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Abstract

A Visual Secret Sharing Scheme

for Continuous Color Images

Tomoe Ogawa

The Visual secret Sharing scheme (VSSS) is a technology of encrypting a secret
black-white image into shares and decrypting from the shares without using any cryp-
tographic computation. This paper proposes an extension of VSSS for color images.
One of the goals makes color expression possible in the optional fineness even it uses
descrete color rank. The other makes decrypted images lighten. This paper describes
that the implementation and the evaluation of three methods of the proposal. The
paper shows that these methods can express arbitrary colors. In theoretically speaking,
you can have the same colors of decrypted images as the original ones in case of using

infinite shares.
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Cyan0 Red0D0O0O0O0OGreen 0 BlueOOOOOOODO CyanO0OO RGBO 0%, ¢
%, c%0000000
Magenta 0 Green OO0 O0O0ORed D BlueODOOODOODOO MagentaOODO RGBO m
%,0%,m%0000000
000 RGBOOODODODODODODDODODODODOOO RGBO 100 —¢c—m %, 100 — ¢ — m %,
100—c—m %0000000

000000 10000000000 RGBODO

Red : 0+ m + (100 — ¢ — m) = 100 — <%
Green : c+ 0+ (100 — ¢ — m) = 100 — m%

Bluel : ¢+ m + (100 — ¢ — m) = 100%

gobboboooobobooon

r 100 — ¢
g = 100—m | % (A.1)
b 100

A.1.2 Cyan [ MagenataO OO OO0

Cyan & Magenta

0 A2 CyanlO MagentaOOOQOOO

Cyan 0 Magenta 0000000000 ¢t0000OCyan O Red 0000 0O Green O

Blue0OOOOOOO Cyan000 RGBO 0%, (c—t) %, (c—t) %0000000
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A2 100000300000000

Magenta 0 Green OO O0ORed 0 BlueOOOOOOOO Magenta OO0 RGB O
(m—1t) %, 0%, (m—t)%0000000

Cyan Magenta 000000000000 0ORedd GreenOOODOOBlueOOOOO0O
0000 0%,0%,t% 0000000

00000000000 —-c—m+t0000000ORGBOOOOOOODOODOOOO
OODORGBO 100—c—m+t %, 100—c—m+t %,100—c—m+t%0000000

000000 10000000000 RGBODO

Red: 0+ (m—1t)+ (100 — ¢ —m+t) = 100 — <%
Green: (¢ —t)+ 0+ (100 — c —m +t) = 100 — m%

Bluel : (¢ —t) + (m —t) +t + (100 — ¢ — m + t) = 100%

gobobobooooobobooan

r 100 — ¢
g = 100—m |% (A.2)
b 100

A10A20000000000000100000 RGBOOOODO 100%00000

goboobooooobooaon

A2 100000 300000000O

0O0OvsSSSO 100000000300000000000000000000000
00300000
A.21 30000000DO0OOOO

Cyan0 Red000O0O0Green 0 BlueOOOOOOOO CyanO0O0O RGBO 0%, ¢
%,c%0000000

Magenta 0 Green 00O O0ORedd BlueODOOOODOOO MagentaOOO RGBO m
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A2 100000300000000

/-

Magenta

0 A3 3000000000000

%,0%,m%0000000

Yellow 0 BlueOOOOORed D GreenOOOOOOOO YellowD OO RGBO y %, y
%, 0%0000000

O00RGBOOOODOOOODOODODOOO RGBO 100—c—m—y %, 100—c—m —y
%,100—c—m—y %0000000

000000 10000000000 RGBODO

Red: 0+ m+y+ (100 —c —m —y) = 100 — %
Green : c+ 0+ y(100 — c —m —y) = 100 — m%

Bluel : c+m + 0+ (100 — ¢ — m — y) = 100 — y%

goboboooobobooon

r 100 — ¢
g = 100—m |% (A.3)
b 100 — y

A22 20000000

O0000Cyan O Magenta 0O DO OOO0OOOOO

Cyan 0 Magenta 0000000000 tO000O0Cyan O Red 0000 O Green O
BlueDOODOOOOO Cyan 000 RGBO 0%, (c—t) %, (c—¢) %0 000000
Magenta 0 Green O OO 0ORed 0 BlueOOODOOOOO Magenta 00O RGB O

(m—1) %, 0%, (m—t)%0000000
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A2 100000300000000

Cyan & Magenta

0OA4 20000000

Yellow 0 BlueOOOOORedO Green 00D OO000O YellowOOO RGBO y %, y
%,0%0000000

CyanO Magenta OO D OOOD0OOO0OO0OO0OORedD GreenOOOOOBlueOOOOOO
0000 0%, 0%, t%0000000
O0000D0D0000100—c—m—y+t0000000ORGBOOODODOODODOOOO
O0O0DO0OO0ORGBO 100—c—m—y+t %, 100—c—m—y+t %, 100—c—m —y+t
0000000

000000 10000000000 RGBODO

Red: 0+ (m—t)+y+0+ (100 —c—m —y+t) =100 — %
Green: (c—t)+04+y+0+ (100 —c—m —y+t) = 100 — m%

Bluel : (c—t)+(m—t)+0+¢t+ (100 —c—m —y+t) =100 — y%

gobooboooooboobooaon

r 100 — ¢
g =1 100-m |% (A.4)
b 100 — y

A23 30000000

Cyan 0 Magenta OO0 OO0 0O000O0O ¢t000O0Magent O Yellow DO O OOODO

000 sO0000Cyand RedO0O00O00OGreen O BlueOOOODOODOO Cyan OO0
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A2 100000300000000

Cyan & Magenta

0O A5 30000000

RGBO 0%, (c—t) %, (c—t) %0000000

Magenta 0 Green DO OO ORed 0 BlueOOODOOOOO Magenta OO0 RGB O
(m—t—3s) %, 0%, (m—t—s) 0000000

Yellow O BlueOOOOORedO Green OO OOOO0D0O YellowDOO RGBO (y — s)
%, (y—s)%,0%0000000

Cyan O Magenta OO O OODODOO0OO00OO0OORedD GreenOOOOOBlueOOOQOOO
0000 0%, 0%, ¢t%0000000

Magenta 0 Yellwo OO OODOOOOOODOOOGreend BlueOODOOORedODOOODO
00000 s%0%,0%, 0000000

0000000000100 —c—m—-y+u+s+t00000000RGBOOOOOO
DO00O0O00OO0O0OORGBO 100—c—m—y+t+s%, 100—c—m—y+t+s %,
100—c—m—-y+t+s%0000000

000000 10000000000 RGBODO

Red:(m—t—s)—(y—s)+s+(100—c—m—y+t+s) =100 — c%
Green: (c—t)+ (y—s)+u+(100—c—m—y+t+s) =100 —m%

Bluel : (c—t)+(m—t—s)+t+ (100—c—m —y+t+s) =100 — y%
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A2 100000300000000

uogboobooooobooan

r 100 — ¢
g | =1 100-m | % (A.5)
b 100 —y

A30A40AL0003000000000D000DOO0ODOO1IDOD0O0ODO0O RGBOOO
00 100%00000000000000000000000000O00O0O0O00OOO0O

uobbboooobboooobobboooon
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