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Abstract: A medical image security transmission system based on compressed sensing (CS) is proposed
to reduce storage space and ensure security of medical data. Compress medical images in a small ratio to
transmit faster and reduce storage space. Generating the chaotic measurement matrix in a new way takes
shorter time, saves the storage space of measurement matrix and expands the key space of the encryption
system. Encrypting medical images by Logistic-chaotic system and Chen-chaotic system can prevent
privacy leakage when transmitted on internet. The experimental results show that the proposed system
has the performance of high efficiency, security and space saving, and the key space can be 10°”.
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Algorithm 1 The first step encryption algorithm.

S, =

Require:
The normalized matrix N € R(%X ! Chaotic se-
quences
C1 and the sorted sequence C1_SORT;
Initialize Ny=zeros(1,mq’/n);
Ensure:
The encrypted matrix N1;
1: Expand N by line to be a vector represented by N,
2. for i=1:mq’/n
3: Ny(i)=N,(C1==C1_SORT(i))
4: end for
5

: Reshape N;to be a matrix with size of —qxq,
n

represent the matrix as N1.
6: return N1.
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Algorithm 2 The decryption algorithm of the first en-
cryption.
Require:

The matrix N1 d e R

, Chaotic sequences C1
and
the sorted sequence C1_SORT;
Initialize N=zeros(1,mq’/n);
Ensure:
The encrypted matrix Ny_d;
1: Expand N1_d by line to be a vector represented
by N1_dv.
2: fori=1:mq’/n
3: Ny _d(i)=N1_dv(C1_SOPT==C1(i))
4: end for

5: Reshape Ny _d to be a matrix with size of —qxq,
n

represent the matrix as N_d.
6: return N d.
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Algorithm 3 The IRLS in P-tensor product CS signal

reconstruction
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Require:

The signal x which has been transformed to
sparse domain x € z .

Initialize £,=1,0®=(1,+,1) ,40=(1,-++,1);
Ensure:

The reconstruted signal x';

1: Set x as a k-sparse vector, x € R"*' and

LLAPS!
y € R[ " } as the obvervation vector.
2: for every column vector y; in the obvervation ma-
trix y .
3: while & > 107°,then we do as following:
sl
4. update w," «— [(x[(“))2 + E,l‘“’] %

S:letQ, <

"

6: update 3“01:—((1) ®P-Q")
[e@P-(d®P-Q"T]

7: update & <— min (E”,[r(x“+ N ]/q

8: end while

9. return x'=x"""
10: end for
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