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CLAIMS 

1. An image processing method, comprising: 

inputting a to-be-processed image into a neural network; and 

forming discrete feature data of the to-be-processed image via the neural network, 

wherein the neural network is trained based on guidance information, and during the 

training process, the neural network is taken as a student neural network; and the guidance 

information comprises: a difference between discrete feature data formed by a teacher neural 

network for an image sample and discrete feature data formed by the student neural network for 

the image sample. 

 

2. The method according to claim 1, wherein the neural network comprises: a neural 

network whose size is no more than 2 MB. 

 

3. The method according to either one of claims 1 and 2, wherein the forming discrete feature 

data of the to-be-processed image via the neural network comprises: 

forming floating-point feature data of the to-be-processed image via the neural network, 

and quantizing the floating-point feature data into the discrete feature data of the to-be-processed 

image. 

 

4. The method according to claim 3, wherein the forming floating-point feature data of the 

to-be-processed image via the neural network comprises: 

extracting floating-point feature data from the to-be-processed image via the neural 

network, and converting the extracted floating-point feature data into floating-point feature data 

satisfying a predetermined requirement to form the floating-point feature data of the 

to-be-processed image. 

 

5. The method according to claim 4, wherein the converting the extracted floating-point feature 

data into floating-point feature data satisfying a predetermined requirement comprises at least 

one of: 

converting the floating-point feature data into floating-point feature data with a 
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predetermined number of channels; or 

converting the floating-point feature data into floating-point feature data with a 

predetermined size. 

 

6. The method according to any one of claims 1 to 5, further comprising: 

performing corresponding vision task processing on the to-be-processed image 

via the neural network according to the discrete feature data of the to-be-processed 

image. 

 

7. The method according to claim 6, wherein the guidance information further comprises: a 

difference between a vision task processing result output by the student neural network for the 

image sample and tagging information of the image sample. 

 

8. The method according to claim 6, wherein the performing corresponding vision task 

processing on the to-be-processed image via the neural network according to the discrete feature 

data of the to-be-processed image comprises: 

performing classification processing on the to-be-processed image via the neural 

network according to the discrete feature data of the to-be-processed image; or 

performing object detection processing on the to-be-processed image according to 

the discrete feature data of the to-be-processed image. 

 

9. The method according to claim 8, wherein the guidance information further comprises: 

a difference between a classification processing result output by the student neural 

network for the image sample and classification tagging information of the image sample; 

or 

a difference between an object detection processing result output by the student 

neural network for the image sample and detection box tagging information of the image 

sample. 

 

10. The method according to any one of claims 1 to 9, wherein a process of training the neural 

network comprises: 
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inputting an image sample into a student neural network and a teacher neural network, 

respectively; 

forming discrete feature data of the image sample via the student neural network and the 

teacher neural network, respectively; and 

performing supervised learning on the student neural network according to guidance 

information, 

wherein the guidance information comprises: a difference between discrete feature data 

formed by the teacher neural network for the image sample and discrete feature data formed by 

the student neural network for the image sample. 

 

11. The method according to claim 10, wherein the process of training the neural network further 

comprises: 

performing vision task processing on the image sample via the student neural network 

according to the discrete feature data of the image sample; 

the performing supervised learning on the student neural network according to guidance 

information comprises: 

performing supervised learning on the student neural network by using, as guidance 

information, the difference between the discrete feature data formed by the teacher neural 

network for the image sample and the discrete feature data formed by the student neural network 

for the image sample and a difference between a vision task processing result output by the 

student neural network and tagging information of the image sample. 

 

12. The method according to any one of claims 1 to 11, wherein the teacher neural network 

comprises: 

a successfully trained floating-point teacher neural network configured to form 

floating-point feature data for an input image, and perform vision task processing on the input 

image according to the floating-point feature data; and 

a quantization auxiliary unit configured to convert the floating-point feature data formed 

by the floating-point teacher neural network into discrete feature data, and provide the discrete 

feature data to the floating-point teacher neural network, so that the floating-point teacher neural 

network performs vision task processing on the input image according to the discrete feature 
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data. 

