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2 
METHOD AND APPARATUS FOR According to an aspect of the present invention , there is 
ENCODING AND DECODING HIGH provided a method of encoding a high frequency band , the 

FREQUENCY BAND method comprising : detecting and encoding frequency com 
ponent ( s ) according to a pre - set criterion from a signal 

5 corresponding to a frequency band higher than a pre - set 
Matter enclosed in heavy brackets [ ] appears in the frequency ; and encoding energy value ( s ) of a signal to 
original patent but forms no part of this reissue specifica reconstruct band ( s ) in which the detected frequency com 
tion ; matter printed in italics indicates the additions ponent ( s ) are included . 
made by reissue ; a claim printed with strikethrough According to another aspect of the present invention , 
indicates that the claim was canceled , disclaimed , or held 10 there is provided a method of decoding a high frequency 
invalid by a prior post - patent action or proceeding . band , the method comprising : decoding frequency compo 

nent ( s ) included in a frequency band higher than a pre - set 
CROSS - REFERENCE TO RELATED frequency ; decoding energy value ( s ) of a signal to recon 

APPLICATIONS struct band ( s ) in which the decoded frequency component ( s ) 
15 are included ; generating signal ( s ) that are to reconstruct the 

This application claims the benefit of ] is a reissue band ( s ) ; adjusting energy value ( s ) of the generated signal ( s ) 
application of U.S. Pat . No. 8,560,304 , which was filed as considering the energy value ( s ) of the decoded frequency 
U.S. patent application Ser . No. 11 / 877,015 on Oct. 23 , 2007 component ( s ) based on the decoded energy value ( s ) ; and 
and issued on Oct. 15 , 2013 , and which claims priority from combining the decoded frequency component ( s ) and the 
Korean Patent Application No. 10-2007-0042035 , filed on 20 energy value - adjusted signal ( s ) . 
Apr. 30 , 2007 [ ] in the Korean Intellectual Property Office , According to another aspect of the present invention , 
the disclosure of which is incorporated herein [ in its there is provided a method of decoding a high frequency 
entirety ] by reference in its entirety . band , the method comprising : decoding frequency compo 

nent ( s ) included in a frequency band higher than a pre - set 
BACKGROUND OF THE INVENTION 25 frequency ; decoding a signal corresponding to the frequency 

band higher than the pre - set frequency using a signal cor 
1. Field of the Invention responding to a frequency band lower than the pre - set 
The present invention relates to a method and apparatus frequency ; adjusting an energy value of the decoded signal 

for encoding and decoding an audio signal , such as a voice considering energy value ( s ) of the decoded frequency 
signal or a music signal , and more particularly , to a method 30 component ( s ) ; and combining the decoded frequency com 
and apparatus for encoding and decoding a signal corre ponent ( s ) and the energy value - adjusted signal ( s ) . 
sponding to a high frequency band in an audio signal . According to another aspect of the present invention , 

2. Description of the Related Art there is provided a computer readable recording medium 
In general , a signal corresponding to a high frequency storing a computer readable program for executing a method 

band is less important than a signal corresponding to a low 35 of encoding a high frequency band , the method comprising : 
frequency band in terms of a human being's perception of an detecting and encoding frequency component ( s ) according 
audio signal as a sound . Thus , when an audio signal is to a pre - set criterion from a signal corresponding to a 
encoded , if coding efficiency must be increased due to a frequency band higher than a pre - set frequency ; and encod 
limitation in the number of available bits , a signal corre ing energy value ( s ) of a signal to reconstruct band ( s ) in 
sponding to the low frequency band is encoded by allocating 40 which the detected frequency component ( s ) are included . 
many bits thereto , while a signal corresponding to the high According to another aspect of the present invention , 
frequency band is encoded by allocating less bits thereto . there is provided a computer readable recording medium 
However , in some cases , the signal corresponding to the storing a computer readable program for executing a method 

high frequency band may be important and the human being of decoding a high frequency band , the method comprising : 
should be able to perceive an audio signal as a sound . In this 45 decoding frequency component ( s ) included in a frequency 
case , by not exactly encoding the signal corresponding to the band higher than a pre - set frequency ; decoding energy 
high frequency band , sound quality of a signal decoded by value ( s ) of a signal to reconstruct band ( s ) in which the 
a decoder may be degraded . decoded frequency component ( s ) are included ; generating 

signal ( s ) that are to reconstruct the band ( s ) ; adjusting energy 
SUMMARY OF THE INVENTION 50 value ( s ) of the generated signal ( s ) considering the energy 

value ( s ) of the decoded frequency component ( s ) based on 
The present invention provides a method and apparatus the decoded energy value ( s ) ; and combining the decoded 

for detecting and encoding important frequency compo frequency component ( s ) and the energy value - adjusted sig 
nent ( s ) from a signal corresponding to a frequency band nal ( s ) . 
higher than a pre - set frequency and encoding energy 55 According to another aspect of the present invention , 
value ( s ) of a signal to reconstruct band ( s ) in which the there is provided a computer readable recording medium 
detected frequency component ( s ) are included . storing a computer readable program for executing a method 

The present invention also provides a method and of decoding a high frequency band , the method comprising : 
apparatus for decoding a signal to reconstruct band ( s ) in decoding frequency component ( s ) included in a frequency 
which important frequency component ( s ) are included by 60 band higher than a pre - set frequency ; decoding a signal 
considering energy value ( s ) of the important frequency corresponding to the frequency band higher than the pre - set 
component ( s ) . frequency using a signal corresponding to a frequency band 

Additional aspects and utilities of the present general lower than the pre - set frequency ; adjusting an energy value 
inventive concept will be set forth in part in the description of the decoded signal considering energy value ( s ) of the 
which follows and , in part , will be obvious from the descrip- 65 decoded frequency component ( s ) ; and combining the 
tion , or may be learned by practice of the general inventive decoded frequency component ( s ) and the energy value 
concept . adjusted signal ( s ) . 
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According to another aspect of the present invention , FIG . 10 is a flowchart of an encoding method according 
there is provided an apparatus for encoding a high frequency to an embodiment of the present invention ; 
band , the apparatus comprising : a frequency component FIG . 11 is a flowchart of a decoding method according to 
encoder detecting and encoding frequency component ( s ) an embodiment of the present invention ; 
according to a pre - set criterion from a signal corresponding 5 FIG . 12 is a flowchart of a process of adjusting a signal 
to a frequency band higher than a pre - set frequency ; and an based on an energy value of each band , which is included in 
energy value encoder encoding energy value ( s ) of a signal to the decoding method illustrated in FIG . 11 , according to an 
reconstruct band ( s ) in which the detected frequency com embodiment of the present invention ; 
ponent ( s ) are included . FIG . 13 is a flowchart of an encoding method according According to another aspect of the present invention , 10 to another embodiment of the present invention ; there is provided an apparatus for decoding a high frequency FIG . 14 is a flowchart of a decoding method according to band , the apparatus comprising : a frequency component another embodiment of the present invention ; decoder decoding frequency component ( s ) included in a 
frequency band higher than a pre - set frequency ; an energy FIG . 15 is a flowchart of an encoding method according 
value decoder decoding energy value ( s ) of a signal to 15 to another embodiment of the present invention ; and 
reconstruct band ( s ) in which the decoded frequency FIG . 16 is a flowchart of a decoding method according to 
component ( s ) are included ; a signal generator generating another embodiment of the present invention . 
signal ( s ) that are to reconstruct the band ( s ) ; a signal adjuster DETAILED DESCRIPTION OF THE adjusting energy value ( s ) of the generated signal ( s ) consid 

PREFERRED EMBODIMENTS ering the energy value ( s ) of the decoded frequency compo- 20 
nent ( s ) based on the decoded energy value ( s ) ; and a signal 
combiner combining the decoded frequency component ( s ) Reference will now be made in detail to the embodiments 
and the energy value - adjusted signal ( s ) . of the present general inventive concept , examples of which 

