
1 

 

A SYSTEM AND A PROCESSING METHOD FOR CUSTOMIZING AUDIO 

EXPERIENCE 

 

Field Of Invention 

The present disclosure generally relates to a system and a processing method for 5 

customizing audio experience.     

 

Background 

In general, it is desirable to provide an audio experience suited for individuals.  

However, it is acknowledged that there may be difficulties in achieving this.     10 

 

Fundamentally, a person’s head is unique.  Therefore, the manner audio signals can 

be perceived by an individual will vary.  This can be commonly characterized, under 

anechoic conditions, based on head related impulse response (HRIR)/ head related 

transfer function (HRTF).   15 

 

Moreover, the need to consider how audio signals travel in a given environment (e.g., 

a room) and reach a person can further complicate matters.  Travel of audio signals 

in a room can be commonly characterized based on binaural room impulse response 

(BRIR)/binaural room transfer function (BRTF).   20 

 

Current solutions to customize audio experience for an individual involve, in one 

example, the approach of matching the subject individual’s image (e.g., photograph 

of the individual) with a BRIR/BRTF database or a HRIR/HRTF database to obtain a 

BRIR/BRTF/HRIR/HRTF which best matches the subject individual (i.e., typically 25 

based on similarity between the subject individual’s image and a corresponding 

image associated with the BRIR/BRTF/HRIR/HRTF).  

 

The present disclosure contemplates that the abovementioned approach is not ideal.   

 30 

Therefore, the present disclosure contemplates that there is therefore a need for a 

solution which improves, at least in part, current solutions for customizing audio 
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experience/ a solution which provides a different/improved approach for customizing 

audio experience.   

        

Summary of the Invention 

In accordance with an aspect of the disclosure, there is provided a processing 5 

method.    

 

The processing method can include processing at least one captured image of a 

subject to generate at least one input signal.  The capture image can be processed 

at a processing apparatus to generate the input signal(s).     10 

 

The processing method can further include processing the generated input signal(s) 

based on at least one database signal to generate a plurality of intermediate 

processor datasets.  The database signal(s) can be communicated from at least one 

database to the processing apparatus.   15 

 

The processing method can yet further include combining the plurality of 

intermediate processor datasets to produce at least one output signal.    

 

The output signal(s) can correspond to an audio response characteristic unique to 20 

the subject.  Preferably, the output signal(s) can be applied to input audio signals to 

generate output audio signals audibly perceivable by the subject so as to provide the 

subject with customized audio experience.       

 

In accordance with another aspect of the disclosure, there is provided a processing 25 

apparatus.   

 

The processing apparatus can be configured to be communicable with at least one 

database containing at least one dataset corresponding to an audio response 

characteristic based on biometric data from at least one person.  At least one dataset 30 

from the database can be communicated as corresponding at least one database 

signal to the processing apparatus.     
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Additionally, the processing apparatus can be operated in at least one processing 

mode of a plurality of processing modes.  Each processing mode can correspond to 

a recognizer type.    

 

Moreover, the processing apparatus can be configured to receive an image of a 5 

subject and generate at least one input signal based on the received image.  The 

processing apparatus can be further configured to process the input signal based on 

the database signal to generate at least one output signal.  The processing 

apparatus can yet be further configured to process the input signal based on the 

database signal to generate a plurality of intermediate processor datasets.  The 10 

intermediate processor datasets can be combined to generate the output signal(s).    

 

The output signal(s) can correspond to an audio response characteristic unique to 

the subject and can be applied to input audio signals to generate output audio 

signals audibly perceivable by the subject so as to provide the subject with 15 

customized audio experience. 

     

Brief Description of the Drawings 

Embodiments of the disclosure are described hereinafter with reference to the 

following drawings, in which: 20 

 

Fig. 1 shows a system operable for customizing audio experience and which 

includes a processing apparatus, according to an embodiment of the disclosure; 

 

Fig. 2 shows the processing apparatus of Fig. 1 in further detail, according to an 25 

embodiment of the disclosure; 

 

Fig. 3 shows an exemplary context in relation to the processing apparatus of Fig. 2 

being configured to generate at least one output signal, according to an embodiment 

of the disclosure; and 30 

 

Fig. 4 shows a processing method in association with the system of Fig. 1, according 

to an embodiment of the disclosure.     
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Detailed Description 

The present disclosure relates to a system (and a processing method in association 

with the system) for customizing audio experience.  Customization of audio 

experience can be based on derivation of at least one customized audio response 5 

characteristic which can be applied to an audio device used by a person.  At the 

audio device, input audio signals can be processed based on the customized audio 

response characteristic to produce output audio signals which can be audibly 

perceived by the person.  In this regard, the system, and processing method in 

association therewith, can be operated to customize audio experience for a person 10 

by manner of deriving/generating at least one customized audio response 

characteristic which can be unique to the person.    

 

Audio response characteristic can be associated with audio related transfer function.  

Audio related transfer function can relate to, for example, head related impulse 15 

response (HRIR) and/or binaural room impulse response (BRIR).  In a specific 

example, audio related transfer function can be based on head related transfer 

function (HRTF) and/or binaural room transfer function (BRTF) which can be derived 

based on suitable transformation  (e.g., Fourier transformation) of respective HRIR 

and/or BRIR.        20 

 

These will be discussed in further detail with reference to Fig. 1 to Fig. 4 hereinafter.   

 

Referring to Fig. 1, a system 100 is shown, according to an embodiment of the 

disclosure.  Specifically, the system 100 can be operable for customizing audio 25 

experience.  More specifically, the system 100 can be operable for customizing 

audio experience for a person 100a.     

 

The system 100 can include a processing apparatus 102, one or more database(s) 

104 and a communication network 106.  The system 100 can further include an 30 

audio device 108.  The audio device 108 can be used by the person 100a to 

experience audio signals.   
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The processing apparatus 102 can, for example, correspond to a computer (e.g., a 

desktop computer, a Smartphone, an electronic tablet, a laptop computer, a media 

player or a combination of two or more of the aforementioned examples).   

 

The one or more databases 104 can, for example, correspond to one or more HRIR 5 

based databases and/or one or more BRIR based databases (or, alternatively, 

corresponding one or more HRTF and/or BRTF based databases).  In one example, 

the database(s) 104 can correspond to HRIR/HRTF database(s) containing 

HRIRs/HRTFs measured, extracted and/or parameterized in respect with individual 

subjects and/or different artificial head-and-torso simulators.  In another example, the 10 

database(s) 104 can correspond to BRIR/BRTF database(s) containing 

BRIRs/BRTFs measured, extracted and/or parameterized in different types of rooms 

with various parameters such as source/receiver distances and/or azimuth angles 

considered.     In yet another example, the subject individual’s image can be 

matched with a database which may be storing the features or parameters of 15 

BRIRs/BRTFs/HRIRs/HRTFs (i.e., instead of the actual 

BRIRs/BRTFs/HRIRs/HRTFs).    

 

The communication network 106 can, for example, correspond to an internet network 

or an intranet network.  20 

 

The audio device 108 can, for example, correspond to a headset which can be worn 

by a person 100a for audio experience of audio signals.  In one embodiment, the 

audio device 108 can include an audio source (not shown), an audio processor (not 

shown) and a pair of speaker drivers (not shown).  The audio source can be coupled 25 

to the audio processor.  The audio processor can be coupled to the pair of speaker 

drivers.            

