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for one or more determinations. These latent representations may be used to decrease processing 

loads and increase the scalability. 

[012] In some examples, methods and systems for providing recommendations based on user-

supplied criteria using machine learning models are described. For example, the system may 

receive a user preference for content recommendations from a user. The system may retrieve a 

user profile for the user. The system may compare the user preference to the user profile to 

determine a criterion for content recommendations for the user. The system may receive a content 

attribute for content provided by a content provider. The system may match the criterion to the 

content attribute. The system may, in response to matching the criterion to the content attribute, 

generate for display a recommendation to the user for the content. 

[012a] In one aspect, the present disclosure provides a system of providing recommendations 

based on user-supplied criteria using machine learning models, the system comprising: memory; 

and non-transitory computer-readable memory comprising instructions that cause a processor to 

perform operations comprising: receiving a user preference for content recommendations from a 

user; retrieving a user profile for the user; comparing the user preference to the user profile to 

determine a criterion for content recommendations for the user by generating a first feature input 

for a first machine learning model based on the user preference and the user profile and inputting 

the first feature input into the first machine learning model to receive the criterion, wherein the 

first machine learning model comprises a first content-based filtering component and a first 

collaborative filtering component; receiving a content attribute for content provided by a content 

provider; retrieving a content provider profile for the content provider; comparing the content 

attribute to the content provider profile to determine a normalized content attribute for content 

recommendations for the content provider by generating a second feature input for a second 

machine learning model based on the content attribute and the content provider profile and 

inputting the second feature input into the second machine learning model to receive the 

normalized content attribute, wherein the second machine learning model comprises a second 

content-based filtering component and a second collaborative filtering component; matching the 

criterion to the normalized content attribute; and in response to matching the criterion to the 

normalized content attribute, generating for display a recommendation to the user for the content. 
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[012b] In a second aspect, the present disclosure provides a method of providing recommendations 

based on user-supplied criteria, the method comprising: 

receiving, using control circuitry, a user preference for content recommendations from a user; 

retrieving, using the control circuitry, a user profile for the user; 

  comparing, using the control circuitry, the user preference to the user profile to determine 

a criterion for content recommendations for the user, wherein comparing the user preference to the 

user profile to determine the criterion for content recommendations for the user, further comprises: 

   generating a first feature input for a first machine learning model based on the user 

preference and the user profile; and  

  inputting the first feature input into the first machine learning model to receive the criterion, 

wherein the first machine learning model comprises a first content-based filtering component and 

a first collaborative filtering component; 

receiving, using the control circuitry, a content attribute for content provided by a content provider; 

  retrieving a content provider profile for the content provider; 

comparing the content attribute to the content provider profile to determine a normalized content 

attribute for content recommendations for the content provider by:  

  generating a second feature input for a second machine learning model based on the content 

attribute and the content provider profile; and  

  inputting the second feature input into the second machine learning model to receive the 

normalized content attribute, wherein the second machine learning model comprises a second 

content-based filtering component and a second collaborative filtering component; 

matching the criterion to the normalized content attribute; and 

in response to matching the criterion to the normalized content attribute, generating for display a 

recommendation to the user for the content.  

[012c] In a third aspect, the represent disclosure provides a non-transitory, computer-readable 

medium for providing recommendations based on user-supplied criteria comprising instructions 

embedded thereon that when executed by one or more processors causes operations comprising:  

receiving a user preference for content recommendations from a user; 

retrieving a user profile for the user; 
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comparing the user preference to the user profile to determine a criterion for content 

recommendations for the user, wherein comparing the user preference to the user profile to 

determine the criterion for content recommendations for the user, further comprises: 

   generating a first feature input for a first machine learning model based on the user 

preference and the user profile; and  

  inputting the first feature input into the first machine learning model to receive the criterion, 

wherein the first machine learning model comprises a first content-based filtering component and 

a first collaborative filtering component; 

receiving a content attribute for content provided by a content provider; 

retrieving a content provider profile for the content provider; 

comparing the content attribute to the content provider profile to determine a normalized content 

attribute for content recommendations for the content provider by generating a second feature input 

for a second machine learning model based on the content attribute and the content provider profile 

and inputting the second feature input into the second machine learning model to receive the 

normalized content attribute, wherein the second machine learning model comprises a second 

content-based filtering component and a second collaborative filtering component; 

matching the criterion to the normalized content attribute; and 

in response to matching the criterion to the normalized content attribute, generating for display a 

recommendation to the user for the content. 

[012d] In an example, the present disclosure provides a method of providing recommendations 

based on user-supplied criteria, the method comprising: receiving, using control circuitry, a user 

preference for content recommendations from a user; retrieving, using the control circuitry, a user 

profile for the user; comparing, using the control circuitry, the user preference to the user profile 

to determine a criterion for content recommendations for the user; receiving, using the control 

circuitry, a content attribute for content provided by a content provider; matching the criterion to 

the content attribute; and in response to matching the criterion to the content attribute, generating 

for display a recommendation to the user for the content. 