According to another aspect of the present invention , are illustrated in the accompanying drawings , wherein like 
there is provided an apparatus for decoding a high frequency 25 reference numerals refer to the like elements throughout . 
band , the apparatus comprising : a frequency component The embodiments are described below in order to explain 
decoder decoding frequency component ( s ) included in a the present general inventive concept by referring to the 
frequency band higher than a pre - set frequency ; a bandwidth figures . 
expansion decoder decoding a signal corresponding to the FIG . 1 is a block diagram of an encoding apparatus 
frequency band higher than the pre - set frequency using a 30 according to an embodiment of the present invention . Refer signal corresponding to a frequency band lower than the ring to FIG . 1 , the encoding apparatus includes a band pre - set frequency ; a signal adjuster adjusting an energy divider 100 , a low frequency signal encoder 105 , a high 
value of the decoded signal considering energy value ( s ) of frequency signal encoder 110 , and a multiplexer 145 . 
the decoded frequency component ( s ) ; and a signal combiner The band divider 100 divides a signal input through an combining the decoded frequency component ( s ) and the 35 input terminal IN into a low frequency signal and a high energy value - adjusted signal ( s ) . frequency signal based on a pre - set frequency . The low 

BRIEF DESCRIPTION OF THE DRAWINGS frequency signal corresponds to a frequency band lower than 
a pre - set first frequency , and the high frequency signal 

These and / or other aspects and utilities of the present 40 corresponds to a frequency band higher than a pre - set 
general inventive concept will become apparent and more second frequency . The first frequency and the second fre 
readily appreciated from the following description of the quency may be , but are not necessarily , set to be the same 
embodiments , taken in conjunction with the accompanying value . 
drawings of which : The low frequency signal encoder 105 encodes the low 

FIG . 1 is a block diagram of an encoding apparatus 45 frequency signal divided by the band divider 100 using a 
according to an embodiment of the present invention ; pre - set encoding method . The low frequency signal encoder 

FIG . 2 is a block diagram of a decoding apparatus 105 can perform the encoding by using any disclosed 
according to an embodiment of the present invention ; encoding method . That is , since the encoding apparatus 

FIG . 3 is a block diagram of a signal adjuster included in according to the current embodiment is characterized by the 
the decoding apparatus illustrated in FIG . 2 , according to an 50 encoding of the high frequency signal , encoding the low 
embodiment of the present invention ; frequency signal is not limited to a specific encoding 

FIG . 4 illustrates a gain value applied when a signal is method . Examples of the encoding method used in the low 
generated by a signal generator illustrated in FIG . 2 using frequency signal encoder 105 are an Advanced Audio Cod 
only a single signal , according to an embodiment of the ing ( AAC ) method , a method of detecting and encoding only 
present invention ; 55 important frequency component ( s ) from an input signal and 

FIG . 5 illustrates gain values applied when a signal is encoding the remaining frequency components as a prede 
generated by the signal generator illustrated in FIG . 2 using termined noise signal , and so on . 
a plurality of signals , according to an embodiment of the The high frequency signal encoder 110 detects and 
present invention ; encodes important frequency component ( s ) from the high 

FIG . 6 is a block diagram of an encoding apparatus 60 frequency signal divided by the band divider 100 , calculates 
according to another embodiment of the present invention ; and encodes energy value ( s ) of signal ( s ) that reconstruct the 

FIG . 7 is a block diagram of a decoding apparatus band ( s ) from which the important frequency component ( s ) 
according to another embodiment of the present invention ; are detected , and encodes a high frequency signal to recon 

FIG . 8 is a block diagram of an encoding apparatus struct the band ( s ) from which the important frequency 
according to another embodiment of the present invention ; 65 component ( s ) are not detected using the low frequency 

FIG . 9 is a block diagram of a decoding apparatus signal . The high frequency signal encoder 110 includes a 
according to another embodiment of the present invention ; frequency component detector 115 , a frequency component 
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encoder 120 , an energy value calculator 125 , an energy frequency component encoder 120 , the energy value of each 
value encoder 130 , a bandwidth expansion encoder 135 , and band and the information indicating a position of each band , 
a tonality encoder 140 . which are encoded by the energy value encoder 130 , and the 

The frequency component detector 115 detects frequency information for decoding the high frequency signal using the 
component ( s ) determined as important frequency ( s ) compo- 5 low frequency signal , which is encoded by the bandwidth 
nent according to a pre - set criterion from the high frequency expansion encoder 135 and outputs a multiplexed bitstream 
signal divided by the band divider 100. Methods used by the via an output terminal OUT . In some cases , the multi 
frequency component detector 115 to determine an impor plexer 145 can multiplex the data described above and the 
tant frequency component will now be described . As a first tonality ( -ies ) encoded by the tonality encoder 140 . 
method , a Signal to Masking Ratio ( SMR ) value is calcu- 10 FIG . 2 is a block diagram of a decoding apparatus 
lated , and a signal component greater than a masking according to an embodiment of the present invention . Refer 
threshold is selected as an important frequency component . ring to FIG . 2 , the decoding apparatus includes a demulti 
As a second method , an important frequency component is plexer 200 , a low frequency signal decoder 205 , a high 
selected by extracting a spectral peak considering a prede frequency signal decoder 210 , and a band combiner 255 . 
termined weight . As a third method , a Signal to Noise Ratio 15 The demultiplexer 200 receives a bitstream from an 
( SNR ) value is calculated for each sub - band , and a fre encoder ( not shown ) via an input terminal IN and demulti 
quency component having a peak value greater than a plexer the bitstream . For example , the demultiplexer 200 can 
predetermined value in each sub - band having a low SNR demultiplex the bitstream to frequency component ( s ) and 
value is selected as an important frequency component . The information indicating position ( s ) at which the frequency 
three methods described above can be separately embodied 20 component ( s ) are to be reconstructed , an energy value of 
or can be embodied by combining one with another . In each band , and a position of each band in which an energy 
addition , these three methods are only illustrations , and the value is encoded by the encoder , information for decoding a 
present invention is not limited thereto . high frequency signal using a low frequency signal , and 

The frequency component encoder 120 encodes the fre tonality ( -ies ) . The low frequency signal corresponds to a 
quency component ( s ) detected by the frequency component 25 frequency band lower than the pre - set first frequency , and 
detector 115 and information indicating position ( s ) at which the high frequency signal corresponds to a frequency band 
the frequency component ( s ) are prepared . higher than the pre - set second frequency . The first frequency 

The energy value calculator 125 calculates an energy and the second frequency may be , but are not necessarily , set 
value of each signal to reconstruct band ( s ) in which the to be the same value . 
frequency component ( s ) detected by the frequency compo- 30 The low frequency signal decoder 205 decodes the low 
nent detector 115 are included . A band is a processing unit frequency signal using a pre - set decoding method . The low 
applied for the bandwidth expansion encoder 135 to perform frequency signal decoder 205 can perform the decoding by 
encoding . For example , in the case of a Quadrature Mirror using any disclosed decoding method . That is , since the 
Filter ( QMF ) , a band can be a sub - band or a scale factor decoding apparatus according to the current embodiment is 
band . 35 characterized by the decoding of the high frequency signal , 

The energy value encoder 130 encodes an energy value of decoding the low frequency signal is not limited to a specific 
each band , which is calculated by the energy value calcu decoding method . Examples of the decoding method used in 
lator 125 , and information indicating a position of each the low frequency signal decoder 205 are the AAC method , 
band . a method of decoding predetermined important frequency 