 

The processing apparatus 102 can be coupled to the database(s) 104.  Moreover, 

the processing apparatus 102 can be coupled to the audio device 108.  The 30 

processing apparatus 102 can be coupled to the database(s) 104 and the audio 

device 108 by manner of one or both of wired coupling and wireless coupling.  In this 

regard, the processing apparatus 102 and the database(s) 104 can be configured to 
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signal communicate with each other.  Furthermore, the processing apparatus 102 

and the audio device 108 can be configured to communicate with each other.     

 

Moreover, the processing apparatus 102 can be one or both of directly coupled and 

indirectly coupled to the database(s) 104.      5 

 

In one embodiment, one or more databases 104 can, for example, be carried by one 

or more host devices (e.g., one or more servers).  The one or more databases 104 

(i.e., carried by one or more host devices) can be coupled to communication network 

106.  Moreover, the processing apparatus 102 can be coupled to the communication 10 

network 106.  In this regard, the processing apparatus 102 and the database(s) 104 

can be considered to be indirectly coupled in that the processing apparatus 102 is 

coupled to the database(s) 104 via the communication network 106.      

 

In another embodiment, one or more databases 104 can be carried by the 15 

processing apparatus 102.  In this regard, the processing apparatus 102 and the 

database(s) 104 can be considered to be directly coupled.         

 

In yet another embodiment, one or more databases 104 can be carried by one or 

more host device (e.g., one or more servers) and one or more databases 104 can be 20 

carried by the processing apparatus 102.  The one or more databases 104 (carried 

by one or more host devices and/or the processing apparatus 102) can be coupled 

to the communication network 106.  In this regard, one or more database(s) 104 can 

be directly coupled to the processing apparatus 102 whereas one or more other 

database(s) 104 can be indirectly coupled (i.e., via the communication network 106) 25 

to the processing apparatus 102.      

            

In general, the processing apparatus 102 can be configured to capture one or more 

images of a person 100a and/or receive one or more captured images of a person 

100a, and process the captured image(s) to generate at least one input signal.  The 30 

processing apparatus 102 can be further configured to process the input signal(s) to 

generate at least one output signal.   
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The database(s) 104 can be associated with at least one database signal.  A 

database signal can correspond to a dataset contained in the database(s) 104.  A 

dataset can, in one example, correspond to the aforementioned HRIR/HRTF.  In 

another example, a dataset can correspond to the aforementioned BRIR/BRTF.     

 5 

In one embodiment, the processing apparatus 102 can be configured to process the 

input signal(s) based on database signal(s) communicable from the database(s) 104 

to generate/produce output signal(s).   

 

Generated output signal(s) can be communicated from the processing apparatus 10 

102 for further processing.  Specifically, output signal(s) can be communicated from 

the processing apparatus 102 to the audio device 108 for further processing.  More 

specifically, one or more input audio signals at the audio device 108 can be 

processed based on the received output signal(s) to produce/generate one or more 

output audio signals.   15 

 

Yet more specifically, at the audio device 108, input audio signals can be generated 

and communicated from the audio source to the audio processor.  The audio 

processor can be configured based on the output signal(s) communicated from the 

processing apparatus 102.  Specifically, the audio processor can be configured to 20 

process the input audio signals based on the output signal(s) to generate/produce 

output audio signals.  Generated output audio signals can be communicated from 

the audio processor to the speaker drivers.          

 

The output audio signal(s) can be output from the audio device 108 via the speaker 25 

drivers and can be audibly perceived by a person 100a wearing the audio device 108.        

 

In one embodiment, a captured image of a person 100a can be processed to 

extract/determine input data associated with the person 100a.  Input data associated 

with a person 100a can, for example, correspond to biometric data (one or more 30 

pinna features, distance associated with separation of the eyes etc.) associated with 

the person 100a.  In this regard, the input signal(s) can correspond to biometric data 

associated with a person 100a and the output signal(s) can correspond to output 



8 

 

data corresponding to audio response characteristic(s) (e.g., audio related transfer 

function) which can be unique to the person 100a.  Therefore, the output signal(s) 

can be considered to be generated for facilitating the customization of audio 

perception experienced (i.e., audio experience) by the person 100a.    

 5 

Generally, the present disclosure contemplates that audio experience can be 

customized for a person 100a by manner of deriving/generating at least one 

customized audio response characteristic (i.e., the output signal(s)) for a person 

100a.  By processing input audio signals based on the customized audio response 

characteristic(s) to generate output audio signals for audible perception by the 10 

person 100a, audio experience can be customized for the person 100a. 

 

Image capture of a person 100a, processing of the captured image(s) to generate 

the input signal(s) and processing the input signal(s) to produce/generate the output 

signal(s) will be discussed in further details with reference to Fig. 2 hereinafter.    15 

 

Fig. 2 shows the processing apparatus 102 in further detail, in accordance with an 

embodiment of the disclosure.   

 

As shown, the processing apparatus 102 can include an input portion 202, a 20 

processing portion 204 and an output portion 206.  The processing apparatus 102 

can further include a transceiver portion 208.  The input portion 202 can be coupled 

to the processing portion 204.  The processing portion 204 can be coupled to the 

output portion 206.  Additionally, the processing portion 204 can be coupled to the 

transceiver portion 208.   25 

 

The input portion 202 can, in one embodiment, correspond to an image capturing 

device configured to be operable in a manner so as to capture one or more images 

of a person 100a.  In another embodiment, the input portion 202 can correspond to a 

transceiver configured to receive one or more captured images of a person 100a 30 

from an input source (not shown).  The input source can, for example, be a remote 

image capturing device which can be connected to the input portion 202 by manner 

of one or both of wired coupling and wireless coupling. 
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The processing portion 204 can, in one embodiment, correspond to a 

microprocessor and can include an image processing part 204a and a customization 

processing part 204b.  The image processing part 204a can be coupled to the input 

portion 202.  Moreover, the image processing part 204a can be coupled to the 5 

customization processing part 204b.  The customization processing part 204b can be 

coupled to one or both of the output portion 206 and the transceiver portion 208. 

 

The image processing part 204a can be configured to receive one or more captured 

images of a person 100a for further processing to produce/generate one or more 10 

input signals.  As mentioned earlier, the input signal(s) can correspond to biometric 

data associated with a person 100a.  In one embodiment, the image processing part 

204a can be configured to receive a captured image and process the captured 

image via image processing techniques for automatic extraction of biometric data 

associated with a person 100a.  The biometric data extracted can, in one example, 15 

be in relation to the pinna/auricle of a person’s 100a ear.  In another example, the 

biometric data extracted can be in relation to the head/shoulder of a person 100a.  

Input signals corresponding to extracted biometric data can be communicated from 

the image processing part 204a to the customization processing part 204b.   

 20 

The customization processing part 204b can be configured to receive one or more 

input signals for further processing to produce/generate one or more output signals.  

The input signal(s) can be processed based on one or more processing strategies.  

For example, the input signal(s) can be processed based on one or more of a first 

processing strategy, a second processing strategy and a third processing strategy, 25 

or any combination thereof.      

