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Claims 

1. An encoder apparatus comprising: 

a temporal noise shaping, TNS, tool for performing linear prediction, LP, filtering on 

an information signal including a plurality of frames; and 

a controller configured to control the TNS tool so that the TNS tool performs LP 5 

filtering with:  

a first filter whose impulse response has a higher energy; and  

a second filter whose impulse response has a lower energy, wherein the 

second filter is not an identity filter,   

wherein the controller is configured to choose between filtering with the first filter 10 

and filtering with the second filter on the basis of a frame metrics, 

 wherein the controller is further configured to: modify the first filter so as to obtain 

the second filter in which the filter’s impulse response energy is reduced. 

2. The encoder apparatus of claim 1, wherein the controller is further configured to: 

 apply an adjustment factor to the first filter to obtain the second filter. 15 

3. The encoder apparatus of claim 2, configured to modify the first filter to obtain the 

second filter by modifying the amplitude of the parameters of the first filter using an 

adjustment factor.  

4. The encoder apparatus of claim 2 or 3, wherein the controller is further configured 

to: 20 

 define the adjustment factor on the basis of a filtering type determination threshold 

used for selecting between filtering with the first filter and filtering with the second filter. 

5. The encoder apparatus of claim 2 or 3 or 4, wherein the controller is further 

configured to: 

 define the adjustment factor on the basis of at least the frame metrics.  25 
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6. The encoder apparatus of any of claims 2-5, wherein the controller is further 

configured to: 

 define the adjustment factor on the basis of a TNS filtering determination threshold 

which is used for selecting between performing TNS filtering and non-performing TNS 

filtering. 5 

7. The encoder apparatus of any of claims 2-6, wherein the controller is further 

configured to: 

 define the adjustment factor using a linear function of the frame metrics, the linear 

function being such that an increase in the frame metrics corresponds to an increase of 

the adjustment factor and/or of the filter’s impulse response energy. 10 

8.  The encoder apparatus of any of claims 2-7, configured to define the adjustment 

factor as 

γ = {1 − (1 − γmin)
thresh2 − frameMetrics

thresh2 − thresh
, if frameMetrics < thresh2

1 , otherwise

 

wherein thresh is the TNS filtering determination threshold, thresh2 is the filtering type 

determination threshold, frameMetrics is a frame metrics, and γmin is a fixed value. 

9. The encoder apparatus of any of claims 2-8, configured to modify the parameters 15 

of the first filter to obtain the parameters of the second filter by applying: 

𝒂𝒘(𝒌) = 𝜸𝒌𝒂(𝒌), 𝒌 = 𝟎, … , 𝑲 

where 𝒂(𝒌) are parameters of the first filter, 𝜸 is the adjustment factor such that 0 < 𝜸 <

𝟏, 𝒂𝒘(𝒌) are the parameters of the second filter and K is the order of the first filter. 

10. The encoder apparatus of any of the preceding claims, wherein the controller is 

further configured to: 20 

 obtain the frame metrics from at least one of a prediction gain, an energy of the 

information signal and/or a prediction error. 

11.  The encoder apparatus of any of the preceding claims, wherein the frame metrics 

comprises a prediction gain calculated as  
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𝑝𝑟𝑒𝑑𝐺𝑎𝑖𝑛 =
𝑒𝑛𝑒𝑟𝑔𝑦

𝑝𝑟𝑒𝑑𝐸𝑟𝑟𝑜𝑟
 

where 𝑒𝑛𝑒𝑟𝑔𝑦 is a term associated to an energy of the information signal, and 𝑝𝑟𝑒𝑑𝐸𝑟𝑟𝑜𝑟 

is a term associated to a prediction error. 

12. The encoder apparatus of any of the preceding claims, wherein the controller is 

configured so that: 

 at least for a reduction of a prediction gain and/or a reduction of an energy of the 5 

information signal, the second filter’s impulse response energy is reduced, and/or at least 

for an increase of the prediction error, the second filter’s impulse response energy is 

reduced. 

13. The encoder apparatus of any of the preceding claims, wherein the controller is 

further configured to: 10 

 compare the frame metrics with a filtering type determination threshold, so as to 

perform a filtering with the first filter when the frame metrics is lower than the filtering type 

determination threshold. 

14. The encoder apparatus of any of the preceding claims, wherein the controller is 

further configured to: 15 

 choose between performing a filtering and non-performing filtering on the basis of 

the frame metrics. 

15. The encoder apparatus of claim 14, wherein the controller is further configured to: 

compare the frame metrics with a TNS filtering determination threshold, so as to 

choose to avoid TNS filtering when the frame metrics is lower than the TNS filtering 20 

determination threshold. 

16. The encoder apparatus of any of the preceding claims, further comprising: 

a bitstream writer to prepare a bitstream with reflection coefficients, or a quantized 

version thereof, obtained by the TNS tool.  

17. The encoder apparatus of any of the preceding claims, the filtering parameters of 25 

the first filter being chosen between LP coding, LPC, coefficients and/or any other 

representation of the filter coefficients. 
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18. The encoder apparatus of any of the preceding claims, wherein the information 

signal is an audio signal.  

19. The encoder apparatus according to any of the preceding claims, wherein the 

controller is further configured to modify the first filter so as to obtain the second filter in 

which the filter’s impulse response energy is reduced. 5 

20. The encoder apparatus of any of the preceding claims, wherein the frame metrics 

is associated to the flatness of the signal's temporal envelope. 

21. A method for performing temporal noise shaping, TNS, filtering on an information 

signal including a plurality of frames, the method comprising: 

for each frame, choosing between filtering with a first filter and filtering with 10 

a second filter, whose impulse response has a lower energy, on the basis of a 

frame metrics, wherein the second filter is not an identity filter; 

filtering the frame using the filtering with the filtering chosen between 

filtering with the first filter and filtering with the second filter; and 

modify the first filter so as to obtain the second filter in which the filter’s 15 

impulse response energy is reduced. 

22. A non-transitory storage device storing instructions which, when executed by a 

processor cause the processor to perform the method of claim 21.  