The bandwidth expansion encoder 135 encodes signal ( s ) 40 component ( s ) and decoding the remaining frequency com 
to reconstruct band ( s ) in which the frequency component ( s ) ponents as a predetermined noise signal , and so on . 
detected by the frequency component detector 115 are not The high frequency signal decoder 210 decodes frequency 
included using the low frequency signal . When the band component ( s ) encoded by detecting important frequency 
width expansion encoder 135 encodes a signal , the band component ( s ) from the high frequency signal in the encoder . 
width expansion encoder 135 generates and encodes infor- 45 In the case of band ( s ) in which an important frequency 
mation for decoding the high frequency signal using the low component is included , the high frequency signal decoder 
frequency signal . 210 decodes energy value ( s ) of a signal to reconstruct the 

The tonality encoder 140 calculates and encodes each band ( s ) in which the frequency component is included and 
tonality of high frequency signal ( s ) to reconstruct the decodes a high frequency signal of the band ( s ) in which the 
band ( s ) in which the frequency component ( s ) detected by 50 frequency component is included by using the decoded 
the frequency component detector 115 are included . How energy value ( s ) . In the case of band ( s ) in which an important 
ever , in the current embodiment , the tonality encoder 140 frequency component is not included , the high frequency 
does not have to be necessarily included . That is , when a signal decoder 210 decodes the high frequency signal using 
decoder ( not shown ) generates a signal to reconstruct the the low frequency signal . The high frequency signal decoder 
band ( s ) in which frequency component ( s ) are included , if 55 210 includes a frequency component decoder 215 , a syn 
the decoder generates a single signal using a plurality of chronizer 220 , an energy value decoder 225 , a signal gen 
signals instead of using a single signal , the tonality encoder erator 230 , a signal adjuster 235 , a bandwidth expansion 
140 may be necessary . For example , when the decoder decoder 240 , a signal combiner 245 , and a tonality decoder 
generates signal ( s ) that reconstruct band ( s ) in which fre 250 . 
quency component ( s ) are included using both an arbitrarily 60 The frequency component decoder 215 decodes predeter 
generated signal and a patched signal , the tonality encoder mined frequency component ( s ) determined as important 
140 is necessary . frequency component ( s ) according to a pre - set criterion and 

The multiplexer 145 multiplexes the result of the encod encoded by the encoder . 
ing performed by the low frequency signal encoder 105 , the The synchronizer 220 synchronizes a frame applied to the 
frequency component ( s ) and the information indicating 65 frequency component decoder 215 and a frame applied to 
position ( s ) at which the frequency component ( s ) are to be the bandwidth expansion decoder 240 if the frame applied to 
reconstructed at the decoder , which are encoded by the the frequency component decoder 215 does not match the 
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frame applied to the bandwidth expansion decoder 240. The the high frequency signal combined by the signal combiner 
synchronizer 220 may process a portion of or an entire frame 245 and outputs the combined signal via an output terminal 
applied to the bandwidth expansion decoder 240 based on OUT . 
the frame applied to the frequency component decoder 215 . FIG . 3 is a block diagram of the signal adjuster 235 

The energy value decoder 225 decodes energy value ( s ) of 5 included in the decoding apparatus illustrated in FIG . 2 , 
a signal to reconstruct band ( s ) in which the frequency according to an embodiment of the present invention . The 
component ( s ) decoded by the frequency component decoder signal adjuster 235 illustrated in FIG . 3 includes a first 
215 are included . energy calculator 300 , a second energy calculator 310 , a gain 

The signal generator 230 generates signal ( s ) that are to calculator 320 , and a gain application unit 330. The signal 
reconstruct the band ( s ) in which the frequency component ( s ) adjuster 235 illustrated in FIG . 3 will now be described with 
decoded by the frequency component decoder 215 are reference to FIG . 2 . 
included . The first energy calculator 300 calculates an energy value 

Examples of a method used by the signal generator 230 to of a signal to reconstruct each band by receiving the sig 
generate a signal will now be described . As a first method , nal ( s ) , which are generated by the signal generator 230 with 
the signal generator 230 generates an arbitrary high fre respect to the band ( s ) in which the frequency component ( s ) 
quency signal , e.g. a random noise signal . As a second are included , via an input terminal IN1 . 
method , the signal generator 230 can generate a high fre The second energy calculator 310 calculates an energy 
quency signal by copying , e.g. patching or folding , the low value of each frequency component by receiving the fre 
frequency signal decoded by the low frequency signal 20 quency component ( s ) decoded by the frequency component 
decoder 205. As a third method , the signal generator 230 can decoder 215 via an input terminal IN2 . 
generate a high frequency signal using a low frequency The gain calculator 320 receives the energy value ( s ) of the 
signal . band ( s ) in which the frequency component ( s ) are included 

The signal adjuster 235 adjusts the signal generated by the from the energy value decoder 225 via an input terminal IN3 
signal generator 230 so that energy of the signal generated 25 and calculates a gain value so that each energy value 
by the signal generator 230 is adjusted considering energy calculated by the first energy calculator 300 becomes a value 
value ( s ) of the frequency component ( s ) decoded by the obtained by subtracting each energy value calculated by the 
frequency component decoder 215 based on an energy value second energy calculator 310 from each energy value 
of each band , which is decoded by the energy value decoder received from the energy value decoder 225. For example , 
225. The signal adjuster 235 will be described in more detail 30 the gain calculator 320 can calculate the gain value by using 
later with reference to FIG . 3 . Equation 1 . 

The bandwidth expansion decoder 240 decodes a signal to 
reconstruct band ( s ) in which the frequency component ( s ) 
decoded by the frequency component decoder 215 are not Etarget – Ecore 
included in the high frequency signal using the low fre- 35 Eseed quency signal decoded by the low frequency signal decoder 
205 . 

The signal combiner 245 combines the frequency com In Equation 1 , Etarget denotes each energy value received 
ponent ( s ) decoded by the frequency component decoder 215 from the energy value decoder 225 , Ecore denotes each 
and the signal adjusted by the signal adjuster 235. Since the 40 energy value calculated by the second energy calculator 310 , 
signal combined by the signal combiner 245 reconstructs and E denotes each energy value calculated by the first 
only the band ( s ) in which the frequency component ( s ) energy calculator 300 . 
decoded by the frequency component decoder 215 are If the gain calculator 320 calculates the gain value con 
included , the signal combiner 245 further combines the sidering the tonality , the gain calculator 320 receives the 
signal decoded by the bandwidth expansion decoder 240 for 45 energy value ( s ) of the band ( s ) in which the frequency 
the remaining band ( s ) . As described above , the signal com component ( s ) are included from the energy value decoder 
biner 245 finally generates a high frequency signal by 225 via the input terminal IN3 , receives the tonality ( -ies ) of 
combining the signals . the signal ( s ) prepared to the band ( s ) in which the frequency 

The tonality decoder 250 decodes tonality ( -ies ) of sig component ( s ) are included from the tonality decoder 250 via 
nal ( s ) prepared to the band ( s ) in which the frequency 50 an input terminal IN4 , and calculates gain value ( s ) by using 
component ( s ) decoded by the frequency component decoder each received energy value , each received tonality , and each 
215 are included . However , in the current embodiment , the energy value calculated by the second energy calculator 310 . 
tonality decoder 250 does not have to be necessarily The gain application unit 330 applies the gain value for 
included . That is , when the signal generator 230 generates a each band , which is calculated by the gain calculator 320 , to 
single signal using a plurality of signals instead of using a 55 a signal , which is generated by the signal generator 230 with 
single signal , the tonality decoder 250 may be necessary . For respect to each band in which the frequency component ( s ) 
example , when the signal generator 230 generates signal ( s ) are included , received via the input terminal IN1 . 
to reconstruct the band ( s ) in which the frequency compo FIG . 4 illustrates a gain value applied when a signal is 
nent ( s ) decoded by the frequency component decoder 215 generated by the signal generator 230 illustrated in FIG . 2 
are included using both an arbitrarily generated signal and a 60 using only a single signal , according to an embodiment of 
patched signal , the tonality decoder 250 is necessary . If the the present invention . 
tonality decoder 250 is included in the current embodiment , Referring to FIG . 4 , the gain application unit 330 receives 
the signal adjuster 235 adjusts the signal generated by the the signal ( s ) , which are generated by the signal generator 
signal generator 230 by further considering the tonality ( -ies ) 230 with respect to the band ( s ) in which the frequency 
decoded by the tonality decoder 250 . 65 component ( s ) are included , via the input terminal IN1 and 

The band combiner 255 combines the low frequency multiplies the signal ( s ) by the gain value calculated by the 
signal decoded by the low frequency signal decoder 205 and gain calculator 320 . 

