
1/13 

Output layer 

feature

Intermediate layer 

feature

Intermediate layer 

feature

Input layer feature

FIG. 1 

FIG. 2 



2/13 

Input a process parameter set (including a plurality of process parameters) 

required by the process into the constructed deep neural network model, and 

obtain a process result evaluation index corresponding to the process 

parameter set 

Determine whether the difference degree between the process result 

evaluation indices and the corresponding set process requirement meet a set 

requirement

S101

S102

Use the input process parameter 

set above as the process recipe of 

the actual process

According to the set process requirement, along the direction from the 

above output layer to the input layer, optimize the feature values in the 

intermediate layers and the numerical values of the process parameters in 

the input layer layer by layer based on the gradient algorithm and self-

consistent iterative method until obtaining a process parameter set in the 

input layer that can make all the process result evaluation indices output by 

the above deep neural network model meet the corresponding set process 

requirement

S103 S104

FIG. 3A 

Determine a number of layers and a structure of the deep neural network 

model according to a number of process parameters included in the process 

parameter set and a number of the processing result evaluation indices 

corresponding to the processing parameter set

Determine the activation function of running the deep neural network model 

according to the number of layers of the deep neural network model

S201

S202

S203

S204

Use a process database as training data to train the deep neural network 

model using a deep learning method

Determine a weight item and a bias item of each deep neural network layer 

of the deep neural network model according to the training results of the 

activation function to finally complete the construction of the deep neural 

network model
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Determine a process result evaluation index in the output layer having the 

largest difference degree with the corresponding set process requirement

Determine a process parameter having a largest value in a weight item 

related to the process result evaluation index having the largest difference 

degree from the intermediate layer neighboring to the output layer

S301

S302

S303

S304

Keep the value of the weight term and the value of the bias term of the 

process parameter having the largest value in the weight item unchanged, 

and the feature value of the process parameter having the largest value in 

the weight item is adjusted using the gradient algorithm until the difference 

degree between the process result evaluation index having the largest 

difference degree in the output layer and the set process requirement meet 

the set requirement

If another process result evaluation index that has a difference degree with 

the set process requirement not meeting the set requirement exists in the 

other process result evaluation indices, repeat step S301 to step S303 until 

all the process evaluation indices in the output layer meet the set process 

requirement, and a feature value of each process parameter in the 

intermediate layer is determined. 

Based on the feature value of each process parameter in the intermediate 

layer obtained in step S304, along the output layer to the input layer, 

continue to optimize the feature value of each process parameter in the outer 

intermediate layers and the values of the process parameters in the input 

layer layer by layer using the gradient algorithm and the self-consistent 

iterative method, until the process parameter set in the input layer is 

obtained to make all process result evaluation indices output by the deep 

neural network model meet the set process requirement

S305

S306
Keep the process parameter corresponding to the weight item with the 

largest value adjusted and optimized in step S303 unchanged, a process 

parameter having a second largest value in the weight item related to the 

adjusted process result evaluation index corresponding to step S303 is 

determined in the intermediate layer neighboring to the output layer

Keep the value of the weight item of the process parameter with the second 

largest value in the weight item unchanged, and optimize and adjust the 

feature value of the process parameter with the second largest numerical 

value in the weight item the gradient algorithm until the difference degree 

between the process result evaluation index adjusted corresponding to step 

S303 in the output layer and the corresponding set process requirement 

meets the set requirement

S307

If a process result evaluation index having the difference degree with the set 

process requirement not meeting the set requirement still exists in the output 

layer after optimizing and adjusting all the process parameters related to the 

process result evaluation index, select process parameters that cause the sum 

of squares of the different degrees between the process result evaluation 

indices and the set process requirement to be minimum to form a new 

process parameter set, and using the new process parameter set as the 

process recipe for performing the actual process

S308

Determine whether the difference degree between the process result index 

adjusted in S303 and the set process requirement

NoYes
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Start

Determine a number of neural network layers 
according to the number of the process parameters 

and the process evaluation index

Provide the activation function

Training the model function according to 
the process database (the existing 

technology 2)

Determine a weight item and a bias item 
of each deep neural network layer

Input process requirement

Randomly provide a process parameter set

Predict whether the current parameter 
meets the requirement according to the 

model

Execute the process according to the 
process parameter

Test the process result

Whether the current process satisfy the 
predetermined process requiremnt

End

Use the gradient algorithm to adjust the feature 
value of a process parameter with a second largest 

value in weight item to obtain a new process 
parameter set

Whether all process parameters are 
traversed?

Whether the current process parameter 
is traversed?

Use the gradient algorithm to adjust the process 
parameter to obtain a new process parameter set

Find the process parameter with the largest value in 
weight item

Calculate which process requirement has the largest 
difference degree

Select the process parameters causing the sum of 
squares of different degrees between the process 

result evaluation indices and the process requirement 
to obtain the new process parameter set

Perform the process according to the new process 
parameter set

Test the process  result

Process engineer fine adjusts the process parameter

Y

N

Y
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