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A Novel Visual Cryptography Scheme Based on Steiner Trades
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Abstract

The existence of a secure channel for sharing secret key, is the main problem in the symmetric cryptography. This
problem is solved by the asymmetric cryptography (Public key cryptography). Computation has the main rule in the
public key cryptography. Here, we investigate the visual cryptography schemes. Human vision decodes the secret
image in the visual cryptography scheme and no computations required for this aim. The visual cryptography
scheme has an unconditional security. In this system, the secret image is shared between n participants and k
participants can recover the secret image by stacking image layers. Various constructive models of the visual
cryptography schemes have been constructed up to now. We investigate one type of the visual cryptography
scheme that is based on BIBDs (Balanced Incomplete Block Design). In this paper, we introduce and construct new

visual cryptography schemes based on homogeneous Steiner trades. The concept of homogeneous steiner trades is
closely related to BIBDs.

Keywords: Visual Cryptography Scheme, Block Design, Homogeneous Steiner Trade.
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outfilel.putpixel((x * 2, y * 2), 255)
outfilel.putpixel((x *2 + 1,y * 2), 0)
outfilel.putpixel((x * 2,y * 2 + 1), 0)
outfilel.putpixel((x *2 + 1,y * 2 + 1), 255)

outfile2.putpixel((x * 2, y * 2), 255)
outfile2.putpixel((x *2 + 1, y * 2), 0)
outfile2.putpixel((x * 2,y * 2 + 1), 0)
outfile2.putpixel((x *2 + 1,y * 2 + 1), 255)
else:

outfilel.putpixel((x * 2, y * 2), 0)
outfilel.putpixel((x * 2 + 1, y * 2), 255)
outfilel.putpixel((x * 2,y * 2 + 1), 255)
outfilel.putpixel(x *2 + 1,y *2 + 1), 0)

outfile2.putpixel((x * 2,y * 2), 0)
outfile2.putpixel((x * 2 + 1, y * 2), 255)
outfile2.putpixel((x * 2, y * 2 + 1), 255)
outfile2.putpixel((x *2 + 1,y *2 + 1), 0)

outfilel.save('outl.jpg’)
outfile2.save(‘out2.jpg")
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from PIL import Image

import random
import sys

image = Image.open('pic.png’)
image = image.convert('1")

outfilel = Image.new("1", [dimension * 2 for dimension in
image.size])

outfile2 = Image.new("1", [dimension * 2 for dimension in
image.size])

for x in range(0, image.size[0], 2):

for y in range(0, image.size[1], 2):
sourcepixel = image.getpixel((x, y))
assert sourcepixel in (0, 255)

coinflip = random.random()

if sourcepixel == 0:

if coinflip< .5:

outfilel.putpixel((x * 2, y * 2), 255)
outfilel.putpixel((x *2 + 1,y * 2), 0)
outfilel.putpixel((x * 2, y * 2 + 1), 0)
outfilel.putpixel((x *2 + 1,y * 2 + 1), 255)
outfile2.putpixel((x * 2, y * 2), 0)
outfile2.putpixel((x * 2 + 1, y * 2), 255)
outfile2.putpixel((x * 2, y * 2 + 1), 255)
outfile2.putpixel((x *2+ 1,y *2 + 1), 0)
else:

outfilel.putpixel((x * 2, y * 2), 0)
outfilel.putpixel((x * 2 + 1, y * 2), 255)
outfilel.putpixel((x * 2, y * 2 + 1), 255)
outfilel.putpixel(x *2 + 1,y *2 + 1), 0)

outfile2.putpixel((x * 2, y * 2), 255)
outfile2.putpixel((x *2 + 1,y * 2), 0)
outfile2.putpixel((x * 2,y * 2 + 1), 0)
outfile2.putpixel((x *2 + 1,y * 2 + 1), 255)
elifsourcepixel == 255:

if coinflip< .5:
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