( 1 ) 
g = 

' seed 
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A first signal combiner 400 receives the frequency com 610 includes a first transformer 611 , a second transformer 
ponent ( s ) decoded by the frequency component decoder 215 612 , a frequency component selector 615 , a frequency 
via the input terminal IN2 and combines the frequency component encoder 620 , an energy value calculator 625 , an 
component ( s ) and the signal ( s ) gain - multiplied by the gain energy value encoder 630 , a third transformer 650 , and a 
application unit 330. The first signal combiner 400 is a 5 bandwidth expansion encoder 635 . 
component included in the signal combiner 245 illustrated in The first transformer 611 transforms the high frequency 
FIG . 2 . signal divided by the band divider 600 in the time domain to FIG . 5 illustrates gain values applied when a signal is a signal in the frequency domain using a first transformation generated by the signal generator 230 illustrated in FIG . 2 method . using a plurality of signals , according to an embodiment of 10 The second transformer 612 transforms the high fre the present invention . quency signal divided by the band divider 600 in the time Referring to FIG . 5 , the gain application unit 330 receives 
the signal arbitrarily generated by the signal generator 230 domain to a signal in the frequency domain using a second 
via the input terminal IN1 and multiplies the signal by a first transformation method , which is different from the first 
gain value calculated by the gain calculator 320 . transformation method , in order to apply a psychoacoustic 

model . The gain application unit 330 also receives the signal 
generated by copying the low frequency signal decoded by The signal transformed by the first transformer 611 is used 
the low frequency signal decoder 205 or the signal generated to encode the high frequency signal , and the signal trans 
by using the low frequency signal from the signal generator formed by the second transformer 612 is used to select an 
230 via the input terminal IN1 ' and multiplies the signal by 20 important frequency component by applying the psychoa 
a second gain value calculated by the gain calculator 320 . coustic model to the high frequency signal . The psychoa 

A second signal combiner 500 combines the signal , which coustic model is a mathematical model of a masking opera 
is first - gain - value - multiplied by the gain application unit tion of a human auditory system . 
330 , and the signal , which is second - gain - value - multiplied For example , the first transformer 611 can express the 
by the gain application unit 330 . 25 high frequency signal as a real number part by transforming 

A third signal combiner 510 receives the frequency com the high frequency signal in the time domain to a signal in 
ponent ( s ) decoded by the frequency component decoder 215 the frequency domain using a Modified Discrete Cosine 
via the input terminal IN2 and combines the frequency Transform ( MDCT ) method corresponding to the first trans 
component ( s ) and the signal combined by the second signal formation method , and the second transformer 612 can 
combiner 500. The third signal combiner 510 is a component 30 express the high frequency signal as an imaginary number 
included in the signal combiner 245 illustrated in FIG . 2 . part by transforming the high frequency signal in the time 

FIG . 6 is a block diagram of an encoding apparatus domain to a signal in the frequency domain using a Modified 
according to another embodiment of the present invention . Discrete Sine Transform ( MDST ) method corresponding to 
Referring to FIG . 6 , the encoding apparatus includes a band the second transformation method . The signal transformed 
divider 600 , a low frequency signal encoder 605 , a high 35 by the MDCT method and expressed as the imaginary 
frequency signal encoder 610 , and a multiplexer 645 . number part is used to encode the high frequency signal , and 

The band divider 600 divides a signal input through an the signal transformed by the MDST method and expressed 
input terminal IN into a low frequency signal and a high as the real number part is used to select an important 
frequency signal based on a pre - set frequency . The low frequency component by applying the psychoacoustic model 
frequency signal corresponds to a frequency band lower than 40 to the high frequency signal . Since signal phase information 
the pre - set first frequency , and the high frequency signal can be additionally expressed using the transformation , a 
corresponds to a frequency band higher than the pre - set miss match occurring by performing Discrete Fourier Trans 
second frequency . The first frequency and the second fre form ( DTF ) of a signal corresponding to the time domain 
quency may be , but is not necessarily , set to be the same and quantizing an MDCT coefficient can be solved . 
value . The frequency component selector 615 selects frequency 

The low frequency signal encoder 605 encodes the low component ( s ) determined as important frequency compo 
frequency signal divided by the band divider 600 using a nent ( s ) using the signal transformed by the second trans 
pre - set encoding method . The low frequency signal encoder former 612 according to a criterion pre - set from the signal 
605 can perform the encoding by using any disclosed transformed by the first transformer 611. Methods used by 
encoding method . That is , since the encoding apparatus 50 the frequency component selector 615 to determine an 
according to the current embodiment is characterized by the important frequency component will now be described . As 
encoding of the high frequency signal , encoding the low a first method , an SMR value is calculated , and a signal 
frequency signal is not limited to a specific encoding component greater than a masking threshold is selected as an 
method . Examples of the encoding method used in the low important frequency component . As a second method , an 
frequency signal encoder 605 are the AAC method , the 55 important frequency component is selected by extracting a 
method of detecting and encoding only important frequency spectral peak considering a predetermined weight . As a third 
component ( s ) from an input signal and encoding the remain method , an SNR value is calculated for each sub - band , and 
ing frequency components as a predetermined noise signal , a frequency component having a peak value greater than a 
and so on . predetermined value in each sub - band having a low SNR 

The high frequency signal encoder 610 detects and 60 value is selected as an important frequency component . The 
encodes important frequency component ( s ) from the high three methods described above can be separately embodied 
frequency signal divided by the band divider 600 , calculates or can be embodied by combining one with another . In 
and encodes energy value ( s ) of signal ( s ) to reconstruct addition , these three methods are only illustrations , and the 
band ( s ) from which the important frequency component ( s ) present invention is not limited thereto . 
are detected , and encodes an envelope of a signal to recon- 65 The frequency component encoder 620 encodes the fre 
struct band ( s ) from which the important frequency compo quency component ( s ) of a signal transformed by the first 
nent ( s ) are not detected . The high frequency signal encoder transformer 611 , which are selected by the frequency com 
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ponent selector 615 , and information indicating position ( s ) decoding method . Examples of the decoding method used in 
at which the frequency component ( s ) are prepared . the low frequency signal decoder 705 are the AAC method , 

The energy value calculator 625 calculates an energy the method of decoding predetermined important frequency 
value of each signal prepared to band ( s ) in which the component ( s ) and decoding the remaining frequency com 
frequency component ( s ) selected by the frequency compo- 5 ponents as a predetermined noise signal , and so on . 
nent selector 615 are included . The band is a processing unit The high frequency signal decoder 710 decodes important 
applied for the bandwidth expansion encoder 655 to perform frequency component ( s ) in the high frequency signal , 
encoding . For example , in the case of a QMF , a band can be energy value ( s ) of a signal to reconstruct the band ( s ) in 
a sub - band or a scale factor band . which an important frequency component is included , and 

