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α i = 	 %& ', ) ,			' = 1,2, ……… . ,�

/

0��

(b) compute	modulo	2	of	α(i),	denoted	by	Mα(i),	
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α →

→

(a) compute	the	sum	of	all	elements	in	the	column	j,	this	sum	is	denoted	by	β(	j),	

β j = 	 Io ', ) , ' = 1,2, … . ,�

7

8��

(b) compute	modulo	2	of	β(	j),	denoted	by	Mβ(	j).	

β →

→

%� 2' − 1, ) = 	 %:;<(2' − 1, )�⨁	@A()�,

%� 2', ) = 	 %:;<(2', )�⨁	BCD	1��(@A()��,

�

%G/;	 ', 2) − 1 = 	 %�(', 2) − 1�⨁	H<()�,

%G/;	 ', 2) = 	 %� ', 2) 	⨁	BCD1��	(H<()��,
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%�	 ', 2) − 1 = 	 %G/;(', 2) − 1�⨁	H<()�,

%�	 ', 2) = 	 %G/; ', 2) 	⨁	BCD1��	(H<()��,

 

%:;< 2' − 1, ) = 	 %�(2' − 1, )�⨁	@A()�,

%:;< 2', ) = 	 %�(2', )�⨁	BCD	1��(@A()��,

 

(a) compute	the	sum	of	all	elements	in	that	column	j,	denoted	as	βSCR(	j):	

�:;< ) = %:;< ', ) , ) = 1,2, … . . , J

7

8K�
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β �LMNO	
) .

(b) column	j	is	down,	or	up,	circular-shifted	by	KC(i)	positions	according	to	the	following:	

�LMNO	
) →

→

α

P:;< ' = %:;< ', ) , ) = 1,2, … . . , J

/

0K�

	

α �QMNO
()�

�QMNO
()� →

→

(7) If	 ITER	 =	 ITERmax,	 then	 image	 IENC	 is	 decrypted	 and	 the	 decryption	 process	 is	 done;	

otherwise,	the	algorithm	branches	back	to	step	2.	
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JRST =
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8K�
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∗ 1��	�	

U ', ) = 	
�							'X	%Y ', ) = 	 %G/; ', ) ,
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^_S% = 	
%Y ', ) − %G/;(', )�

255

/

0K�

7

8K�
∗ 	
1���

� ∗ J

a =	− b8cCde	b8

f

8K�



	 14	



	 15	

99.45

99.5

99.55

99.6

99.65

99.7

99.75

99.8

1 2 3 4 5 6

Encrypted	Image	Using	Rubik’s	Cube	Algorithm

Encrypted	Image	after	value	transformation	on	Rubik’s	cube	algorithm

27.889401

50.109717

31.114451

42.508341

30.780936 31.747902

27.789742

50.060263

31.17556
42.684338

30.798804

31.927542

0

10

20

30

40

50

60

1 2 3 4 5 6

Encrypted	Image	Using	Rubik’s	Cube	Algorithm

Encrypted	Image	after	value	transformation	on	Rubik’s	cube	algorithm



	 16	

7.9945

7.995

7.9955

7.996

7.9965

7.997

7.9975

7.998

7.9985

7.999

7.9995

1 2 3 4 5 6

Encrypted	Image	Using	Rubik’s	Cube	Algorithm

Encrypted	Image	after	value	transformation	on	Rubik’s	cube	algorithm



	 17	



	 18	



	 19	



	 20	



	 21	



	 22	



	 23	



	 24	



	 25	



	 26	



	 27	



	 28	



	 29	



	 30	



	 31	


