. Hoa tiet ERDL. c¢. Hoa tiét da dia hinh.
Hinh 3. Hinh dang, két cau ciia mét sé hoa tiét ran ri dang dwoc sir dung phé bién.

d. Hoa tiét ran ri.

Dbi voi loai hoa tiét s6 (dang pixel), mdi don vi hoa tiét 1a mot hinh vuodng ¢ kich thude d
(m). Tir 1y thuyét thi giac mat nguoi, voi cu ly quan sat L (m) l1on hon rt nhiéu d, thi o = d/L,
hay ta c¢6 d = aL. Twr d6, cé thé dé dang tinh todn duoc kich thudc co ban cua cac 6 hoa tiét dang
s6 & cac cu ly 50 m, 100 m va 1000 m lan luot 1a 1,45 cm, 2,9 cm va 29 cm, nhu hinh 4. Nhu
vay, khi thiét ké hoa tiét nguy trang dang hoa tiét s6, can luu v kich thudc don vi hoa tiét khong
vuot qua kich thudc da tinh toan.

1=1000m

L=100m
L=50m

Hinh 4. Mo ta cdach xdac dinh kich thudce cia mét don vi hoa tiét nguy trang dang s0.

=" 41 45em

Trong bai bdo nay, nhom tac gia chua dé cap dén viéc thiét ké hoa tiét s6 ma tap trung thiét ké
hoa tiét truyén thong dang ran ri.
2.1.4. Mau sdc chii dao

Mot trong nhimg ti€u chi can thlet cua nguy trang vung nhin thay la sir dung cac mau sic
tuong ddng véi mau sic clia phong nén. Céac nghién ctru da chi ra rang su dung 3-5 mau sac chi
dao clia phong nén 1am mau sac cua hoa tiét nguy trang 13 phu hop boi 1am giam chi phi in phu,
son phti va khong can thiét sir dung qué nhiéu mau sic [6, 7]. Cac phuong phap xac dinh mau
sdc chu dao ctia phong nén tiéu biéu 1a phuong phap phan tich thanh phan [8], thuit toan khdi
tuyén tinh [9], thudt toan phan cum K-means [10] va thudt toan phin cum Fuzzy C-Means
(FCM) [11],... Mau sic chu dao cua phong nén thuong duge trich xuat thong qua anh chup
phong nén do voi cac thudt toan néu trén, dé don gian cho viéc xu 1y, nhom dé tai str dung thuat
toan phan cum K-means, va lya chon s6 lwgng mau cha dao dé trich xuét 12 4 mau.

Hinh 5 1a két qua trich xuat anh phong nén rimg nii chira nhiéu cay cdi (cdy keo, ciy bach
dan,...) va tham co, bui ram két hop v6i dudng dat, mau chu dao gdm: xanh 6 liu (35%), xanh la
gia (27%), xanh 6 liu nhat (19%) va xanh 14 non (19%). Cé thé thdy mau xanh 1a mau cha dao
clia phong nén rimng nii.

Hinh 6 13 két qua trich xudt 4 mau chu dao ctia anh db thi, cac toa nha cong sd va toa chung
cu mau ghi xam xen k& v6i cac nha mat dat voi mai ngoi do, mai ton xanh 14 hinh anh tiéu biéu,
v6i mau chit dao gdm: mau xanh 6 liu nhat (29%), mau den nhat (26%), mau be nhat (26%), mau
do ngéi (18%). Co thé thay, phong nén d6 thi voi két cau tuong gach, bé tong két hop voi ngoi
d6, mau xanh la nhitng mau chu dao thuong thay 0 cac khu vyc dong dan cu, do thi,...
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Anh phéng né Phan bd mau frén khong gian mau Lab

Ring ndi
Mau 1 (35%) Mau 2 (27%) Mau 3 (19%) Mau & (19%)
Mau xanh 0 liu Mau xanh & gia Mau xanh O liu nhat Mau xanh & non
RGB=(89,114,88) RGB=(97,131,76) RGB=(141,161,135) RGB=(140,175,104)

Hinh 5. Két qua trich xudt 4 mau chii dao ciia anh phéng nén rimg niii.