 

In one embodiment, the input signal(s) can be processed based on any one of the 

first processing strategy, the second processing strategy and the third processing 

strategy.  In another embodiment, the input signal(s) can be processed based on any 30 

combination of the first processing strategy, the second processing strategy and the 

third processing strategy.   
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The first processing strategy can, for example, correspond to a multiple-match 

processing based strategy.   

 

In regard to the multiple-match processing based strategy, the present disclosure 

contemplates that biometric data extracted from a captured image can, in one 5 

embodiment, be communicated (e.g., via the transceiver portion 208) from the 

processing apparatus 102 to the database(s) 104 to identify and retrieve one or more 

datasets (e.g., HRIRs/HTRFs or BRIRs/BRTFs) matching the biometric data.  

Specifically, the processing apparatus 102 can be configured to identify and retrieve 

one or more datasets matching the biometric data 10 

 

Further, in regard to the multiple-match processing based strategy, the present 

disclosure contemplates that, in another embodiment, the processing apparatus 102 

can be trained.  As will be discussed later in further detail, training of the processing 

apparatus 102 can, for example, be based on one or both of the second processing 15 

strategy and the third processing strategy.  Specifically the processing apparatus 

102 can, for example, be trained (e.g., based on the second and/or third processing 

strategies) and one or more datasets (e.g., HRIRs/HTRFs or BRIRs/BRTFs) can be 

identified and retrieved by the trained processing apparatus 102 based on the 

biometric data.    20 

 

The present disclosure further contemplates that the retrieved dataset(s) may not be 

considered to be a perfect match in relation to the biometric data.   

 

Specifically, the present disclosure contemplates that each dataset retrieved can be 25 

associated with a certain degree of mismatch in relation to the biometric data.  In this 

regard, the processing apparatus 102 can be configured (e.g., by manner of 

programming) to determine confidence level associated with each retrieved dataset 

in relation to the biometric data.  Confidence level can be a measurement of an 

extent of match or mismatch of a retrieved dataset with reference to the biometric 30 

data.  Therefore, confidence level can be considered a form closeness measure (i.e., 

extent of match or extent of mismatch) quantifying the extent of match/extent of 

mismatch between the retrieved dataset and the biometric data.     
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For example, based on the biometric data, a first dataset (i.e., a first BRIR), a second 

dataset (i.e., a second BRIR) and a third dataset (i.e., a third BRIR) can be retrieved.  

The first BRIR can be considered to be the closest match to the biometric data as 

compared with the second and third BRIRs.  The second BRIR can be considered to 5 

be the next closest match to the biometric data followed by the third BRIR.  Where a 

perfect match can be quantified with a confidence level of “1” and a total mismatch 

quantified with a confidence level of “0”, the first to third BRIRs can, for example, be 

quantified with a confidence level of “0.8,” “0.6” and “0.4” respectively.   

 10 

Each of the datasets (e.g., a first BRIR, a second BRIR and a third BRIR) retrieved 

based on the multiple-match processing based strategy can be considered an 

intermediate processor dataset.  For example, the first BRIR, the second BRIR and 

the third BRIR can be considered to correspond to a first intermediate processor 

dataset, a second intermediate processor dataset and a third intermediate processor 15 

dataset respectively.   

 

In this regard, one or more intermediate processor datasets can be 

generated/derived based on the first processing strategy.  The processing apparatus 

102 can be configured, as will be discussed later in further detail, to further process 20 

the intermediate processor dataset(s) to generate/produce an output signal.        

 

The second processing strategy can, for example, correspond to a multiple-

recognizer based processing strategy.    

 25 

In regard to the multiple-recognizer based processing strategy, the present 

disclosure contemplates that the processing apparatus 102 can be configured as a 

multiple recognizer.  Specifically, the processing apparatus 102 can, by manner of 

training, be configured as a multiple recognizer.  More specifically, the processing 

apparatus 102 can be trained to retrieve one or more datasets (e.g., one or more 30 

BRIRs) based on a plurality of training parameters.   
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The plurality of training parameters can, for example, be based on feature type 

associated with biometric data (i.e., biometric data feature type).  Specifically, the 

plurality of training parameters can be based on a plurality of feature types 

associated with biometric data.  Images of one or more than one person can be 

captured for each feature type associated with biometric data.       5 

 

Examples of biometric data, as discussed earlier, can include pinna feature(s) and 

distance associated with separation of the eyes (i.e., eyes separation).  A further 

example of biometric data can include size of the person’s 100a head (i.e., head 

radius).  Moreover, pinna feature can, for example, be related to size of the pinna 10 

(i.e., pinna radius).   

 

In this regard, head radius can be considered to be an example of a first biometric 

data feature type and pinna radius can be considered to be an example of a second 

biometric data feature type.  Moreover, eyes separation can be considered to be an 15 

example of a third biometric data feature type. 

 

Furthermore, in an example, images of five persons (i.e., a first subject “A”, a second 

subject “B”, a third subject “C”, a fourth subject “D” and a fifth subject “E”) can be 

captured in relation to each biometric data feature type.       20 

 

The training parameters can, in one example, include the first and second biometric 

data feature types.  The training parameters can, in another example, further include 

the third biometric data feature type.  In this regard, the training parameters can, in 

one example, include five sets (i.e., subjects “A” to “E”) of each of the first and 25 

second biometric data feature types.  The training parameters can, in another 

example, further include five sets (i.e., subjects “A” to “E”) of the third biometric data 

feature type.  

 

As an example, the processing apparatus 102 can be trained, based on three 30 

biometric data feature types, to be a three-type recognizer (i.e., multiple-recognizer).  

Specifically, the processing apparatus 102 can be trained to be a first type 

recognizer (e.g., based on head radius of each of subjects “A” to “E”), a second type 
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recognizer (e.g., based on pinna radius of each of subjects “A” to “E”) and a third 

type recognizer (e.g., based on eye separation for each of subjects “A” to “E”).  

Additionally, in analogous manner as discussed earlier with reference to the multiple-

match processing based strategy, one or more of the first to third type recognizers 

can be configured to identify and retrieve one or more datasets (e.g., HRIRs/HTRFs 5 

or BRIRs/BRTFs) from the database(s) 104 given corresponding one or more of new 

first biometric data feature type, new second biometric data feature type and new 

third biometric data feature type.  The new biometric data feature type(s) can be 

based on a new subject (i.e., a sixth subject “F”).          

 10 

The present disclosure contemplates that training parameters can be based on other 

features such as features associated with the datasets.  For example, spectral 

magnitude of a BRIR, spectral notch and peaks of a BRIR can be used as training 

parameters. 

 15 

In one example, the processing apparatus 102 can be trained to be a first type 

recognizer based on BRIR spectral peaks and notches.  The processing apparatus 

102 can be further trained as a second type recognizer based on BRIR spectral 

magnitude.  The first type recognizer (i.e., based on BRIR spectral peaks and 

notches) can emphasize certain spatial characteristics such as sensitivity to the 20 

elevation of audio source.  The second type recognizer (i.e., based on BRIR spectral 

magnitude) can relate to shape of a person’s head.       

 

The present disclosure further contemplates that other than the aforementioned 

feature type(s), training of the processing apparatus 102 (i.e., so as to be configured 25 

as a multiple recognizer) can be by manner of one or more Machine learning 

methods such as Neural network and statistical Mixture Model. 