 

13. The method according to claim 12, wherein a process of training the teacher neural network 

comprises: 

inputting an image sample into a successfully trained floating-point teacher neural 

network; 

extracting floating-point feature data of the image sample via the successfully 

trained floating-point teacher neural network, converting the floating-point feature data 

into discrete feature data via the quantization auxiliary unit, and performing vision task 

processing on the image sample via the successfully trained floating-point teacher neural 

network according to the discrete feature data; and 

performing network parameter adjustment on the successfully trained 

floating-point teacher neural network by using a difference between the vision task 

processing result and tagging information of the image sample as guidance information. 

 

14. The method according to either one of claims 12 and 13, wherein a process of training the 

floating-point teacher neural network comprises: 

inputting an image sample into a to-be-trained floating-point teacher neural 

network; 

extracting floating-point feature data of the image sample via the to-be-trained 

floating-point teacher neural network, and performing vision task processing on the 

image sample according to the floating-point feature data; and 

performing supervised learning on the to-be-trained floating-point teacher neural 

network by using a difference between the vision task processing result and tagging 

information of the image sample as guidance information. 

 

15. A neural network training method, wherein a to-be-trained neural network is used as a 

student neural network in a training process, and the training method comprises: 

inputting an image sample into a student neural network and a teacher neural 

network, respectively; 

forming discrete feature data of the image sample via the student neural network 
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and the teacher neural network, respectively; and 

performing supervised learning on the student neural network according to guidance 

information, 

wherein the guidance information comprises: a difference between discrete feature data 

formed by the teacher neural network for the image sample and discrete feature data formed by 

the student neural network for the image sample. 

 

16. The method according to claim 15, wherein the training process of using the neural network 

as a student neural network further comprises: 

performing vision task processing on the image sample via the student neural network 

according to the discrete feature data of the image sample; 

the performing supervised learning on the student neural network according to guidance 

information comprises: 

performing supervised learning on the student neural network by using, as guidance 

information, the difference between the discrete feature data formed by the teacher neural 

network for the image sample and the discrete feature data formed by the student neural network 

for the image sample and a difference between a vision task processing result output by the 

student neural network and tagging information of the image sample. 

 

17. The method according to either one of claims 15 and 16, wherein the teacher neural network 

comprises: 

a successfully trained floating-point teacher neural network configured to form 

floating-point feature data for an input image, and perform vision task processing on the input 

image according to the floating-point feature data; and 

a quantization auxiliary unit configured to convert the floating-point feature data formed 

by the floating-point teacher neural network into discrete feature data, and provide the discrete 

feature data to the floating-point teacher neural network, so that the floating-point teacher neural 

network performs vision task processing on the input image according to the discrete feature 

data. 

 

18. The method according to claim 17, wherein a process of training the teacher neural network 
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comprises: 

inputting an image sample into a successfully trained floating-point teacher neural 

network; 

extracting floating-point feature data of the image sample via the successfully 

trained floating-point teacher neural network, converting the floating-point feature data 

into discrete feature data via the quantization auxiliary unit, and performing vision task 

processing on the image sample via the successfully trained floating-point teacher neural 

network according to the discrete feature data; and 

performing network parameter adjustment on the successfully trained 

floating-point teacher neural network by using a difference between the vision task 

processing result and tagging information of the image sample as guidance information. 

 

19. The method according to either one of claims 17 and 18, wherein a process of training the 

floating-point teacher neural network comprises: 

inputting an image sample into a to-be-trained floating-point teacher neural 

network; 

extracting floating-point feature data of the image sample via the to-be-trained 

floating-point teacher neural network, and performing vision task processing on the 

image sample according to the floating-point feature data; and 

performing supervised learning on the to-be-trained floating-point teacher neural 

network by using a difference between the vision task processing result and tagging 

information of the image sample as guidance information. 

 

20. An image processing apparatus, comprising: 

an image input module configured to input a to-be-processed image into a neural 

network; and 

the neural network configured to form discrete feature data of the to-be-processed 

image, 

wherein the neural network is trained based on guidance information, and during 

the training process, the neural network is taken as a student neural network; and the 

guidance information comprises: a difference between discrete feature data formed by a 
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teacher neural network for an image sample and discrete feature data formed by the student 

neural network for the image sample. 