Anh h6ng é“ Phan b& mau trén khdng gian mau Lab

Mau 1 (30%) Mau 2 (26%) Mau 3 (26%) Mau & (18%)
Mau xanh O liu nhaf Mau den nhaf Mau be nhat Mau dé ngéi
RGB=(105,121,106) RGB=(43,39,37) RGB=(190,184,164) RGB=(182,82,74)

Hinh 6. Két qua trich xudt 4 mau chii dao tir anh phéng nén dé thi.
2.1.5. Phuong phap danh gia
Phuong phap danh gia thyc hién thong qua mé phong may tinh nham han ché cac thir nghiém
thyc dia v6i chi phi ton kém va yéu cau huy dong ngudn nhan lyc, trang thiét bi quy mé lon.
Trong khuon kho bai bao, nhom tac gia sur dung mét s6 phuong phap danh gia ti€u bicu do la:
chi so twong dong nguy trang CSI [12], va phuong phap danh gia da tiéu chi TOPSIS [13].
Chi s twong dong nguy trang CSI duoc tinh toan theo cong thirc:

AE,,
CSl :Fmax (3)
AE,, _w%\/(l-m - Ly )2 +(ay; — 2y )2 + (b — by )2
- 2 2 2 @
AEmax (Lbl Lcl) +(abi_aci) +(bbi_bci)

0<I<MN
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Céc gia tri Ly;, ap;, by; 14 gid tri trén hé mau Lab cta diém anh tht i ciia anh phong nén, L,
Aci, bi 1a gia tri trén hé mau CIELab cua diém anh thr i cua anh hoa tiét nguy trang, M,N la kich
thude cua anh. Gia tri CSI nam trong khodng tir 0 dén 1 va dat tot nhat bang 0 néu nguy trang ket
hop hoan hao vdi phong nén, CSI cang nho thi hiéu qua nguy trang cang cao va nguoc lai.

Dbi v6i danh gia da tiéu chi TOPSIS, nhom dé tai st dung céc tiéu chi gdm: mau sic, hinh
dang, két cau. Noi dung cu thé vé TOPSIS khong trinh bay & bai bao nay.

2.2. Thiét ké hoa tiét nguy trang

Bit dau )

Thu thip anh phong
nén, mé}x hoa tist
tiéu biéu (K20)

Léy miu dnh phéng
nén thir T=1

T=T+1 Trich xudt mau sic,

két chu... dic tnmg

Tinh toén kich
thudc, hinh dang. ..
!

:[hiét ké
mau hoa tiét

Hinh 7. So do thiét ké hoa tiét nguy trang.

Dua trén‘énh phong nén duoc lya chon Qé xuét, cac tham s’é chinh dﬁ d}IQC nghién cuu, tjnh
todn ¢ 2.1 gom kich thuég hinh dang, mau sac chu dao. Hoa tit sau thiet ké dugc danh gid bang
mo phong dya trén mot s6 phuong phap danh gia tiéu biéu duoc ing dung rong réi hién nay. So
do céac budc thiet ke nhu hinh 7.

3. THIET KE HQA TIET, MO PHONG PANH GIA VA THAO LUAN
3.1. Két qua thiét ké hoa tiét

bé thié't ’ké h()a,tié’t, su dung ph?ll’l mém thiét ké" Substance Designer cua hang Adobe tién

hanh thiét ké hoa ti€t tir &nh phong nén va cac tham so6 da tinh toan, xay dung & phan trén gom:

—{ Két thic )

Khéng dat

+ Mau séc chii dao ctia hoa tiét 1a mau sic chu dao ctia phong nén, theo hinh 5, hinh 6.

+ Két cAu hinh dang cta hoa tiét 1a két cau hinh dang cia phong nén, theo hinh 3.

So d6 quy trinh thiét ké nhu hinh 7. Trén hinh 8 mé ta giao dién thiét ké hoa tiét trén phan
meém Substance Designer va cac node xir ly anh. Cac node xir ly anh (cac hinh vudng xuat hién
trén giao dién thiét ké dugc nodi voi nhau boi cac duong) 1a cac ham riéng biét c6 chirc nang nhu
cac mo dun xur ly hinh anh, véi cac chltc nang chinh nhu: loc nhiéu, lam mo, histogram, do
mau, ... Cac node chirc nang c6 thé lién két vai 1 hodc nhiéu node khac, tao ra mot su lién két rat
linh hoat va thuan tién cho qua trinh thiét ke.

