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Tém tit: Trong bai bdo nay cdc tac gid trinh bay sw can thiét cia viéc cdi tién cdc ky
thudt méd va gidi md dnh mau RGB vé thoi gian ciing nhw tinh nang bao mdt. Néi dung chinh
ciia bai bdo la dé xudt mot ky thudt ma héa tién tién sit dung cac dnh thanh phan R, G, B
ctia dnh mau RGB dé dp dung phép todn nhéan ma trgn va ma trgn nghich ddo nham thuc
hién mad hoa va giai ma anh mau thong qua qua trinh xdy dung mot thudt toan mat ma hoa
maoi hiéu qua.

Két qua mé phong ma thudt todn dé xudt da minh chimg sw hiéu qua do phwong phdp
nay dem lai so véi mot s6 phirong phdp ma héa va gidi md dnh mau da dwoc phdt trién.
Thudt todn nay da téi wu héa thoi gian md - gidi md so véi mot vai phirong phdp ma héa da

duoc dé xuat truoce do.

Tir khoa: anh mau RGB, mdt ma hoa, giai mdt mda hoa, nhan ma trgn (matrix), thudt toan
Al-Laham

I. Pit van dé

Hién nay, gidi khoa hoc dang chiing
kién sy phat trién nhanh va pho bién cia
cac ing dung vé da phuong tién, viéc trao
ddi va truyén tai dir li€u hinh anh, video
qua mang cong cong ngay cang phd bién

hon. Tuy nhién, di€u nay cling dua dén

' Khoa Pién - Dién Tir, Truong Pai hoc Mo Ha Noi

2 Pai hoc Bach Khoa Ha Noi

su gia tang dang ké cac su cd vé bao mat
dac biét 1a hanh vi tan cong nham danh
cép, thao tung hoac lam gia du liéu da
phuong tién.

Do vay, médc du c6 nhiéu thuat toan
vé ma héa anh di duoc dé xuit, nhung

van ton tai khoang cach khong nho gitra
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yéu cau vé bao mat va hiéu sudt xur 1y.
Mot sb thuat toan tuy c6 kha ning xu
1y cao, hoan toan co thé dap ung duoc
yéu cau vé thoi gian thyc, nhung lai
chi dam bao muc dd bao mat han ché.
Nguoc lai, cac thuat toan c6 muc do bao
mat cao thuong gap phai van dé vé hiéu
suat, khién cho viéc ap dung trong cac
hé théng doi hoi xur Iy nhanh va lién tuc
tré nén kho khan [4-7].

Bén canh d6, nhiéu thuit toan hién
tai con chira cac thao tac du thira hoac
st dung cac phuong phap tim kiém tén
kém vé mit tinh toan, gdy anh huong
tiéu cuc dén thoi gian xu 1y dit liéu va
kha ning c6 thé mé rong d6i véi cac tmg
dung thuc té. Diéu nay tao ra thach thuc
16n trong viéc phat trién giai phap ma
héa anh vira dam bao an toan dir liéu,
dong thoi dap ung dugc yéu cau vé hiéu
suit trong moi trudng da phuong tién
ngay cang phuc tap [8].

Mot thuat toan ma hoa anh mau hiéu
qua da dugc dé xuat boi Al-Laham (2015)
[2] va Al-Laham et al. (2016) [3]. Thuat
toan nay da su dung mot phép nhan ma tran
dé tién hanh viéc ma va giai md anh mau.

Noi dung nghién ctru trong bai bdo
1a d& xuat mot k¥ thuat méi duoc cac tac
gia phat trién 1én dua trén thuit toan ctua
Al-Laham nham cai thién chat luong ma
hoa - gidi ma anh mau. Cac dong gbép chu
yéu cta bai bao bao gom:

- Xay dyng mot thuat toan ma va giai
ma anh mau mai, st dung 1 phép nhan ma

tran két hop voi ma tran nghich dao trong

qua trinh ma hoa - gidi ma anh mau RGB
tuwong tu thuat toan Al-Laham [2].

- Pé xuit cac ky thuat moéi nham
giam thiéu thoi gian ma hoa — giai ma anh
mau. Két qua thuc nghiém dugc so sanh
v61  phuong phdp ma hoéa anh RGB su
dung anh x4m dé xuat boi Ahmad A.M.
Sharadqah. (2015) [1] va thuat toan mat ma
héa anh mau dé xuit boi Al-Laham [2].

I1. Phwong phap dé xuit

Thudt todn dugc tac gia dé xuét
dua trén viéc chuyén ddi hinh anh mau
ba chiéu (RGB) ban dau thanh ma trin 2
chiéu. Cu thé, ma tran hai chiéu nay dugc
ma hoa truc tiép bang phuong phap dé
xuat ma khong yéu cau thém bude chuyén
d6i, dong thoi ap dung cac ki thuat hoan
vi va thay thé 1én ma tran do.