[012e] In an example, the represent disclosure provides a non-transitory, computer-readable 

medium for providing recommendations based on user-supplied criteria comprising instructions 

embedded thereon that when executed by one or more processors causes operations comprising: 

receiving a user preference for content recommendations from a user; retrieving a user profile for 
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the user; comparing the user preference to the user profile to determine a criterion for content 

recommendations for the user; receiving a content attribute for content provided by a content 

provider; matching the criterion to the content attribute; and in response to matching the criterion 

to the content attribute, generating for display a recommendation to the user for the content. 

[013] Various other aspects, features, and advantages of the disclosure will be apparent through 

the detailed description of the disclosure and the drawings attached hereto. It is also to be 

understood that both the foregoing general description and the following detailed description are 

examples and not restrictive of the scope of the disclosure. As used in the specification and in the 

claims, the singular forms of “a,” “an,” and “the” include plural referents unless the context clearly 

dictates otherwise. In addition, as used in the specification and the claims, the term “or” means 

“and/or” unless the context clearly dictates otherwise. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[014] FIG. 1 shows an illustrative example of user interface for generating a plurality of 

recommendations, in accordance with one or more embodiments.  

[015] FIG. 2 shows another illustrative example of user interface for generating a plurality of 

recommendations, in accordance with one or more embodiments.  

[016] FIG. 3 shows a machine learning model architecture for matching user-supplied criteria to 

content, in accordance with one or more embodiments. 

[017] FIG. 4 shows a system for matching user-supplied criteria to content, in accordance with 

one or more embodiments. 

[018] FIG. 5 shows a flowchart for matching user-supplied criteria, in accordance with one or 

more embodiments. 

[019] FIG. 6 shows a flowchart for selecting a machine learning model for matching user-

supplied criteria, in accordance with one or more embodiments. 
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the reverse recommendation system may select the machine learning model (e.g., from the 

plurality of machine learning models) may be based on one or more outputs from one or more 

machine learning models.  

[0104] At step 612, process 600 (e.g., using one or more components described in FIG. 4) 

determines a recommendation based on the output. For example, the system may determine a 

recommendation based on the output from the machine learning model. For example, in response 

to an output that indicates that a criterion matches a content attribute, the system may generate for 

display a recommendation to the user for the content. In another example, in response to an output 

that indicates that a user input (e.g., a user likes scary movies) matches a standardized user input 

(e.g., the user likes scary movies of a particular level of scariness), the system may generate for 

display a recommendation to the user based on the standardized user input.  

[0105] It is contemplated that the steps or descriptions of FIG. 6 may be used with any other 

embodiment of this disclosure. In addition, the steps and descriptions described in relation to FIG. 

6 may be done in alternative orders or in parallel to further the purposes of this disclosure. For 

example, each of these steps may be performed in any order or in parallel or substantially 

simultaneously to reduce lag or increase the speed of the system or method. Furthermore, it should 

be noted that any of the devices or equipment discussed in relation to FIGS. 1-4 could be used to 

perform one or more of the steps in FIG. 6. 

[0106] The above-described embodiments of the present disclosure are presented for purposes of 

illustration and not of limitation, and the present disclosure is limited only by the claims which 

follow. Furthermore, it should be noted that the features and limitations described in any one 

embodiment may be applied to any other embodiment herein, and flowcharts or examples relating 

to one embodiment may be combined with any other embodiment in a suitable manner, done in 

different orders, or done in parallel. In addition, the systems and methods described herein may be 

performed in real time. It should also be noted that the systems and/or methods described above 

may be applied to, or used in accordance with, other systems and/or methods. 

[0107] The present techniques will be better understood with reference to the following 

enumerated embodiments: 
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WHAT IS CLAIMED IS: 

1. A system of providing recommendations based on user-supplied criteria using machine 

learning models, the system comprising: 

 memory; and 

 non-transitory computer-readable memory comprising instructions that cause a processor 

to perform operations comprising: 

receiving a user preference for content recommendations from a user; 

retrieving a user profile for the user; 

  comparing the user preference to the user profile to determine a criterion for content 

recommendations for the user by generating a first feature input for a first machine learning model 

based on the user preference and the user profile and inputting the first feature input into the first 

machine learning model to receive the criterion, wherein the first machine learning model 

comprises a first content-based filtering component and a first collaborative filtering component; 

receiving a content attribute for content provided by a content provider; 

retrieving a content provider profile for the content provider; 

  comparing the content attribute to the content provider profile to determine a 

normalized content attribute for content recommendations for the content provider by generating 

a second feature input for a second machine learning model based on the content attribute and the 

content provider profile and inputting the second feature input into the second machine learning 

model to receive the normalized content attribute, wherein the second machine learning model 

comprises a second content-based filtering component and a second collaborative filtering 

component; 

matching the criterion to the normalized content attribute; and 

  in response to matching the criterion to the normalized content attribute, generating 

for display a recommendation to the user for the content. 