- 0 "

Hinh 8. Giao dién thiét ké hoa tiét trén phan mém Substance Designer VA C&C node.
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Viéc lua chon kich thude hoa tiét trong bai bado nay tam thoi chua dé cap tdi, ma dya trén
kinh nghiém va cam nhén tryc quan ciia nguoi thiét ké. Bai bao tap trung vao cdc mau sic chu
dao va bién dang, két cAu cua hoa tiét. V&i mdi loai phong nén, tién hanh thiét ké 4 mau hoa tiét,
1an lugt nhu hinh 9 va hinh 10.

a) Mau hoa tiét R1. b) Mau hoa tiét R2.
¢) Mau hoa tiét R3. d) Mau hoa tiét R4.

Hinh 9. Két qua thiét ké 4 mau hoa tiét cho phéng nén rimg niii.
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C) M hoa tiét D3. d) Mau hoa tiét D4
Hinh 10. Két qua thiét ké 4 mau hoa tiét cho phéng nén do thi.

3.2. Panh gia miu hoa tiét sau thiét ké bang mé phéong

Tién hanh m6 phong danh gia d6 hoa tron voi phong nén‘ giita cac anh hoa tiét da thiét ké vai
anh phong nén da chon bang Matlab v6i cac chi s6 twong dong nguy trang CSI [12] va danh gia
da tiéu chi TOPSIS [13], ket qua cu thé nhu sau:
3.2.1. Mé phong dwa trén chi sé tiwong dong nguy trang CSI

Dbi v6i danh gia tuong ddng nguy trang CSI, voi mdi hoa tiét da thiét ké, trich ngiu nhién
anh hoa tiét ¢ kich thudc 70x70 pixel (tuong dong voi kich thudce cua xe co gidi hodc cong trinh
x@y dung). Thyc hién so mau hoa tiét v61 1000 vi tri ngau nhién trén anh phong nén véi cung
kich thudc va tinh duogc gia tri CSI [12] cua mau h()a‘ tiet voi 1000 vi tri trén anh phong nén va
gia tri CSI trung binh cta hoa ti€t so voi anhr phong nén, nhu hinh 11.
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Hinh 11. Két qua tinh gid tri CSI ciia 4 mau hoa tiét thiét ké véi phong nén.

Cin cur két qua tinh CSI trung binh ta thiy déi véi phong nén _rumg nui thi mrc do tuong
dong nguy trang lan lugt 1a: hoa tiét s6 Rl va R2, roi dén hoa tlet s0 R4 va cudi cing 1a hoa tiét
s R3. D6i voi phong nén d6 thi, hoa tiét sé D3 cho két qua t6t nhat, tiép dén 1 hoa tiét sb D4,
D2 vaD1.

3.2.2. M6 phong dva trén danh gia da tiéu chi TOPSIS
Dé so sanh hiéu qua nguy trang cta hoa tiét cho dia hinh ring nai da thiét ké, nhom tac gia sur
dung b hinh anh gém anh phong nén ¢ hinh 2, va cac anh cua cac hoa tict da thiét ké twong tng
0 hinh 9 va hinh 10. Két qua danh gia da ti€u chi TOPSIS [13] dugc tong hop & bang 1 dudi day.
Bing 1. Panh gia TOPSIS cdc mau hoa tiét nguy trang cho dia hinh rirng niii.

Thit tw miu 1 2 3 4
Cic loai hoa tiét Hoa tiét R1 | Hoa ti¢t R2 | Hoa tiét R3 | Hoa tiét R4
Gia tri xép hang TOPSIS 0,8960 0,6879 0,1039 0,2860
Xép thir tw hiéu qua nguy trang 1 2 4 3

Véibo 4 mau hoa tiét da thiét ke cho dia hinh rung nui, két qua danh gla da ti€u chi TOPSIS
cho thiy hoa tiét R1 c6 hidu qua tdt nhat, tiép theo 13 hoa tiét R2, R4 va cudi cing la R3. Két qua
danh gia nay so voi két qua danh gia thong qua CSI la tuong dong. Tuong ty nhu vy, danh gia 4
méu hoa tiét cho phong nén do thi thong qua danh gia da tiéu chi TOPSIS, ta dugc bang 2 sau.

