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# Example of Signature Scheme

def generate_keys():
# Generate public and private keys for user
private_key = random_key/()
public_key = generate_public_key(private_key)
return private_key, public_key

def sign_message(message, private_key):
# Sign the message with the user's private key
signature = hash(message) + private_key
return signature

def verify_signature(message, signature, public_key):

# Verify the signature using the public key
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expected_signature = hash(message) + public_key
if signature == expected_signature:
return True
else:
return False
# Example usage
private_key, public_key = generate_keys()
message = "Hello, this is a test message"
signature = sign_message(message, private_key)
verification = verify_signature(message, signature, public_key)

print("Verification:", verification)
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Abstract:

With the development of vehicular ad-hoc networks (VANETS), the possibility of
creating intelligent transportation has been provided. However, security challenges in
data transmission and privacy protection of vehicles are an important issue. In this paper,
a certificateless collective signature scheme based on a conditional privacy network for
VANETS is introduced, which simultaneously ensures information security and user
privacy. This scheme uses algebraic structures instead of traditional algorithms and is
resistant to message selection attacks by using a modular version of the "small integer
problem” and "learning by error” problems. In the vehicle-to-vehicle mode, individual
signatures are used, and in the vehicle-to-infrastructure mode, collective signatures and
batch verification are used. The Delithium algorithm in this scheme improves the
performance in terms of storage and computational costs. The analyses show that this
scheme is more efficient in terms of computational costs, storage, and energy
consumption. The signature and verification times in this scheme are reduced by more
than Y4,Y7Z and ¢),Y7, respectively, and in batch verification, the verification time is
reduced by more than A¢7 as the number of vehicles increases. In addition, the signature
length in this scheme is the smallest.

Keywords: Mesh network structures, vehicle ad hoc networks, authentication,
certificateless collective signature
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