Qud trinh md héa dwoc dé xudit
bao gom chuéi cic bwéc nhw sau:

Budc 1: Chuyén d6i hinh anh mau
LxW diém anh, gdm 3 thanh phan (RGB)
c6 kich thude (LxWx3) thanh ma tran hai
chiéu (3LxW).

Budc 2: Tao khdéa ma tran vudng
ngau nhién (EK-ma tran ma hoa) voéi kich
thudc (WxW).

Buéc 3: Tao hai khoa vecto ngau
nhién (RK1) va (RK2) (kich thudc 1x 3L)
v6i cac gia tri thay doi ngdu nhién khong
bi trung ldp tur 1 dén 3L.

Buéc 4: Tao hai khoa vecto ngau
nhién (CK1) va (CK2) (kich thude 1 x W)
vGi cac gia tri thay doi ngiu nhién khong

bi trang lp tir 1 dén W.



Budc 5: Thay dbi thir tw hang cua
ma tran hai chiéu theo khoa RK1.

Budc 6: Thay ddi tha tu cot cua ma
tran két qua & budc 5 theo khoa CK1.

Budc 7: Nhan ma tran hai chiéu véi
khoa EK.

Budc 8: Thay dbi thir ty hang cta
ma tran két qua ¢ budc 7 theo khoa RK2.

Budc 9: Thay ddi tha tu cot cua ma
tran két qua ¢ budce 8 theo khoa CK2.

Budc 10: Dinh hinh lai ma tran hai
chiéu thanh ma tran ba chiéu c6 kich thudc
(LXWx3).

Trong thudt toan dé xuit, trude khi
nhan v6i khdéa ma tran EK (tuong tu thuat
toan cua Al Laham 2015), théng tin can
ma hoa (ma tran hai chiéu 3LxW) s& dugc
dao tht tu vi tri cac hang va cdt theo gia tri
cac khoa RK1 va CK1. Sau khi nhan véi
khoa ma tran , thong tin ¢ ma hoa lai tiép

tuc ddo vi tri cac hang va cot gia tri cua
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khoa RK2 va CK2. Piéu d6 dan dén thong
tin sau mat ma hoa da duoc bao mat hon.

Qud trinh gidi ma, gom chudi cdc
budc sau:

Budc 1: Chuyén dbi hinh anh ba
chiéu duoc ma hoa co kich thude (LxWx3)
sang ma tran hai chiéu (3LxW).

Budc 2: Thay doi thir tu cot va hang
cua hinh anh duogc ma hoa theo khdoa CK2
va RK2.

Budc 3: Nhan ma tran két qua &
budc 1 véi1 ma tran nghich ddo EK.

Budc 4: Thay ddi thi tw cot va hang
ciia ma tran két qua ¢ budc 2 theo céac
khoa CK1 va RK1.

Budc 5: Dinh hinh lai ma tran hai
chiéu thanh hinh 4nh mau ba chiéu (RGB).

Hinh 2.1, 2.2 va 2.3 la m§t minh
hoa két qua ma hoa va giai md anh bang

phuong phap dé xuat.
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Hinh 2.1. Hinh anh gdc 214x235x3 va biéu dd histogram thanh phan
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Hinh 2.2. Anh ma hoa va histogram
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Hinh 2.3. Anh giai ma va histogram

III. Két qui va thao ludn dinh
hwong

Trong phan trinh bay nay, hiéu qua
cua k¥ thuat mat ma hoa anh mau dugc phat
trién s& duoc ching minh 16 rang. Trén
thuc té, cac phuwong phap mat ma duoc dé
cap trong bai bao khong c6 sy khéc bi¢t

nhiéu ve chat lugng anh sau khi giai ma.

Do d6, thoi gian can thiét ddi voi qua trinh
ma hoa va giai ma anh mau da duoc so
sanh vo1 phuong phap do Sharadga (2015)
[1] va Al-Laham (2015) [2] dé xut. Phan
tich thoi gian dugc thuc hién béng may
tinh xéch tay voi b vi xur 1y Intel Core 19
v6i toc d6 2.8 GHz va bd nhé trong RAM
8 GB, trong khi viéc trién khai thuét toan



su dung phén mém MATLAB 2013, mot
cong cu manh mé chuyén bi¢t cho thiét
ké va xtr Iy ma tran. Két qua cho thay ky
thuat tac gia dé xuét vuot troi hon so véi
phuong phap cua Sharadqa.

Ngoai ra, két qua cua thuit toan
cling dugc danh gia chi tiét va so sanh
v6i ca phuong phap cua Sharadqa va cua
Al-Laham dua trén thu thap tu nhiéu anh

mau c6 kich thude khac nhau.

Phuong phap cta Sharadqa (2015)
[1] dya trén viéc chuyén di anh mau sang
anh xam trude khi thuc hién ma hoa. Tuy
nhién, theo nghién clru cta Al-Laham
(2015) [2], phwong phap ndy van ton tai

mot vai han ché dang ké nhu:
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* Yéu ciu thém bd nh¢ luu trit do
can tach anh thanh cac thanh phan R,G va
B riéng biét.