 

Each of the datasets retrieved based on the multiple-recognizer based processing 

strategy can be considered an intermediate processor dataset.  In one example, the 30 

first to third type recognizers can each be configured to identify and retrieve one or 

more datasets (i.e., one or more intermediate processor datasets).   
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In one specific example, the first type recognizer can be configured to identify and 

retrieve a first BRIR and a second BRIR, the second type recognizer can be 

configured to identify and retrieve a third BRIR and the third type recognizer can be 

configured to identify and retrieve a fourth BRIR and a fifth BRIR.  The first to fifth 

BRIRs can be considered to correspond to a first intermediate processor dataset, a 5 

second intermediate processor dataset, a third intermediate processor dataset, a 

fourth intermediate processor dataset and a fifth intermediate processor dataset 

respectively. 

 

In another specific example, the first type recognizer can be configured to identify 10 

and retrieve a first BRIR and a second BRIR, and the third type recognizer can be 

configured to identify and retrieve a third BRIR.  The first to third BRIRs can be 

considered to correspond to a first intermediate processor dataset, a second 

intermediate processor dataset and a third intermediate processor dataset 

respectively.   15 

 

In yet another specific example, the first type recognizer can be configured to identify 

and retrieve a first BRIR, the second type recognizer can be configured to identify 

and retrieve a second BRIR and the third type recognizer can be configured to 

identify and retrieve a third BRIR.  The first to third BRIRs can be considered to 20 

correspond to a first intermediate processor dataset, a second intermediate 

processor dataset and a third intermediate processor dataset respectively.    

 

In this regard, one or more intermediate processor datasets can be 

generated/derived based on the second processing strategy.  The processing 25 

apparatus 102 can be configured, as will be discussed later in further detail, to 

further process the intermediate processor dataset(s) to generate/produce an output 

signal.        

 

The third processing strategy can, for example, correspond to a cluster based 30 

processing strategy.      
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In regard to the cluster based processing strategy, the present disclosure 

contemplates that the datasets (e.g., BRIRs) of/from the database(s) 104 can be 

clustered (i.e., grouped) using methods such as K-means based clustering, 

Hierarchical Distribution based clustering, Density-based clustering and machine-

learning (AI) based clustering (e.g., Support Vector Machine clustering and deep 5 

convolutional neural network).  Specifically, in an example, one or more datasets can 

be retrieved from the database(s) 104 and one or more cluster groups can be 

derived by clustering the retrieved datasets.  

 

In one embodiment, the processing apparatus 102 can be subjected to cluster based 10 

training.  Specifically, the processing apparatus 102 can be subjected to training by 

the one or more cluster groups derived.  Preferably, datasets that are considered 

similar (e.g., similar BRIRs) can be grouped to form a cluster.     

 

For example, based on the earlier example of images of five persons (i.e., a first 15 

subject “A”, a second subject “B”, a third subject “C”, a fourth subject “D” and a fifth 

subject “E”) being captured in relation to each biometric feature type, a first dataset 

(i.e., a first BRIR), a second dataset (i.e., a second BRIR), a third dataset (i.e., a third 

BRIR), a fourth dataset (i.e., a fourth BRIR) and a fifth dataset (i.e., a fifth BRIR) can 

be obtained.  The first and second BRIRs can, for example, be grouped as a first 20 

cluster whereas the third, fourth and fifth BRIRs can, for example, be grouped as a 

second cluster.  Moreover, it is appreciable the images of the aforementioned 

example of five persons can correspond to a first image (i.e., associated with the first 

dataset), a second image (i.e., associated with the second dataset), a third image 

(i.e., associated with the third dataset), a fourth image (i.e., associated with the 25 

fourth dataset) and a fifth image (i.e., associated with the fifth dataset).       

 

The processing apparatus 102 can be trained by manner of association.  For 

example, the processing apparatus 102 can be trained by manner of associating the 

first image with the first cluster, associating the second image with the first cluster, 30 

associating the third image with the second cluster and associating the fourth image 

with the second cluster.       
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Appreciably, the processing apparatus 102 trained by one cluster (i.e., a group of 

datasets) can correspond to a model.  Therefore, when trained by multiple clusters 

(e.g., a first cluster, a second cluster and a third cluster), the processing apparatus 

102 can correspond to multiple models (i.e., a first model based on the first cluster, a 

second model based on the second cluster and a third model based on the third 5 

cluster).  Appreciably, a more accurate interpolation can be facilitated since a 

model’s domain space is generally smaller as compared to the entire set of datasets 

contained in a database 104.  Interpolation can, for example, be either in frequency 

domain or time-domain. 

 10 

In one embodiment, the processing apparatus 102 can be configured to derive one 

or more datasets (e.g., BRIR/BRTF or HRIR/HRTF) from the database(s) 104 based 

one or more of the aforementioned multiple models.  In another embodiment, the 

processing apparatus 102 can be configured to characterize each model (i.e., from 

the aforementioned multiple models) to derive/generate a response characteristic.    15 

 

According to an embodiment of the disclosure, each of the datasets retrieved based 

on the cluster based processing strategy can be considered an intermediate 

processor dataset.  In one example, based on one or more of the aforementioned 

multiple models (e.g., first to third models), the processing apparatus 102 can be 20 

configured to identify and retrieve one or more corresponding datasets (e.g., one or 

more BRIRs).   

 

In one specific example, based on the first model, the processing apparatus 102 can 

be configured to identify and retrieve a first BRIR and a second BRIR.  Based on the 25 

second model, the processing apparatus 102 can be configured to identify and 

retrieve a third BRIR.  Based on the third model, the processing apparatus 102 can 

be configured to identify and retrieve a fourth BRIR and a fifth BRIR.  The first to fifth 

BRIRs can be considered to correspond to a first intermediate processor dataset, a 

second intermediate processor dataset, a third intermediate processor dataset, a 30 

fourth intermediate processor dataset and a fifth intermediate processor dataset 

respectively. 
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In another specific example, based on the first model, the processing apparatus 102 

can be configured to identify and retrieve a first BRIR and a second BRIR.  Based on 

the second model, the processing apparatus 102 can be configured to identify and 

retrieve a third BRIR.  The first to third BRIRs can be considered to correspond to a 

first intermediate processor dataset, a second intermediate processor dataset and a 5 

third intermediate processor dataset respectively.   

 

In yet another specific example, based on the first model, the processing apparatus 

102 can be configured to identify and retrieve a first BRIR.  Based on the second 

model, the processing apparatus 102 can be configured to identify and retrieve a 10 

second BRIR.  Based on the third model, the processing apparatus 102 can be 

configured to identify and retrieve a third BRIR.  The first to third BRIRs can be 

considered to correspond to a first intermediate processor dataset, a second 

intermediate processor dataset and a third intermediate processor dataset 

respectively.    15 

 

Earlier mentioned, the processing apparatus 102, in another embodiment, can be 

configured to characterize each model (i.e., from the aforementioned multiple models) 

to derive/generate a response characteristic.  In one example, based on one or more 

of the aforementioned multiple models (e.g., first to third models), the processing 20 

apparatus 102 can be configured to derive/generate one or more corresponding 

response characteristics.    