The energy value encoder 630 encodes an energy value of 10 the high frequency signal using the low frequency signal . 
each band , which is calculated by the energy value calcu The high frequency signal decoder 710 includes a frequency 
lator 625 , and information indicating a position of each component decoder 715 , a synchronizer 720 , an energy 
band . value decoder 725 , a signal generator 730 , a signal adjuster 

The third transformer 650 transforms between domains so 735 , a bandwidth expansion decoder 740 , a signal combiner 
that the high frequency signal divided by the band divider 15 745 , a first inverse transformer 750 , and a third inverse 
600 appears in the time domain for each predetermined transformer 753 . 
frequency band using an analysis filterbank . For example , The frequency component decoder 715 decodes predeter 
the third transformer 650 transforms between domains by mined frequency component ( s ) determined as important 
applying the QMF . frequency component ( s ) according to a pre - set criterion and 

The bandwidth expansion encoder 655 encodes high 20 encoded by the encoder . 
frequency signal ( s ) prepared to band ( s ) , in which the fre The first inverse transformer 750 inverse transforms the 
quency component ( s ) selected by the frequency component frequency component ( s ) decoded by the frequency compo 
selector 615 are not included , using the low frequency nent decoder 715 from the frequency domain to the time 
signal . When the bandwidth expansion encoder 655 encodes domain in an inverse process of the transformation per 
a signal , the bandwidth expansion encoder 655 generates 25 formed by the first transformer 611 illustrated in FIG . 6 . 
and encodes information for decoding the high frequency The synchronizer 720 synchronizes a frame applied to the 
signal using the low frequency signal . frequency component decoder 715 and a frame applied to 

The multiplexer 645 multiplexes the result of the encod the bandwidth expansion decoder 740 if the frame applied to 
ing performed by the low frequency signal encoder 605 , the the frequency component decoder 715 does not match the 
frequency component ( s ) and the information indicating 30 frame applied to the bandwidth expansion decoder 740. The 
position ( s ) at which the frequency component ( s ) are to be synchronizer 720 may process a portion of or an entire frame 
reconstructed which are encoded by the frequency compo applied to the bandwidth expansion decoder 740 based on 
nent encoder 620 , the energy value of each band and the the frame applied the frequency component decoder 715 . 
information indicating a position of each band , which are The energy value decoder 725 decodes energy value ( s ) of 
encoded by the energy value encoder 630 , and the informa- 35 a signal to reconstruct band ( s ) in which the frequency 
tion for decoding the high frequency signal using the low component ( s ) decoded by the frequency component decoder 
frequency signal , which is encoded by the bandwidth expan 715 are included . 
sion encoder 655 and outputs a multiplexed bitstream via an The signal generator 730 generates signal ( s ) that are to be 
output terminal OUT . prepared to the band ( s ) in which the frequency compo 

FIG . 7 is a block diagram of a decoding apparatus 40 nent ( s ) decoded by the frequency component decoder 715 
according to another embodiment of the present invention . are included . 
Referring to FIG . 7 , the decoding apparatus includes a Examples of a method used by the signal generator 730 to 
demultiplexer 700 , a low frequency signal decoder 705 , a generate a signal will now be described . As a first method , 
high frequency signal decoder 710 , and a band combiner the signal generator 730 generates an arbitrary high fre 
755 . 45 quency signal , e.g. a random noise signal . As a second 

The demultiplexer 700 receives a bitstream from an method , the signal generator 730 can generate a high fre 
encoder ( not shown ) via an input terminal IN and demulti quency signal by copying , e.g. patching or folding , the low 
plexes the bitstream . For example , the demultiplexer 700 frequency signal decoded by the low frequency signal 
can demultiplex the bitstream to frequency component ( s ) decoder 705. As a third method , the signal generator 730 can 
and information indicating position ( s ) at which the fre- 50 generate a high frequency signal using a low frequency 
quency component ( s ) are to be reconstructed , an energy signal . 
value of each band , and a position of each band in which an The signal adjuster 735 adjusts the signal generated by the 
energy value is encoded by the encoder , and information for signal generator 730 so that energy of the signal generated 
decoding a high frequency signal using a low frequency by the signal generator 730 is adjusted considering energy 
signal . The low frequency signal corresponds to a frequency 55 value ( s ) of the frequency component ( s ) decoded by the 
band lower than the pre - set first frequency , and the high frequency component decoder 715 based on an energy value 
frequency signal corresponds to a frequency band higher of each band , which is decoded by the energy value decoder 
than the pre - set second frequency . The first frequency and 725. The signal adjuster 735 has been described in more 
the second frequency may be , but is not necessarily , set to be detail with reference to FIG . 3 . 
the same value . The bandwidth expansion decoder 740 decodes a signal to 

The low frequency signal decoder 705 decodes the low reconstruct band ( s ) in which the frequency component ( s ) 
frequency signal using a pre - set decoding method . The low decoded by the frequency component decoder 715 are not 
frequency signal decoder 705 can perform the decoding by included from the high frequency signal using the low 
using any disclosed decoding method . That is , since the frequency signal decoded by the low frequency signal 
decoding apparatus according to the current embodiment is 65 decoder 705 . 
characterized by the decoding of the high frequency signal , The third inverse transformer 753 performs an inverse 
decoding the low frequency signal is not limited to a specific process of the transformation performed by the third trans 
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former 650 illustrated in FIG . 6 and inverse transforms a a frequency component having a peak value greater than a 
domain of the signal decoded by the bandwidth expansion predetermined value in each sub - band having a low SNR 
decoder 740 using a synthesis filterbank . value is selected as an important frequency component . The 

The signal combiner 745 combines the frequency com three methods described above can be separately embodied 
ponent ( s ) inversely transformed by the first inverse trans or can be embodied by combining at least one of them . In 
former 750 and the signal adjusted by the signal adjuster addition , these three methods are only illustrations , and the 
735. Since the signal combined by the signal combiner 745 present invention is not limited thereto . 
reconstructs only the band ( s ) in which the frequency com The frequency component encoder 820 encodes the fre 
ponent ( s ) inversely transformed by the first inverse trans quency component ( s ) detected by the frequency component 
former 750 are included , the signal combiner 745 further 10 detector 815 and information indicating position ( s ) at which 
combines the signal decoded by the bandwidth expansion the frequency component ( s ) are prepared . 
decoder 740 and inversely transformed by the third inverse The bandwidth expansion encoder 835 encodes the high 
transformer 753 for the remaining band ( s ) . As described frequency signal using the low frequency signal . When the 
above , the signal combiner 745 finally generates a high bandwidth expansion encoder 835 encodes a signal , the 
frequency signal by combining the signals . 15 bandwidth expansion encoder 835 generates and encodes 

The band combiner 755 combines the low frequency information for decoding the high frequency signal using the 
signal decoded by the low frequency signal decoder 705 and low frequency signal . 
the high frequency signal combined by the signal combiner Unlike the bandwidth expansion encoder 135 illustrated 
745 and outputs the combined signal via an output terminal in FIG . 1 or the bandwidth expansion encoder 655 illustrated 
OUT . 20 in FIG . 6 in which the high frequency signal is divided into 

FIG . 8 is a block diagram of an encoding apparatus bands and only band ( s ) in which an important frequency 
according to another embodiment of the present invention . component is not included are encoded , the bandwidth 
Referring to FIG . 8 , the encoding apparatus includes a band expansion encoder 835 encodes all of the high frequency 
divider 800 , a low frequency signal encoder 805 , a high signal using the low frequency signal . 
frequency signal encoder 810 , and a multiplexer 845 . The multiplexer 845 multiplexes the result of the encod 