 

21. The apparatus according to claim 20, wherein the neural network comprises: a neural 

network whose size is no more than 2 MB. 

 

22. The apparatus according to either one of claims 20 and 21, wherein the neural network is 

further configured to: 

form floating-point feature data of the to-be-processed image, and quantize the 

floating-point feature data into the discrete feature data of the to-be-processed image. 

 

23. The apparatus according to claim 22, wherein the neural network is configured to extract 

floating-point feature data from the to-be-processed image, and convert the extracted 

floating-point feature data into floating-point feature data satisfying a predetermined requirement 

to form the floating-point feature data of the to-be-processed image. 

 

24. The apparatus according to claim 23, wherein 

the neural network is configured to perform at least one of: converting the floating-point 

feature data into floating-point feature data with a predetermined number of channels; or 

converting the floating-point feature data into floating-point feature data with a 

predetermined size. 

 

25. The apparatus according to any one of claims 20 to 24, wherein the neural network is further 

configured to: perform corresponding vision task processing on the to-be-processed image 

according to the discrete feature data of the to-be-processed image. 

 

26. The apparatus according to claim 25, wherein the guidance information further comprises: a 

difference between a vision task processing result output by the student neural network for the 

image sample and tagging information of the image sample. 

 

27. The apparatus according to claim 25, wherein 
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the neural network is configured to perform classification processing on the 

to-be-processed image according to the discrete feature data of the to-be-processed image; 

or 

the neural network is configured to perform object detection processing on the 

to-be-processed image according to the discrete feature data of the to-be-processed 

image. 

 

28. The apparatus according to claim 27, wherein the guidance information further comprises: 

a difference between a classification processing result output by the student neural 

network for the image sample and classification tagging information of the image sample; 

or 

a difference between an object detection processing result output by the student 

neural network for the image sample and detection box tagging information of the image 

sample. 

 

29. The apparatus according to any one of claims 20 to 28, wherein the apparatus further 

comprises: 

an image sample input module configured to input an image sample into a student 

neural network and a teacher neural network, respectively, to form discrete feature data of 

the image sample via the student neural network and the teacher neural network 

respectively; and 

a supervision module configured to perform supervised learning on the student 

neural network according to guidance information, 

wherein the guidance information comprises: a difference between discrete 

feature data formed by the teacher neural network for the image sample and discrete 

feature data formed by the student neural network for the image sample. 

 

30. The apparatus according to claim 29, wherein in the case that the student neural network is 

configured to perform vision task processing on the image sample according to the discrete 

feature data of the image sample, 

the supervision module is further configured to: 
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perform supervised learning on the student neural network by using, as guidance 

information, the difference between the discrete feature data formed by the teacher neural 

network for the image sample and the discrete feature data formed by the student neural network 

for the image sample and a difference between a vision task processing result output by the 

student neural network and tagging information of the image sample. 

 

31. The apparatus according to any one of claims 20 to 30, wherein the teacher neural network 

comprises: 

a successfully trained floating-point teacher neural network configured to form 

floating-point feature data for an input image, and perform vision task processing on the input 

image according to the floating-point feature data; and 

a quantization auxiliary unit configured to convert the floating-point feature data formed 

by the floating-point teacher neural network into discrete feature data, and provide the discrete 

feature data to the floating-point teacher neural network, so that the floating-point teacher neural 

network performs vision task processing on the input image according to the discrete feature 

data. 