 

According to another embodiment of the disclosure, each of the response 

characteristics derived/generated based on the cluster based processing strategy 25 

can be considered an intermediate processor dataset.  In one example, based on 

one or more of the aforementioned multiple models (e.g., first to third models), the 

processing apparatus 102 can be configured to derive/generate one or more 

corresponding response characteristics (e.g., a first response characteristic, a 

second response characteristic and a third response characteristic).  The 30 

derived/generated response characteristic(s) can correspond to derived/generated 

intermediate processor dataset(s) (e.g., a first intermediate processor dataset, a 

second intermediate processor dataset and a third intermediate processor dataset).  
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For example, the first to third response characteristics can correspond, respectively, 

to a first to third intermediate processor datasets.    

 

The present disclosure contemplates that the processing apparatus 102 can be 

configured to characterize the model(s) by manner of one or both of static cluster 5 

characterization and dynamic cluster characterization.  Moreover, each cluster can 

be associated with a centroid and a plurality of datasets (e.g., BRIRs/BRTFs or 

HRIRs/HRTFs).      

 

In regard to static cluster characterization, datasets (e.g., BRIRs) and/or the centroid 10 

of a cluster can be considered.  In one example, an average of the BRIRs in a 

cluster can be obtained to derive/generate a response characteristic.  In another 

example, BRIR which is considered to be the nearest to the centroid can be 

identified to derive/generate a response characteristic.  In yet another example, a 

weighted sum of all the BRIRs (where BRIRs closer to the centroid are weighted 15 

higher compared to those further from the centroid) can be obtained to 

derive/generate a response characteristic.  In yet a further example, the datasets can 

be considered based on general statistical methods (e.g., a median based statistical 

method).     

 20 

Appreciably, in this regard, based on static cluster characterization, each model can 

be associated with a response characteristic (e.g., in the form of a BRIR).  For 

example, a first model can be associated with a first response characteristic (e.g., in 

the form of a first BRIR), a second model can be associated with a second response 

characteristic (e.g., in the form of a second BRIR) and a third model can be 25 

associated with a third response characteristic (e.g., in the form of a third BRIR).   

 

In regard to dynamic cluster characterization, datasets and/or centroid of a cluster 

can be considered in combination with a new image captured (e.g., a sixth image in 

relation to a new sixth subject “F” in the context of the earlier example of five images 30 

in relation to a first subject “A”, a second subject “B”, a third subject “C”, a fourth 

subject “D” and a fifth subject “E”).   
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A dataset (e.g., BRIR) associated with a newly captured image (e.g., image of a new 

sixth subject “F”) can be identified and retrieved (i.e., in analogous manner as 

discussed earlier) from the database(s) 104.  Moreover, the newly captured image 

(i.e., the sixth image) can be compared with, for example, the first to fifth images.  

For example, biometric data associated with the sixth image can be compared with 5 

biometric data associated with corresponding biometric data associated with the first 

to fifth images.  By manner of determining similarity/closeness between the sixth 

image and any one of, or any combination of, the first to fifth images, 

weight/contribution associated with the dataset associated with the sixth image can 

be determined.   10 

 

Based on the weight/contribution of the dataset associated with the sixth image, a 

response characteristic can be determined in analogous manner as discussed earlier 

in respect of static cluster characterization.   

 15 

For example, earlier mentioned in the context of static cluster characterization, the 

centroid can be used as a reference for determining a weighted sum of all the BRIRs 

(where BRIRs closer to the centroid are weighted higher compared to those further 

from the centroid) so as to derive/generate a response characteristic.  In the case of 

dynamic cluster characterization, instead of the centroid, the weight/contribution of 20 

the dataset associated with the newly captured image (e.g., sixth image) can be 

used as reference.             

 

In this regard, one or more intermediate processor datasets can be 

generated/derived based on the third processing strategy.  The processing 25 

apparatus 102 can be configured, as will be discussed later in further detail, to 

further process the intermediate processor dataset(s) to generate/produce an output 

signal. 

 

Based on the foregoing concerning the processing strategies, it is appreciable that a 30 

plurality of intermediate processor datasets can be derived/produced based on any 

one of the processing strategies or any combination of the processing strategies to 

produce at least one output signal.  Earlier mentioned, output signal(s) can 
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correspond to output data in the form of, for example, a customized audio response 

characteristic (e.g., audio related transfer function).  These will be discussed in 

further detail, based on an exemplary context 300, with reference to Fig. 3 

hereinafter.   

 5 

Referring to Fig. 3, an exemplary context 300 in relation to the processing apparatus 

102 being configured to generate at least one output signal is shown, according to 

an embodiment of the disclosure.   

 

Specifically in the exemplary context 300, the database 104 can be a BRIR based 10 

database which contains a plurality of BRIRs (i.e., BRIR A to BRIR L as shown in Fig. 

3).   

 

Moreover, the processing apparatus 102 can be configured based on a combination 

of the earlier discussed processing strategies.  For example, the processing 15 

apparatus 102 can be configured by manner of training based on a combination of 

the earlier discussed second and third processing strategies to derive/produce a 

plurality of intermediate processor datasets, and combining the intermediate 

processor datasets based on the first processing strategy.   

 20 

Additionally, a plurality of subjects 302 can be considered for the purpose of training 

the processing apparatus 102.  For example, at least five subjects (i.e., subject “A” to 

subject “E”) can be considered for the purpose of training the processing apparatus 

102.  Furthermore, the biometric data can relate to one or both of a first biometric 

data feature type such as pinna radius of each of the five subjects and a second 25 

biometric data feature type such as head radius of each of the five subjects. 

 

More specifically, as indicated by arrow 302a, the processing apparatus 102 can be 

configured to one or both of capture data (i.e., capture image of each of the five 

subjects) and receive captured data (i.e., captured image of each of the five subjects) 30 

corresponding to a first image (i.e., of subject “A”), a second image (i.e., of subject 

“B”), a third image (i.e., of subject “C”), a fourth image (i.e., of subject “D”) and a fifth 

image (i.e., of subject “E”).   
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The first to fifth images can each be associated with a BRIR from the BRIR database 

104.  Specifically, the first image can be associated with a first BRIR (i.e., BRIR “A”).  

The second image can be associated with a second BRIR (i.e., BRIR “B”).  The third 

image can be associated with a third BRIR (i.e., BRIR “C”).  The fourth image can be 5 

associated with a fourth BRIR (i.e., BRIR “D”).  The fifth image can be associated 

with a fifth BRIR (i.e., BRIR “E”).   

 

Furthermore, the processing apparatus 102 can be configured to extract biometric 

data from each of the first to fifth images.  As mentioned, the extracted biometric 10 

data can include one or both of pinna radius and head radius.  In this regard, the 

processing apparatus 102 can be configured to determine pinna radius and/or head 

radius of each subject (i.e., subjects “A” to “E”).   

 

In one embodiment, the first to fifth BRIR can be further processed by the processing 15 

apparatus 102 by manner of clustering.  Clustering can be based on the extracted 

biometric data such as head radius.  For example, the first to fifth BRIR can be 

subjected to K-means based clustering based on head radius of each of the subjects 

(i.e., subject “A” to subject “E”) to derive a first cluster and a second cluster.  