The band divider 800 divides a signal input through an ing performed by the low frequency signal encoder 805 , the 
input terminal IN into a low frequency signal and a high frequency component ( s ) and the information indicating 
frequency signal based on a pre - set frequency . The low position ( s ) at which the frequency component ( s ) are pre 
frequency signal corresponds to a frequency band lower than pared , which are encoded by the frequency component 
the pre - set first frequency , and the high frequency signal 30 encoder 820 , and the information for decoding the high 
corresponds to a frequency band higher than the pre - set frequency signal using the low frequency signal , which is 
second frequency . The first frequency and the second fre encoded by the bandwidth expansion encoder 835 and 
quency may be , but are not necessarily , set to be the same outputs a multiplexed bitstream via an output terminal OUT . 
value . FIG . 9 is a block diagram of a decoding apparatus 

The low frequency signal encoder 805 encodes the low 35 according to another embodiment of the present invention . 
frequency signal divided by the band divider 800 using a Referring to FIG . 9 , the decoding apparatus includes a 
pre - set encoding method . The low frequency signal encoder demultiplexer 900 , a low frequency signal decoder 905 , a 
805 can perform the encoding by using any disclosed high frequency signal decoder 910 , and a band combiner 
encoding method . That is , since the encoding apparatus 955 . 
according to the current embodiment is characterized by the 40 The demultiplexer 900 receives a bitstream from an 
encoding of the high frequency signal , encoding the low encoder ( not shown ) via an input terminal IN and demulti 
frequency signal is not limited to a specific encoding plexes the bitstream . For example , the demultiplexer 900 
method . Examples of the encoding method used in the low can demultiplex the bitstream to frequency component ( s ) 
frequency signal encoder 805 are the AAC method , the and information indicating position ( s ) at which the fre 
method of detecting and encoding only important frequency 45 quency component ( s ) are prepared and information for 
component ( s ) from an input signal and encoding the remain decoding a high frequency signal using a low frequency 
ing frequency components as a predetermined noise signal , signal . The low frequency signal corresponds to a frequency 
and so on . band lower than the pre - set first frequency , and the high 

The high frequency signal encoder 810 detects and frequency signal corresponds to a frequency band higher 
encodes important frequency component ( s ) from the high 50 than the pre - set second frequency . The first frequency and 
frequency signal divided by the band divider 800 and the second frequency may be , but is not necessarily , set to be 
encodes the high frequency signal using the low frequency the same value . 
signal . The high frequency signal encoder 810 includes a The low frequency signal decoder 905 decodes the low 
frequency component detector 815 , a frequency component frequency signal using a pre - set decoding method . The low 
encoder 820 , and a bandwidth expansion encoder 835 . 55 frequency signal decoder 905 can perform the decoding by 

The frequency component detector 815 detects frequency using any disclosed decoding method . That is , since the 
component ( s ) determined as important frequency compo decoding apparatus according to the current embodiment is 
nent ( s ) according to a pre - set criterion from the high fre characterized by the decoding of the high frequency signal , 
quency signal divided by the band divider 800. Methods decoding the low frequency signal is not limited to a specific 
used by the frequency component detector 815 to determine 60 decoding method . Examples of the decoding method used in 
an important frequency component will now be described . the low frequency signal decoder 905 are the AAC method , 
As a first method , an SMR value is calculated , and a signal the method of decoding predetermined important frequency 
component greater than a masking threshold is selected as an component ( s ) and decoding the remaining frequency com 
important frequency component . As a second method , an ponents as a predetermined noise signal , and so on . 
important frequency component is selected by extracting a 65 The high frequency signal decoder 910 decodes the high 
spectral peak considering a predetermined weight . As a third frequency signal using the low frequency signal and decodes 
method , an SNR value is calculated for each sub - band , and important frequency component ( s ) in the high frequency 
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signal . The high frequency signal decoder 910 also adjusts method , an important frequency component is selected by 
a high frequency signal prepared to each band in which the extracting a spectral peak considering a predetermined 
important frequency component ( s ) are included and com weight . As a third method , an SNR value is calculated for 
bines the high frequency signal and the important frequency each sub - band , and a frequency component having a peak 
component ( s ) . The high frequency signal decoder 910 5 value greater than a predetermined value in each sub - band 
includes a frequency component decoder 915 , an energy having a low SNR value is selected as an important fre 
value calculator 920 , a bandwidth expansion decoder 930 , a quency component . The three methods described above can 
signal adjuster 940 , and a signal combiner 950 . be separately embodied or can be embodied by combining at 

The frequency component decoder 915 decodes predeter least one of them . In addition , these three methods are only 
mined frequency component ( s ) determined as important 10 illustrations , and the present invention is not limited thereto . 
frequency component ( s ) according to a pre - set criterion and The frequency component ( s ) detected in operation 1010 
encoded by the encoder . and information indicating position ( s ) at which the fre 

The energy value calculator 920 calculates an energy quency component ( s ) are encoded in operation 1015 . 
value of each frequency component decoded by the fre It is determined in operation 1018 whether a band 
quency component decoder 915 . 15 includes the frequency component ( s ) selected in operation 

The bandwidth expansion decoder 930 decodes the high 1010. The band is a processing unit applied to perform 
frequency signal using the low frequency signal decoded by encoding in operation 1035 that is to be described later . For 
the low frequency signal decoder 905 . example , in the case of a QMF , a band can be a sub - band or 

The signal adjuster 940 adjusts a signal prepared to a band a scale factor band . 
in which the frequency component ( s ) decoded by the fre- 20 If it is determined in operation 1018 that a band includes 
quency component decoder 915 are included from among the frequency component ( s ) selected in operation 1010 , an 
the signal decoded by the bandwidth expansion decoder 930 . energy value of each signal to reconstruct the band in which 

The signal adjuster 940 adjusts the signal decoded by the the frequency component ( s ) detected in operation 1010 are 
bandwidth expansion decoder 930 so that an energy value of included is calculated in operation 1020 . 
a signal of a band that is to be adjusted becomes a value 25 An energy value of each band , which is calculated in 
obtained by subtracting an energy value of a frequency operation 1020 , and information indicating a position of 
component included in each band , which is calculated by the each band are encoded in operation 1025 . 
energy value calculator 920 , from an energy value of the Each tonality of high frequency signal ( s ) prepared to the 
signal decoded by the bandwidth expansion decoder 930 . band in which the frequency component ( s ) detected in 

The signal combiner 950 combines the frequency com- 30 operation 1010 are included is calculated and encoded in 
ponent ( s ) decoded by the frequency component decoder 915 operation 1030. However , in the current embodiment , opera 
and the signal adjusted by the signal adjuster 940 . tion 1030 does not have to be necessarily included . That is , 

The band combiner 955 combines the low frequency when a decoder ( not shown ) generates a signal that recon 
signal decoded by the low frequency signal decoder 905 and structs band ( s ) in which frequency component ( s ) are 
the high frequency signal combined by the signal combiner 35 included , if the decoder generates a single signal using a 
950 and outputs the combined signal via an output terminal plurality of signals instead of using a single signal , operation 
OUT . 1030 may be necessary . For example , when the decoder 

FIG . 10 is a flowchart of an encoding method according generates signal ( s ) that are to reconstruct band ( s ) in which 
to an embodiment of the present invention . frequency component ( s ) are included using both an arbi 

Referring to FIG . 10 , an input signal is divided into a low 40 trarily generated signal and a patched signal , operation 1030 
frequency signal and a high frequency signal based on a is necessary . 
pre - set frequency in operation 1000. The low frequency If it is determined in operation 1018 that a band does not 
signal corresponds to a frequency band lower than the include the frequency component ( s ) selected in operation 
pre - set first frequency , and the high frequency signal corre 1010 , signal ( s ) prepared to band ( s ) in which the frequency 
sponds to a frequency band higher than the pre - set second 45 component ( s ) detected in operation 1010 are not included 
frequency . The first frequency and the second frequency are encoded using the low frequency signal in operation 
may be , but are not necessarily , set to be the same value . 1035. When a signal is encoded in operation 1010 , infor 