« Tiéu tn nhiéu thoi gian vi phai xu
1y ting thanh phan mau mot cach doc lap,
nhu di dé cap o trén.

Bang 3.1 va 3.2 trinh bay két qua do
luong thoi gian ma hoa - gidi ma cung kich
thudc khdéa ma hoa cua cac phuong phap
ap dung trén nhiéu anh mau khac nhau. Két
qua thu dugc cho ching ta thay k¥ thuat
dé xuat khong chi giam dang ké thoi gian
xtr ly so voi phuong phap cua Sharadqa
ma con tdi wu hoa kich thude khoa vuot
troi hon thuét toan Al-Laham [2]. Diéu nay
khang dinh hiéu qua cao v tiém ning tng

dung thyc tién ctua phwong phap dé xuat.

Bang 3.1: Thoi gian ma héava giai ma cho ky thuat duoc dé xut

, , Tong thoi gian ma héa | Tong thoi gian ma héa | Tong thoi gian mé hoa
Kich thwoe | . .° _ % Ae fos N e e o A N e e . A
hinh anh va gidi ma cua thuit toan | va gidi ma cua thuit va gidi ma cua thuit
de xuat (gidy) toan [2] (gidy) toan [1] (gidy)
183*276*3 0.012278 0.021477 0.030756
164*308*3 0.014549 0.022794 0.033343
186*270*3 0.012806 0.01932 0.030126
225%225%3 0.008289 0.01729 0.027579
214*235*3 0.008568 0.016683 0.028251
333*360*3 0.019525 0.043181 0.052703
183*275%3 0.011713 0.019085 0.031794
300*400*3 0.023308 0.046425 0.079733
198*255%3 0.011813 0.01794 0.029951
160*160*3 0.006332 0.007333 0.013961
194*259*3 0.012845 0.017884 0.032724

Bang 3.2: So sanh kich thudc khoa giira phuong phap tac gia dé xuat va phuong phap dugc
dé xuit boi (Sharadgah, 2015) va (Al-Laham, 2015).

, . Kich thudc khoa ma Kich thudc khoa ma Kich thudc khoa
Kich thuéc f g eas  m aX_ Kl 2 T TR S TR ~ 7z e2e ~ o
hinh anh hoa/giai ma dé xuat boi | hoa/giai ma dé xuat boi ma hoa /giai ma cua
(Al-Laham, 2015) (Sharadgqah, 2015) phwong phap dé xuat
183*276*3 390*390 276*276 (276*279)+183
164*308*3 390*390 308*308 (308*311)+164
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, , Kich thudc khoa ma Kich thudc khoa ma Kich thude khoa
Kich thuéc L eae x aA A . R O R Xl s oexs s o
hinh inh hoa/giai ma dé xuat béi | hoa/giai ma deé xuat béi ma hoéa /giai mi cua
(Al-Laham, 2015) (Sharadqah, 2015) phuong phap de xuat
186*270*3 389*389 270*270 (270*273)+186
225%225%3 390*390 225%225 (225%228)+225
214*235*3 389*389 235%235 (235*238)+214
333*360*3 600*600 360*360 (360*363)+333
183*275*3 389*389 275*275 (275%278)+183
300*400*3 600*600 400*400 (400*403)+300
198*255*3 390*390 255%*255 (255*258)+198
160*160*3 278%278 160*160 160*164
194*259*3 389*389 259*259 (259%262)+194

IV. Két luan

Bai b4o nay da dugc tac gia dua ra
mot phuong phap mat ma hoa anh mau
su dung phép nhan ma trdn. Thuat toan
duoc dé xuét 1a cai tién cua thuét toan Al-
Laham (2015) [2]. Két qua mod phong cua
thuat toan dé xuat di chimg minh tinh hiéu
qua cua thuat toan so véi mot sd phuong
phép mat ma hoa va gidi ma anh mau da
duoc cong bd. Thuét toan nay da tdi wu
thoi gian ma hoa - giai ma so v6i mot sd
phuong phap mi hoéa di dwgc dé xuét
trudce do.
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A ENCRYPTION METHOD FOR RGB COLOR IMAGE
USING MATRIX MULTIPLICATION

Do Dinh Hung’, Vuong Hoang Nam*

Abstract: This study explores the integration of Al in programming education to
deliver personalized learning tools tailored to each students needs and pace. Platforms
such as GitHub Copilot, Tabnine, and CodiumAIl have shown effectiveness in improving
programming skills, boosting motivation, and making C++ learning more accessible through
instant feedback, gamification, and adaptive study plans. Al also streamlines learning by
reducing repetitive tasks, allowing instructors to focus on higher-level guidance. However,
challenges persist regarding data privacy, algorithmic bias, and striking a balance between

Al assistance and the development of critical thinking.

Keywords: RGB - color image, encryption, decryption, matrix - multiplication, Al-Laham
algorithm
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