Specifically, the first cluster can, for example, include the first BRIR (i.e., BRIR “A”), 20 

the second BRIR (i.e., BRIR “B”) and the fifth BRIR (i.e., BRIR “E”).  The second 

cluster can, for example, include the third BRIR (i.e., BRIR “C”) and the fourth BRIR 

(i.e., BRIR “D”).                   

 

Moreover, the processing apparatus 102 can be trained via a plurality of training 25 

options.  The plurality of training options can include, for example, a first training 

option and a second training option. 

 

The first training option can, for example, relate to training the processing apparatus 

102 to be a first type recognizer based on the first biometric data feature type (e.g., 30 

pinna radius).  Specifically, pinna radius extracted based on the first image (i.e., of 

subject “A”) can be associated with the first BRIR (i.e., BRIR “A”), the pinna radius 

extracted based on the second image (i.e., of subject “B”) can be associated with the 
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second BRIR (i.e., BRIR “B”), the pinna radius extracted based on the third image 

(i.e., of subject “C”) can be associated with the third BRIR (i.e., BRIR “C”), the pinna 

radius extracted based on the fourth image (i.e., of subject “D”) can be associated 

with the fourth BRIR (i.e., BRIR “D”) and the pinna radius extracted based on the fifth 

image (i.e., of subject “E”) can be associated with the fifth BRIR (i.e., BRIR “E”).   5 

 

The processing apparatus 102 can be configured to store each of the above 

mentioned association between pinna radius and BRIR in the form of a reference 

table 304 (i.e., a table of reference data based on association between a biometric 

data feature type and a dataset).  The reference table 304 can be stored in, for 10 

example, a memory portion (not shown) of the processing apparatus 102.  The 

reference table 304 can be a basis for generating one or more intermediate 

processor datasets as will be discussed later in further detail.            

 

The second training option can, for example, relate to training the processing 15 

apparatus 102 to be a second type recognizer based on the second biometric data 

feature type (e.g., head radius).  Moreover, the second training option can be by 

manner of clustering based on the second biometric data feature type to derive one 

or more clusters 306 (e.g., a first cluster and/or a second cluster).   

 20 

In an earlier example, head radius of each of the subjects (i.e., subject “A” to subject 

“E”) can be subjected to clustering to derive a first cluster and a second cluster.  The 

first cluster can, for example, include the first BRIR (i.e., BRIR “A”), the second BRIR 

(i.e., BRIR “B”) and the fifth BRIR (i.e., BRIR “E”).  The second cluster can, for 

example, include the third BRIR (i.e., BRIR “C”) and the fourth BRIR (i.e., BRIR “D”).  25 

 

Moreover, the BRIRs of each of the first and second clusters can be subjected to 

averaging (i.e., the processing apparatus 102 can be configured to further process 

the clusters by manner of averaging) to derive/produce an intermediate processor 

dataset (e.g., a BRIR).  Specifically, the first cluster can be further processed to 30 

derive/generate an intermediate processor dataset (e.g., a BRIR) and the second 

cluster can be further processed to derive/generate another intermediate processor 

dataset (e.g., another BRIR).            
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The cluster(s) 306 can, in one embodiment, be used for training the processing 

apparatus 102.  For example, the first and second clusters can be used for training 

the processing apparatus 102.   

 5 

Specifically, the processing apparatus 102 can, for example, be trained based on the 

first and second clusters by manner of association between head radius (i.e., of a 

subject) and a cluster (i.e., the first cluster / the second cluster).   

 

For example, head radius extracted based on the first image (i.e., of subject “A”) can 10 

be associated with the first cluster, the head radius extracted based on the second 

image (i.e., of subject “B”) can be associated with the first cluster, the head radius 

extracted based on the third image (i.e., of subject “C”) can be associated with the 

second cluster, the head radius extracted based on the fourth image (i.e., of subject 

“D”) can be associated with the second cluster and the head radius extracted based 15 

on the fifth image (i.e., of subject “E”) can be associated with the first cluster.  

 

Association between the cluster(s) 306 and the second biometric data feature type 

(e.g., head radius) can be stored in a memory portion (not shown) of the processing 

apparatus 102 in the form of a reference look-up analogous to the aforementioned 20 

reference table 304.    

 

The processing apparatus 102 trained based on the second training option can be 

configured to generate one or more intermediate processor datasets as will be 

discussed later in further detail.     25 

 

Earlier mentioned, the processing apparatus 102 can be configured by manner of 

training based on a combination of the earlier discussed second and third processing 

strategies to derive/produce a plurality of intermediate processor datasets.    

 30 

Appreciably, the processing apparatus 102 can be configured based on a 

combination of the first and second training options.  Further appreciably, the first 

training option can be considered to be based on the second processing strategy 
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whereas the second training option can be considered to be based on a combination 

of the second processing strategy and the third processing strategy.  In this manner, 

the processing apparatus 102 can be configured by manner of training based on a 

combination of the second and third processing strategies according to an 

embodiment of the disclosure.   5 

 

Additionally it was mentioned earlier, the reference table 304 (i.e., in relation to the 

first training option) can be a basis for generating one or more intermediate 

processor datasets and the processing apparatus 102 trained based on the second 

training option can be configured to generate one or more intermediate processor 10 

datasets.     

 

The processor apparatus 102 (which has been trained based on a combination of 

the first and second training options, according to an embodiment of the disclosure) 

can be configured to combine the intermediate processor datasets based on the first 15 

processing strategy to generate/produce at least one output signal.  This will be 

discussed in the context of an output signal being generated in relation to a new 

subject “F” corresponding to the aforementioned person 100a mentioned in Fig. 1.  

 

Captured data associated with the new subject “F” (i.e., person 100a) can be 20 

obtained (as indicated by dotted arrow 308).  Specifically, biometric data of the new 

subject “F” can be obtained and the obtained biometric data can include a first 

biometric feature type (e.g., pinna radius) and a second biometric feature type (e.g., 

head radius).   

 25 

The processing apparatus 102 can be configured to generate/produce a first set of 

intermediate processor dataset based on a first processing mode.  Moreover, the 

processing apparatus 102 can be configured to generate/produce a second set of 

intermediate processor dataset based in a second processing mode.     

 30 

Each of the first set and second set of intermediate processor dataset can include 

one or more intermediate processor datasets (e.g., one or more BRIRs).  Moreover, 

the first processing mode can be based on the processing apparatus 102 operating 
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as the aforementioned first type recognizer and the second processing mode can be 

based on the processing apparatus 102 operating as the aforementioned second 

type recognizer.           

 

In the first processing mode, the biometric data of the new subject “F” can be further 5 

processed by the processing apparatus 102 by manner of data comparison.  More 

specifically, the first biometric feature type (e.g., pinna radius) associated with the 

new subject “F” can be obtained and compared against/with the reference table 304 

to determine/retrieve one or more BRIRs which can be considered to most closely 

match the, for example, pinna radius of the new subject “F”.   10 

 

In one example, data comparison can be based on a closest match based 

comparison with a predetermined tolerance.  Specifically, the predetermined 

tolerance can be based on a difference of 1cm.  More specifically, a BRIR 

associated with a pinna radius in the reference table 304 which is less than 1cm in 15 

difference to the pinna radius of the new subject “F” can be retrieved.        