The low frequency signal divided in operation 1000 is mation for decoding the high frequency signal using the low 
encoded using a pre - set encoding method in operation 1005 . frequency signal is generated and encoded . 
The encoding in operation 1005 can be performed by using 50 The result of the encoding performed in operation 1005 , 
any disclosed encoding method . That is , since the encoding the frequency component ( s ) and the information indicating 
method according to the current embodiment is character position ( s ) at which the frequency component ( s ) are pre 
ized by the encoding of the high frequency signal , encoding pared , which are encoded in operation 1015 , the energy 
the low frequency signal is not limited to a specific encoding value of each band and the information indicating a position 
method . Examples of the encoding method used in operation 55 of each band , which are encoded in operation 1025 , and the 
1005 are the AAC method , the method of detecting and information for decoding the high frequency signal using the 
encoding only important frequency component ( s ) from an low frequency signal , which is encoded in operation 1035 
input signal and encoding the remaining frequency compo are multiplexed in operation 1040. In some cases , the 
nents as a predetermined noise signal , and so on . tonality ( -ies ) encoded in operation 1030 can be multiplied 

In operation 1010 , frequency component ( s ) determined as 60 together in operation 1040 . 
important frequency component ( s ) according to a pre - set FIG . 11 is a flowchart of a decoding method according to 
criterion are detected from the high frequency signal divided an embodiment of the present invention . 
in operation 1000. Methods used in operation 1010 to Referring to FIG . 11 , a bitstream is received from an 
determine an important frequency component will now be encoder ( not shown ) and demultiplexed in operation 1100 . 
described . As a first method , an SMR value is calculated , 65 For example , frequency component ( s ) and information indi 
and a signal component greater than a masking threshold is cating position ( s ) at which the frequency component ( s ) are 
selected as an important frequency component . As a second prepared , an energy value of each band , and a position of 
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each band in which an energy value is encoded by the operation 1105. As a third method , a high frequency signal 
encoder , information for decoding a high frequency signal can be generated using a low frequency signal in operation 
using a low frequency signal , and tonality ( -ies ) can be 1135 . 
demultiplexed . The low frequency signal corresponds to a In operation 1140 , the signal generated in operation 1135 
frequency band lower than the pre - set first frequency , and 5 is adjusted so that energy of the signal generated in operation 
the high frequency signal corresponds to a frequency band 1135 is adjusted considering energy value ( s ) of the fre 
higher than the pre - set second frequency . The first frequency quency component ( s ) decoded in operation 1110 based on an 
and the second frequency may be , but is not necessarily , set energy value of each band , which is decoded in operation 
to be the same value . 1130. Operation 1140 has been described in more detail with 

The low frequency signal is decoded using a pre - set 10 reference to FIG . 3 . 
decoding method in operation 1105. The decoding in opera If operation 1133 is included in the current embodiment , 
tion 1105 can be performed by using any disclosed decoding in operation 1140 , the signal generated in operation 1135 is 
method . That is , since the decoding method according to the adjusted by further considering the tonality ( -ies ) decoded in 
current embodiment is characterized by the decoding of the operation 1133 
high frequency signal , decoding the low frequency signal is 15 If it is determined in operation 1115 that a band does not 
not limited to a specific decoding method . Examples of the include the frequency component ( s ) , in operation 1145 , a 
decoding method used in operation 1105 are the AAC signal to reconstruct band ( s ) in which the frequency com 
method , a method of decoding predetermined important ponent ( s ) decoded in operation 1110 are not included from 
frequency component ( s ) and decoding the remaining fre among the high frequency signal is decoded using the low 
quency components as a predetermined noise signal , and so 20 frequency signal decoded in operation 1105 . 

The frequency component ( s ) decoded in operation 1110 
Predetermined frequency component ( s ) determined as and the signal adjusted in operation 1140 are combined in 

important frequency component ( s ) according to a pre - set operation 1150. Since the signal combined in operation 1150 
criterion and encoded by the encoder are decoded in opera reconstructs only the band ( s ) in which the frequency com 
tion 1110 . 25 ponent ( s ) decoded in operation 1110 are included , the signal 

It is determined in operation 1115 whether a band includes decoded in operation 1145 is further combined with the 
the frequency component ( s ) decoded in operation 1110 . remaining band ( s ) in operation 1150. As described above , a 

If it is determined in operation 1115 that a band includes high frequency signal is finally generated by combining the 
the frequency component ( s ) , it is determined in operation signals in operation 1150 . 
1120 whether a frame applied to the frequency component ( s ) 30 The low frequency signal decoded in operation 1105 and 
decoded in operation 1110 matches a frame applied to the high frequency signal combined in operation 1150 are 
information for decoding the high frequency signal using the combined in operation 1155 . 
low frequency signal . FIG . 12 is a flowchart of operation which is 

If it is determined in operation 1120 that the two frames included in the decoding method illustrated in FIG . 11 , 
do not match each other , the frame applied to the frequency 35 according to an embodiment of the present invention . 
component ( s ) decoded in operation 1110 is synchronized Referring to FIG . 12 , an energy value of a signal prepared 
with the frame applied to the information for decoding the to each band is calculated in operation 1200 by receiving the 
high frequency signal using the low frequency signal in signal ( s ) generated in operation 1135 with respect to the 
operation 1125. In operation 1125 , a portion of or an entire band ( s ) in which the frequency component ( s ) are included . 
frame applied to the information for decoding the high 40 An energy value of each frequency component is calcu 
frequency signal using the low frequency signal may be lated in operation 1205 by receiving the frequency compo 
processed based on the frame applied to the frequency nent ( s ) decoded in operation 1110 . 
component ( s ) decoded in operation 1110 . A gain value of the energy value ( s ) of the band ( s ) in which 

Energy value ( s ) of a signal prepared to band ( s ) in which the frequency component ( s ) decoded in operation 1130 are 
the frequency component ( s ) decoded in operation 1110 are 45 included is calculated in operation 1210 so that each energy 
included are decoded in operation 1130 . value calculated in operation 1200 becomes a value obtained 

Tonality ( -ies ) of signal ( s ) prepared to the band ( s ) in by subtracting each energy value calculated in operation 
which the frequency component ( s ) decoded in operation 1205 from each energy value received in operation 1130. For 
1115 are included are decoded in operation 1133. However , example , the gain value can be calculated in operation 1210 
in the current embodiment , operation 1133 does not have to 50 using Equation 1 above . 
be necessarily included . That is , when a single signal is If the gain value is calculated considering the tonality in 
generated using a plurality of signals instead of using a operation 1210 , the energy value ( s ) of the band ( s ) in which 
single signal in operation 1135 , operation 1133 may be the frequency component ( s ) are included are received in 
necessary . For example , when signal ( s ) that are to recon operation 1205 , the tonality ( -ies ) of the signal ( s ) prepared to 
struct the band ( s ) in which the frequency component ( s ) 55 the band ( s ) in which the frequency component ( s ) are 
decoded in operation 1110 are included are generated using included are also received in operation 1205 , and gain 
both an arbitrarily generated signal and a patched signal , value ( s ) are calculated in operation 1210 by using each 
operation 1133 is necessary . received energy value , each received tonality , and each 