 

32. The apparatus according to claim 31, wherein the apparatus further comprises: a teacher 

training module configured to train the teacher neural network, the teacher training module 

comprising: 

a first unit configured to input an image sample into a successfully trained floating-point 

teacher neural network to extract floating-point feature data of the image sample via the 

successfully trained floating-point teacher neural network, and convert the floating-point feature 

data into discrete feature data via the quantization auxiliary unit, and perform vision task 

processing on the image sample via the successfully trained floating-point teacher neural 

network according to the discrete feature data; and 

a first supervision unit configured to perform network parameter adjustment on the 

successfully trained floating-point teacher neural network by using a difference between the 

vision task processing result and tagging information of the image sample as guidance 

information. 
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33. The apparatus according to claim 32, wherein the teacher training module further comprises: 

a second unit configured to input an image sample into a to-be-trained 

floating-point teacher neural network to extract floating-point feature data of the image 

sample via the to-be-trained floating-point teacher neural network, and perform vision 

task processing on the image sample according to the floating-point feature data; and 

a second supervision unit configured to perform supervised learning on the 

to-be-trained floating-point teacher neural network by using a difference between the 

vision task processing result and tagging information of the image sample as guidance 

information. 

 

34. A neural network training apparatus, wherein a to-be-trained neural network is used as a 

student neural network, and the apparatus comprises: 

an image sample input module configured to input an image sample into a student 

neural network and a teacher neural network respectively, to form discrete feature data of 

the image sample via the student neural network and the teacher neural network 

respectively; and 

a supervision module configured to perform supervised learning on the student 

neural network according to guidance information, 

wherein the guidance information comprises: a difference between discrete 

feature data formed by the teacher neural network for the image sample and discrete 

feature data formed by the student neural network for the image sample. 

 

35. The apparatus according to claim 34, wherein in the case that the student neural network is 

configured to perform vision task processing on the image sample according to the discrete 

feature data of the image sample, 

the supervision module is further configured to: 

perform supervised learning on the student neural network by using, as guidance 

information, the difference between the discrete feature data formed by the teacher neural 

network for the image sample and the discrete feature data formed by the student neural 

network for the image sample and a difference between a vision task processing result 

output by the student neural network and tagging information of the image sample. 
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36. The apparatus according to either one of claims 34 and 35, wherein the teacher neural 

network comprises: 

a successfully trained floating-point teacher neural network configured to form 

floating-point feature data for an input image, and perform vision task processing on the input 

image according to the floating-point feature data; and 

a quantization auxiliary unit configured to convert the floating-point feature data formed 

by the floating-point teacher neural network into discrete feature data, and provide the discrete 

feature data to the floating-point teacher neural network, so that the floating-point teacher neural 

network performs vision task processing on the input image according to the discrete feature 

data. 

 

37. The apparatus according to claim 36, wherein the apparatus further comprises: a teacher 

training module configured to train the teacher neural network; and the teacher training module 

comprises: 

a first unit configured to input an image sample into a successfully trained floating-point 

teacher neural network to extract floating-point feature data of the image sample via the 

successfully trained floating-point teacher neural network, and convert the floating-point feature 

data into discrete feature data via a quantization auxiliary unit, and perform vision task 

processing on the image sample via the successfully trained floating-point teacher neural 

network according to the discrete feature data; and 

a first supervision unit configured to perform network parameter adjustment on the 

successfully trained floating-point teacher neural network by using a difference between the 

vision task processing result and tagging information of the image sample as guidance 

information. 

 

38. The apparatus according to claim 37, wherein the teacher training module further comprises: 

a second unit configured to input an image sample into a to-be-trained floating-point 

teacher neural network to extract floating-point feature data of the image sample via the 

to-be-trained floating-point teacher neural network, and perform vision task processing on the 

image sample according to the floating-point feature data; and 

a second supervision unit configured to perform supervised learning on the to-be-trained 



53 

floating-point teacher neural network by using a difference between the vision task 

processing result and tagging information of the image sample as guidance information. 

 

39. An electronic device, comprising: 

a memory configured to store a computer program; and 

a processor configured to execute the computer program stored in the 

memory, wherein when the computer program is executed, the method according to any 

one of claims 1 to 19 is implemented. 

 

40. A computer-readable storage medium having a computer program stored 

thereon, wherein when the computer program is executed by a processor, the method according 

to any one of claims 1 to 19 is implemented. 

 

41. A computer program, comprising computer instructions, wherein when the computer 

instructions are run by a processor of a device, the method according to any one of claims 1 to 19 

is implemented.                 