 

2. A method of providing recommendations based on user-supplied criteria, the method 

comprising: 

receiving, using control circuitry, a user preference for content recommendations from a 

user; 

retrieving, using the control circuitry, a user profile for the user; 
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  comparing, using the control circuitry, the user preference to the user profile to determine 

a criterion for content recommendations for the user, wherein comparing the user preference to the 

user profile to determine the criterion for content recommendations for the user, further comprises: 

   generating a first feature input for a first machine learning model based on the user 

preference and the user profile; and  

  inputting the first feature input into the first machine learning model to receive the 

criterion, wherein the first machine learning model comprises a first content-based filtering 

component and a first collaborative filtering component; 

receiving, using the control circuitry, a content attribute for content provided by a content 

provider; 

  retrieving a content provider profile for the content provider; 

comparing the content attribute to the content provider profile to determine a normalized 

content attribute for content recommendations for the content provider by:  

  generating a second feature input for a second machine learning model based on 

the content attribute and the content provider profile; and  

  inputting the second feature input into the second machine learning model to 

receive the normalized content attribute, wherein the second machine learning model comprises a 

second content-based filtering component and a second collaborative filtering component; 

matching the criterion to the normalized content attribute; and 

in response to matching the criterion to the normalized content attribute, generating for 

display a recommendation to the user for the content. 

 

3. The method of claim 2, further comprising: 

receiving, using the control circuitry, a content description of the content from the content 

provider; 

retrieving, using the control circuitry, a provider profile for the content provider; and 

comparing, using the control circuitry, the content description to the provider profile to 

determine the content attribute for the content. 

 

4. The method of claim 3, wherein the provider profile is based on reviews from third parties 

or data derived by analysis of third-party reviews in conjunction with other information. 
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5. The method of claim 2, wherein the criterion includes a list of approved providers, and the 

content attribute identifies the content provider, and wherein matching the criterion to the content 

attribute comprises determining that the content provider is on the list of approved providers. 

 

6. The method of claim 2, wherein the criterion is included in a first category, and wherein 

criteria in the first category are determined for a plurality of users. 

 

7. The method of claim 6, wherein matching the criterion comprises minimizing a sum of a 

value of the criterion in the first category for the plurality of users. 

 

8. The method of claim 6, further comprising training a recurrent neural network, CNN, 

and/or transformer, or other suitable learning and/or optimization algorithm to minimize a sum of 

a value of the criterion in the first category for the plurality of users. 

 

9. The method of claim 2, further comprising training a machine learning model to determine 

the criterion based on the user preference and user profile. 

 

10. The method of claim 2, wherein the user profile is based on previous actions of the user. 

 

11. A non-transitory, computer-readable medium for providing recommendations based on 

user-supplied criteria comprising instructions embedded thereon that when executed by one or 

more processors causes operations comprising:  

receiving a user preference for content recommendations from a user; 

retrieving a user profile for the user; 

comparing the user preference to the user profile to determine a criterion for content 

recommendations for the user, wherein comparing the user preference to the user profile to 

determine the criterion for content recommendations for the user, further comprises: 

   generating a first feature input for a first machine learning model based on the user 

preference and the user profile; and  

  inputting the first feature input into the first machine learning model to receive the 
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criterion, wherein the first machine learning model comprises a first content-based filtering 

component and a first collaborative filtering component; 

receiving a content attribute for content provided by a content provider; 

retrieving a content provider profile for the content provider; 

comparing the content attribute to the content provider profile to determine a normalized 

content attribute for content recommendations for the content provider by generating a second 

feature input for a second machine learning model based on the content attribute and the content 

provider profile and inputting the second feature input into the second machine learning model to 

receive the normalized content attribute, wherein the second machine learning model comprises a 

second content-based filtering component and a second collaborative filtering component; 

matching the criterion to the normalized content attribute; and 

in response to matching the criterion to the normalized content attribute, generating for 

display a recommendation to the user for the content. 

 

12. The non-transitory, computer-readable medium of claim 11, wherein the operations further 

comprise: 

receiving a content description of the content from the content provider; 

retrieving a provider profile for the content provider; and 

comparing the content description to the provider profile to determine the content attribute 

for the content. 

 

13.  The non-transitory, computer-readable medium of claim 12, wherein the provider profile 

is based on reviews from third parties or data derived by analysis of third-party reviews in 

conjunction with other information. 

 

14. The non-transitory, computer-readable medium of claim 11, wherein the criterion includes 

a list of approved providers, and the content attribute identifies the content provider, and wherein 

matching the criterion to the content attribute comprises determining that the content provider is 

on the list of approved providers. 

 

15. The non-transitory, computer-readable medium of claim 11, wherein the criterion is 
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included in a first category, and wherein criteria in the first category are determined for a plurality 

of users. 

 

16. The non-transitory, computer-readable medium of claim 15, wherein matching the criterion 

comprises minimizing a sum of a value of the criterion in the first category for the plurality of 

users. 

 

17. The non-transitory, computer-readable medium of claim 15, wherein the operations further 

comprise: training a recurrent neural network or other suitable learning and/or optimization 

algorithm to minimize a sum of a value of the criterion in the first category for the plurality of 

users. 

 

18. The non-transitory, computer-readable medium of claim 11, wherein the operations further 

comprise: training a machine learning model to determine the criterion based on the user 

preference and user profile. 

 