 

In a more specific example, based on comparison between the pinna radiuses of the 

new subject “F” and the subjects (i.e., subjects “A” to “E”) recorded/stored in the 

reference table 304.  A plurality of BRIRs (e.g., a BRIR associated with the pinna 20 

radius of subject “A”, a BRIR associated with the pinna radius of subject “C” and a 

BRIR associated with the pinna radius of the subject “E”) can be retrieved.  The 

closest match (e.g., BRIR associated with the pinna radius of subject “E”) can have a 

confidence level of 0.9 (with a confidence level of 1.0 being considered as the 

perfect match), the next closest match (e.g., BRIR associated with the pinna radius 25 

of subject “A”) can have a confidence level of 0.8 and the subsequent closest match 

(e.g., BRIR associated with the pinna radius of subject “C”) can have a confidence 

level of 0.6, and so on.  

 

In this regard, the first set of intermediate processor dataset can, for example, 30 

include a first BRIR (e.g., BRIR I) associated with a confidence level of 0.9, a second 

BRIR (e.g., BRIR II) associated with a confidence level of 0.8 and a third BRIR 

(BRIR III) associated with a confidence level of 0.6.   
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In the second processing mode, the biometric data of the new subject “F” can be 

further processed by the processing apparatus 102 by manner of data comparison.  

More specifically, the second biometric feature type (e.g., head radius) associated 

with the new subject “F” can be obtained and compared against/with the 5 

aforementioned look-up reference to retrieve one or more cluster(s) 306.  Each 

cluster 306 retrieved can be associated with a confidence level.   

 

For example, the aforementioned first cluster and the aforementioned second cluster 

can be retrieved based on head radius of the new subject “F”.  The first cluster can 10 

be considered to be most closely matching and the second cluster to a much lesser 

extent.  In this regard, the first cluster can be associated with a confidence level 

close to 1.0 (e.g., 0.9) whereas the second cluster can be associated with a 

confidence level which is further from 1.0 (e.g., 0.5).   

 15 

Moreover, as mentioned earlier, the BRIRs of each of the first and second clusters 

can be subjected to averaging to derive/produce an intermediate processor dataset 

(e.g., a BRIR).  Specifically, the first cluster can be further processed to 

derive/generate an intermediate processor dataset (e.g., a BRIR) and the second 

cluster can be further processed to derive/generate another intermediate processor 20 

dataset (e.g., another BRIR).  The BRIR derived based on the first cluster can 

correspond to, for example, a first clustered BRIR.  The BRIR derived based on the 

second cluster can correspond to, for example, a second clustered BRIR.      

 

In this regard, the second set of intermediate processor dataset can, for example, 25 

include a first clustered BRIR associated with a confidence level of 0.9 and a second 

clustered BRIR associated with a confidence level of 0.5.   

 

Earlier mentioned, the processor apparatus 102 can be configured to combine the 

intermediate processor datasets based on the first processing strategy.   30 

 

Specifically, the first and second sets of intermediate processor dataset can be 

combined based on the first processing strategy.   
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In one embodiment, the first and second sets of intermediate processor dataset can 

be combined based on weighted sum to obtain an output signal.   

 

More specifically, based on weighted sum, the output signal can, for example, be: 5 

 

Output signal = 0.9*BRIR I + 0.8*BRIR II + 0.6*BRIR III + 0.9*first clustered BRIR + 

0.5*second clustered BRIR    

 

In another embodiment, the first and second sets of intermediate processor dataset 10 

can be combined based on weighted sum and the weighted sum is further subjected 

to a scale factor (i.e., “N”) to obtain an output signal.  For example,   

 

Output signal = (0.9*BRIR I + 0.8*BRIR II + 0.6*BRIR III + 0.9*first clustered BRIR + 

0.5*second clustered BRIR) * N (e.g., N = 1/5, given that there are 5 BRIRs in the 15 

weighted sum).       

 

Fig. 4 shows a processing method 400 in association with the system 100 of Fig. 1, 

according to an embodiment of the disclosure.   

 20 

The processing method 400 can include an extraction step 402, a generating step 

404 and an output step 406.   

 

At the extraction step 402, at least one image (e.g., a photograph) of a subject (e.g., 

the aforementioned person 100a/subject “F”) can be captured.  The captured image 25 

can, for example, correspond to an image of the head of the subject, an image of the 

upper torso of the subject or an image of an ear of the subject.  The captured 

image(s) can be received and processed at the processing apparatus 102 to 

generate at least one input signal.    

 30 

The input signal(s) can correspond to biometric data associated with the subject.  

Biometric data can be extracted (e.g., by the processing apparatus 102) from the 

captured image(s).  In one embodiment, the biometric data can include a first 
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biometric feature type (e.g., pinna radius) and a second biometric feature type (e.g., 

head radius).          

 

At the generating step 404, the generated input signal(s) can be further processed 

by the processing apparatus 102 based on at least one database signal.  The 5 

database signal(s) can be communicated from at least one database 104 to the 

processing apparatus 102.  Specifically, the generated input signal(s) can be further 

processed based on the database signal(s) to generate a plurality of intermediate 

processor datasets.      

 10 

In one embodiment, the processing apparatus 102 can be trained to operate as at 

least one type of recognizer (e.g., a first type recognizer or a second type recognizer) 

of a plurality of recognizers.  In another embodiment, the processing apparatus is 

capable of being trained to operate as a multi-recognizer (i.e., a plurality of 

recognizers) corresponding to at least a first type recognizer and a second type 15 

recognizer.  

 

Earlier mentioned, the processing apparatus 102 can be operated as the first type 

recognizer in a manner so as to generate a first set of intermediate processor 

dataset based on the first biometric feature type (e.g., pinna radius).  Additionally, 20 

the processing apparatus 102 can be operated as the second type recognizer to 

generate a second set of intermediate processor dataset based on the second 

biometric feature type (e.g., head radius).    

 

At the output step 406, the intermediate processor datasets can be combined.  25 

Specifically, the processing apparatus 102 can be configured to combine the 

intermediate processor datasets in a manner so as to produce at least one output 

signal.   

 

In one embodiment, the intermediate processor datasets can include the 30 

aforementioned first set of intermediate processor dataset and the aforementioned 

second set of intermediate processor dataset.  Each of the first and second sets of 

intermediate processor dataset can include one or more intermediate processor 
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datasets.  The first and second sets of intermediate processor dataset can be 

combined by the processing apparatus 102 by manner of weighted sum.    

 

In another embodiment, the database(s) 104 can include a plurality of datasets.  The 

plurality of datasets can be communicated in the form of corresponding plurality of 5 

database signals from the database(s) 104 to the processing apparatus 102.  Earlier 

mentioned, the plurality of datasets of the database(s) 104 can be grouped into a 

plurality of cluster groups (i.e., corresponding to the aforementioned clusters 306).  