Bing 2. Pdanh gia TOPSIS cdc mau hoa tiét nguy trang cho dia hinh dé thi.

Thit tw miu 1 2 3 4
Cic loai hoa tiét Hoa tiét D1 | Hoa tiét D2 | Hoa tiét D3 | Hoa tiét D4
Gi tri xép hang TOPSIS 0.0356 0.0379 0.9641 0.9621
Xép thir tw hiéu qua nguy trang 4 3 1 2

Két qua cho thay mau hoa tiét D3 ¢6 hiéu qua tot nhat, tlep dén 1a miu D4, D2 va cu01 cung
1a D1. Nhu vay, két qua danh gia da tiéu chi TOPSIS twong dong v6i danh gia theo chi s6 CSI.

4. KET LUAN

Bai bao da trinh bay phuong phap nghién ciru, tinh toan va thiét ké hoa tiét nguy trang hoa
tron voi phong nén dya trén ly thuyet thi giac mat nguoi, tim ly thi giac, ly thuyet Gestalt, hinh
hoc fractal,... va cac mau sic, két cau dic trung cua phong nén. Thong qua viée su dung phén
mém thiét ke Substance Design ctua Adobe, két hop véi thuat toan phan cum K-means, phuong
phap danh gia chi s6 twong dong nguy trang CSI va phuong phap danh gia da tiéu chi TOPSIS de
md phong trén Matlab, bai bdo trinh bay phuong phap thiét ké hoa tiét va danh gi hiéu qua nguy
trang cho cé4c hoa tiét sau thiét ké. Bai bao di lam rd:

+ Thiét ké hoa tiét nguy trang can phai gin véi cac dic trung cua phong nén nhu mau sic chu
dao, két cau,... két hop voi cac dic diém tam 1y, thi gidc mit ngudi.
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+ Phuong phap thiét ké va danh gia hi¢u qua nguy trang sau thiét ké d trinh bay c6 thé mé
rong va ap dung dé thiét k& cac san phdm nguy trang cho cic vung phd khac nhau nhu nguy
trang anh nhiét, nguy trang da pho.

Hudng nghién cuu t1ep theo s& tap trung vao mot sb van dé chua duoc thuc hién, cu thé 1a:

+ Tiép tuc hoan thién viéc xéc dinh cac tham s6 phuc vu thiét ké.

+ M0 phong trén nhiéu kich thudc muc ti€u khac nhau: nguoi, xe co gidi, cong su,...

+ Tién hanh thtr nghiém thuc dia d€ doi chi€u voi két qua mo phong.

+ M6 rong nghién ctru dé tinh toan va thiét ké hoa tiét cho cac tng dung nguy trang anh nhiét,

nguy trang da phd dé bat k1p véi xu hudng cong nghé cua thé gidi va yéu cau trong nudc.
Loi cdm on: Nhom tdc gia cam on sy tai tro' vé kinh phi cua Vién Khoa hoc va Cong nghé quan su.
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ABSTRACT
Method for designing camouflage patterns blend to the natural backgrounds

Camouflage pattern design, an essential part of camouflage design, is a topic of
interest to researchers worldwide. However, in Vietnam, it is still relatively primitive and
rarely studied and published. This paper presents a method of calculating and designing
camouflage patterns that blend with natural backgrounds. Based on the principles of
human eye vision and the relationship between human eye vision and visible camouflage,
the paper has calculated and quantified some key parameters, such as the size of the basic
unit, unit colors, and the dominant colors, and use the software to design the appropriate
camouflage patterns. Evaluation results based on computer simulations and field tests
prove that the method of calculating camouflage pattern design in the visible range
proposed by the authors is suitable and can be applied to camouflage design.

Keywords: Camouflage pattern; Camouflage design; Target and background; CSI; TOPSIS.
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