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A first terminal device sends first encrypted data to a second 

terminal device

The second terminal device encrypts the first encrypted data 

by using a second public key to obtain second encrypted data, 

and sends the second encrypted data and third encrypted data 

to the first terminal device

The first terminal device encrypts the third encrypted data by 

using a first public key to obtain fourth encrypted data, 

acquires first intersection data of the second encrypted data 

and the fourth encrypted data, and sends the first intersection 

data to a third terminal device

The third terminal device acquires fifth encrypted data sent by 

the first terminal device

The third terminal device determines second intersection data 

based on the fifth encrypted data and the first intersection 

data, and sends the second intersection data to the first 

terminal device and the second terminal device
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First terminal 
device

Second 
terminal device

Third terminal 
device

S202: Generate a first public key by 
using elliptic curve parameter 

information

S210: Encrypt the first encrypted data by using a 
second public key to obtain second encrypted data

S212: Acquire first random sequence data 
corresponding to the second encrypted data

S218: Encrypt the second random sequence data by 
using the first public key to obtain third random 

sequence data

S220: Acquire first intersection data of the first 
random sequence data and the third random sequence 

data

S226: Acquire intersection data of the fifth 
encrypted data and the third intersection data to 

obtain second intersection data

S214: Acquire second random sequence data 
corresponding to third encrypted data

S232: Send the plaintext data 
corresponding to the second intersection 

data

S232: Send the plaintext data corresponding to the second intersection data

S222: Acquire fifth encrypted data sent by the 
first terminal device

S224: Encrypt the first intersection data by using 
a third public key to obtain third intersection data

S204: Generate the first public key 
by using the elliptic curve 

parameter information

S206: Generate the first public key 
by using the elliptic curve 

parameter information

S228: Acquire an arrangement order of data in a 
third data set

S230: Acquire plaintext data corresponding to the 
second intersection data from the third data set 

based on the arrangement order
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Send first encrypted data to a second terminal device

Acquire second encrypted data and third encrypted data sent by 

the second terminal device

Encrypt the third encrypted data by using a first public key to 

obtain fourth encrypted data, acquire first intersection data of 

the second encrypted data and the fourth encrypted data, and 

send the first intersection data to a third terminal device

Acquire fifth encrypted data based on a third data set in the third 

terminal device, the first public key, a second public key, and a third 

public key

Send the fifth encrypted data to the third terminal device, and 

acquire second intersection data sent by the third terminal 

device
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Generate a first public key by using elliptic curve parameter 

information

Send first encrypted data to a second terminal device

Acquire a first random sequence corresponding to second 

encrypted data and a second random sequence corresponding to 

third encrypted data sent by the second terminal device

Encrypt second random sequence data by using the first public 

key to obtain third random sequence data

Acquire first intersection data of first random sequence data and 

the third random sequence data

Send the first intersection data to a third terminal device

Acquire seventh encrypted data sent by the second terminal 

device

Encrypt the seventh encrypted data by using the first public key 

to obtain fifth encrypted data

Send the fifth encrypted data to the third terminal device, and 

acquire second intersection data sent by the third terminal device
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Acquire first encrypted data sent by a first terminal device

Encrypt the first encrypted data by using a second public key to 

obtain second encrypted data

Send the second encrypted data and third encrypted data to the 

first terminal device

Acquire second intersection data sent by a third terminal device
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Generate a second public key by using elliptic curve parameter 

information

Acquire first encrypted data sent by a first terminal device

Encrypt the first encrypted data by using the second public key to 

obtain second encrypted data

Acquire first random sequence data corresponding to the second 

encrypted data

Acquire second random sequence data corresponding to third 

encrypted data

Send the first random sequence data and the second random 

sequence data to the first terminal device

Acquire second intersection data sent by a third terminal device
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Acquire first intersection data sent by a first terminal device

Acquire fifth encrypted data sent by the first terminal device

Determine second intersection data based on the fifth 

encrypted data and first intersection data, and send the second 

intersection data to the first terminal device and a second 

terminal device
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Generate a third public key by using elliptic curve parameter 

information

Acquire first intersection data sent by a first terminal device

Encrypt third data set in a third terminal device by using the 

third public key to obtain sixth encrypted data

Send the sixth encrypted data to a second terminal device

Acquire fifth encrypted data sent by the first terminal device

Determine second intersection data based on the fifth encrypted 

data and the first intersection data

Acquire an arrangement order of data in the third data set

Acquire plaintext data corresponding to the second intersection 

data from the third data set based on the arrangement order

Send the plaintext data corresponding to the second intersection 

data to the first terminal device and the second terminal device
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Data determination system
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Data determination apparatus

First data sending unit

First data acquisition unit

Intersection data acquisition 

unit

Second data acquisition unit

Second data sending unit
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Data determination apparatus

Third data acquisition unit
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Data determination apparatus
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