Each cluster group can correspond to a cluster (e.g., the aforementioned first cluster 

or the aforementioned second cluster) which can include at least one dataset.   10 

 

Additionally, the processing apparatus 102 can be trained by manner of association 

in which a biometric feature type (e.g., head radius) retrieved from one or more 

captured images (e.g., from subjects “A” to “E”) can be associated with a cluster (e.g., 

the aforementioned first cluster or the aforementioned second cluster).        15 

 

In this regard, the processing apparatus 102 can, in one embodiment, be trained to 

operate as a multi-recognizer (e.g., a first type recognizer and a second type 

recognizer) in which one of the recognizers (e.g., the first type recognizer) can 

generate a first set of intermediate processor dataset based on the first biometric 20 

feature type (e.g., pinna radius) and another one of the recognizers (e.g., the second 

type recognizer) can generate a second set of intermediate processor dataset based 

on the second biometric feature type (e.g., head radius) which is associated with a 

cluster (e.g., the first cluster/the second cluster).       

 25 

Earlier mentioned, the first and second sets of intermediate processor dataset can 

be combined by the processing apparatus 102 by manner of weighted sum. 

   

Appreciably, the output signal(s) can correspond to at least one audio response 

characteristic unique to the subject.  Moreover, the output signal(s) can be applied to 30 

input audio signals (e.g., at the audio device 108 worn by the subject) to generate 

output audio signals audibly perceivable by the subject so as to provide the subject 

with customized audio experience.   
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More specifically, as mentioned earlier, in one embodiment, the audio device 108 

can include an audio source (not shown), an audio processor (not shown) and a pair 

of speaker drivers (not shown).  The audio source can be coupled to the audio 

processor.  The audio processor can be coupled to the pair of speaker drivers. 5 

 

In this regard, the audio processor can be configured based on the output signal(s).  

Input audio signals generated and communicated from the audio source to the audio 

processor can be processed by the audio processor based on the output signal(s) to 

generate/produce output audio signals.  Generated output audio signals can be 10 

communicated from the audio processor to the pair of speaker drivers.  The subject, 

wearing the audio device 108, can audibly perceive the output audio signals via the 

pair of speaker drivers.    

 

It should be further appreciated by the person skilled in the art that variations and 15 

combinations of features described above, not being alternatives or substitutes, may 

be combined to form yet further embodiments.  

 

In the foregoing manner, various embodiments of the disclosure are described for 

addressing at least one of the foregoing disadvantages.  Such embodiments are 20 

intended to be encompassed by the following claims, and are not to be limited to 

specific forms or arrangements of parts so described and it will be apparent to one 

skilled in the art in view of this disclosure that numerous changes and/or modification 

can be made, which are also intended to be encompassed by the following claims.  

 25 

In one example, the aforementioned clusters 306 can be further processed by the 

processing apparatus 102 to derive a cluster pyramid have a top level and a plurality 

of lower levels (e.g., a first lower level following the top level and, optionally, a 

second lower level following the first lower level).   

 30 

The top level may be associated with a feature which can be a form of preliminary 

partition of domain space. For example, spectral magnitude can be a feature for 
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preliminary matching so as to select a cluster out of, for example, four clusters at the 

top level. 

 

Based on the selected cluster, a different feature (e.g. spectral peak/notch) can be 

used for secondary matching at the first lower level. For example, the selected 5 

cluster can be subjected to further matching (i.e., within the selected cluster based 

on spectral peak/notch) to produce/generate a refined cluster.  The refined cluster 

may be subjected to yet further matching (in analogous manner per the first lower 

level) based on yet another feature at the second lower level to produce/generate a 

yet further refined cluster.     10 

 

 

              

 

 15 
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Claim(s)  

 

1. A processing method comprising:  

processing, at a processing apparatus, at least one captured image of 

a subject to generate at least one input signal;  5 

processing the generated at least one input signal based on at least 

one database signal, communicable from at least one database to the 

processing apparatus, to generate a plurality of intermediate processor 

datasets; and 

combining the plurality of intermediate processor datasets to produce 10 

at least one output signal,  

wherein the output signal corresponds to an audio response 

characteristic unique to the subject, and 

wherein the output signal is capable of being applied to input audio 

signals to generate output audio signals audibly perceivable by the subject so 15 

as to provide the subject with customized audio experience.       

 

2. The processing method as in claim 1, wherein the processing apparatus is 

capable of being trained to operate as at least one type of recognizer of a plurality of 

recognizers.   20 

 

3. The processing method as in claim 1, wherein the processing apparatus is 

capable of being trained to operate as a multi-recognizer corresponding to at least a 

first type recognizer and a second type recognizer.  

 25 

4. The processing method as in claim 3,  

wherein the generated input signal corresponds to biometric data 

associated with the subject, and 

wherein the biometric data comprises a first biometric feature type and 

a second biometric feature type.    30 
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5. The processing method as in claim 4,  

wherein the processing apparatus is operable as the first type 

recognizer to generate a first set of intermediate processor dataset based on 

the first biometric feature type, and 5 

wherein the processing apparatus is operable as the second type 

recognizer to generate a second set of intermediate processor dataset based 

on the second biometric feature type.    

 

6. The processing method as in claim 5,  10 

wherein the first and second sets of intermediate processor dataset are 

combined by the processing apparatus by manner of weighted sum.        

 

7. The processing method as in claim 1,  

wherein the database comprises a plurality of datasets communicable 15 

as corresponding plurality of database signals to the processing apparatus,  

wherein the processing method further comprises grouping the plurality 

of dataset into a plurality of cluster groups, each cluster group corresponding 

to a cluster comprising at least one dataset, and    

wherein the processing apparatus is capable of being trained by 20 

manner of association in which a biometric feature type retrieved from a 

captured image is associated with a cluster.       

 

8. The processing method as in claim 7,  

wherein the processing apparatus is capable of being trained to 25 

operate as a multi-recognizer corresponding to at least a first type recognizer 

and a second type recognizer, 

wherein the generated input signal corresponds to biometric data 

associated with the subject,  

wherein the biometric data comprises a first biometric feature type and 30 

a second biometric feature type, 
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wherein the second biometric feature type is the biometric feature type 

associable with a cluster based on training of the processing apparatus by 

manner of association,   

wherein the processing apparatus is operable as the first type 

recognizer to generate a first set of intermediate processor dataset based on 5 

the first biometric feature type, and 

wherein the processing apparatus is operable as the second type 

recognizer to generate a second set of intermediate processor dataset based 

on the second biometric feature type.    

.    10 

9. The processing method as in claim 8,  

wherein the first and second sets of intermediate processor dataset are 

combined by the processing apparatus by manner of weighted sum. 

 

10. A processing apparatus configurable to be communicable with at least one 15 

database containing at least one dataset corresponding to an audio response 

characteristic based on biometric data from at least one person, at least one dataset 

from the database being communicable as corresponding at least one database 

signal to the processing apparatus,   

wherein the processing apparatus is operable in at least one processing mode 20 

of a plurality of processing modes, each processing mode corresponding to a 

recognizer type,  

wherein the processing apparatus configurable to receive an image of a 

subject and generate at least one input signal based on the received image,  

wherein the processing apparatus is configurable to process the input signal 25 

based on the database signal to generate at least one output signal,   

wherein the processing apparatus is configurable to process the input signal 

based on the database signal to generate a plurality of intermediate processor 

datasets and the intermediate processor datasets are combined to generate the 

output signal, the output signal corresponding to an audio response characteristic 30 

unique to the subject, and 
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wherein the output signal is capable of being applied to input audio signals to 

generate output audio signals audibly perceivable by the subject so as to provide the 

subject with customized audio experience. 
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