The signal ( s ) that are to be prepared to the band ( s ) in energy value calculated in operation 1205 . 
which the frequency component ( s ) decoded in operation 60 In operation 1215 , the gain value for each band , which is 
1110 are included are generated in operation 1135. Examples calculated in operation 1210 , is applied to a signal generated 
of a method used in operation 1135 to generate a signal will in operation 1135 with respect to each band in which the 
now be described . As a first method , an arbitrary high frequency component ( s ) are included . 
frequency signal , e.g. a random noise signal , is generated in FIG . 13 is a flowchart of an encoding method according 
operation 1135. As a second method , in operation 1135 , a 65 to another embodiment of the present invention . 
high frequency signal can be generated by copying , e.g. Referring to FIG . 13 , an input signal is divided into a low 
patching or folding , the low frequency signal decoded in frequency signal and a high frequency signal based on a 
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pre - set frequency in operation 1300. The low frequency value is selected as an important frequency component . The 
signal corresponds to a frequency band lower than the three methods described above can be separately embodied 
pre - set first frequency , and the high frequency signal corre or can be embodied by combining at least one of them . In 
sponds to a frequency band higher than the pre - set second addition , these three methods are only illustrations , and the 
frequency . The first frequency and the second frequency 5 present invention is not limited thereto . 
may be , but are not necessarily , set to be the same value . The frequency component ( s ) of a signal transformed in 

The low frequency signal divided in operation 1300 is operation 1310 , which are selected in operation 1320 , and 
encoded using a pre - set encoding method in operation 1305 . information indicating position ( s ) at which the frequency 
The encoding in operation 1305 can be performed by using component ( s ) are to be reconstructed are encoded in opera 
any disclosed encoding method . That is , since the encoding 10 tion 1325 . 
method according to the current embodiment is character It is determined in operation 1330 whether a band 
ized by the encoding of the high frequency signal , encoding includes the frequency component ( s ) selected in operation 
the low frequency signal is not limited to a specific encoding 1320. The band is a processing unit applied to perform 
method . Examples of the encoding method used in operation encoding in operation 1350 that is to be described later . For 
1305 are the AAC method , the method of detecting and 15 example , in the case of a QMF , a band can be a sub - band or 
encoding only important frequency component ( s ) from an a scale factor band . 
input signal and encoding the remaining frequency compo If it is determined in operation 1330 that a band includes 
nents as a predetermined noise signal , and so on . the frequency component ( s ) selected in operation 1320 , an 

The high frequency signal divided in operation 1300 is energy value of each signal prepared to the band in which the 
transformed from the time domain to the frequency domain 20 frequency component ( s ) selected in operation 1320 are 
using a first transformation method in operation 1310 . included is calculated in operation 1335 . 

The high frequency signal divided in operation 1300 is An energy value of each band , which is calculated in 
also transformed from the time domain to the frequency operation 1335 , and information indicating a position of 
domain using a second transformation method , which is each band are encoded in operation 1340 . 
different from the first transformation method , in order to 25 If it is determined in operation 1330 that a band does not 
apply a psychoacoustic model in operation 1315 . include the frequency component ( s ) selected in operation 

The signal transformed in operation 1310 is used to 1320 , transforming between domains is performed in opera 
encode the high frequency signal , and the signal transformed tion 1345 so that the high frequency signal divided in 
in operation 1315 is used to select an important frequency operation 1300 appears in the time domain for each prede 
component by applying the psychoacoustic model to the 30 termined frequency band using an analysis filterbank . For 
high frequency signal . The psychoacoustic model is a math example , the transforming between domains is performed in 
ematical model of a masking operation of a human auditory operation 1345 by applying the QMF . 
system . The high frequency signal ( s ) to reconstruct d ( s ) in 

For example , in operation 1310 , the high frequency signal which the frequency component ( s ) selected in operation 
can be expressed as a real number part by transforming the 35 1320 are not included are encoded using the low frequency 
high frequency signal in the time domain to a signal in the signal in operation 1350. When a signal is encoded in 
frequency domain using the MDCT method corresponding operation 1350 , information for decoding the high frequency 
to the first transformation method , and in operation 1315 , the signal using the low frequency signal is generated and 
high frequency signal can be expressed as an imaginary encoded . 
number part by transforming the high frequency signal in the 40 The result of the encoding performed in operation 1305 , 
time domain to a signal in the frequency domain using the the frequency component ( s ) and the information indicating 
MDST method corresponding to the second transformation position ( s ) at which the frequency component ( s ) are pre 
method . The signal transformed by the MDCT method and pared , which are encoded in operation 1325 , the energy 
expressed as the imaginary number part is used to encode the value of each band and the information indicating a position 
high frequency signal , and the signal transformed by the 45 of each band , which are encoded in operation 1340 , and the 
MDST method and expressed as the real number part is used information for decoding the high frequency signal using the 
to select an important frequency component by applying the low frequency signal , which is encoded in operation 1350 
psychoacoustic model to the high frequency signal . Since are multiplexed to a bitstream in operation 1355 . 
signal phase information can be additionally expressed using FIG . 14 is a flowchart of a decoding method according to 
the transformation , a mismatch occurring by performing 50 another embodiment of the present invention . 
DFT ( Discrete Fourier Transform ) on a signal corresponding Referring to FIG . 14 , a bitstream is received from an 
to the time domain and quantizing an MDCT coefficient can encoder ( not shown ) and demultiplexed in operation 1400 . 
be solved . For example , frequency component ( s ) and information indi 

In operation 1320 , frequency component ( s ) determined as cating position ( s ) at which the frequency component ( s ) 
important frequency component ( s ) are selected using the 55 to be reconstructed , an energy value of each band , and a 
signal transformed in operation 1315 according to a criterion position of each band in which an energy value is encoded 
pre - set from the signal transformed in operation 1310 . by the encoder , and information for decoding a high fre 
Methods used in operation 1320 to determine an important quency signal using a low frequency signal can be demul 
frequency component will now be described . As a first tiplexed in operation 1400. The low frequency signal cor 
method , an SMR value is calculated , and a signal component 60 responds to a frequency band lower than the pre - set first 
greater than a masking threshold is selected as an important frequency , and the high frequency signal corresponds to a 
frequency component . As a second method , an important frequency band higher than the pre - set second frequency . 
frequency component is selected by extracting a spectral The first frequency and the second frequency may be , but are 
peak considering a predetermined weight . As a third method , not necessarily , set to be the same value . 
an SNR value is calculated for each sub - band , and a fre- 65 The low frequency signal is decoded using a pre - set 
quency component having a peak value greater than a decoding method in operation 1405. The decoding in opera 
predetermined value in each sub - band having a low SNR tion 1405 can be performed by using any disclosed decoding 
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method . That is , since the decoding method according to the operation 1450 is further combined for the remaining 
current embodiment is characterized by the decoding of the band ( s ) in operation 1455. As described above , a high 
high frequency signal , decoding the low frequency signal is frequency signal is finally generated by combining the 
not limited to a specific decoding method . Examples of the signals in operation 1455 . 
decoding method used in operation 1405 are the AAC 5 The low frequency signal decoded in operation 1405 and 
method , a method of decoding predetermined important the high frequency signal combined in operation 1455 are 
frequency component ( s ) and decoding the remaining fre combined in operation 1460 . 
quency components as a predetermined noise signal , and so FIG . 15 is a flowchart of an encoding method according 

to another embodiment of the present invention . 
Predetermined frequency component ( s ) determined as 10 Referring to FIG . 15 , an input signal is divided into a low 

important frequency component ( s ) according to a pre - set frequency signal and a high frequency signal based on a 
criterion and encoded by the encoder are decoded in opera pre - set frequency in operation 1500. The low frequency 
tion 1410 . signal corresponds to a frequency band lower than the 

It is determined in operation 1415 whether a band pre - set first frequency , and the high frequency signal corre 
includes the frequency component ( s ) decoded in operation 15 sponds to a frequency band higher than the pre - set second 
1410 . frequency . The first frequency and the second frequency 

If it is determined in operation 1415 that a band includes may be , but are not necessarily , set to be the same value . 
the frequency component ( s ) , it is determined in operation The low frequency signal divided in operation 1500 is 
1420 whether a frame applied to the frequency compo encoded using a pre - set encoding method in operation 1505 . 
nent ( s ) decoded in operation 1410 matches a frame applied 20 The encoding in operation 1505 can be performed by using 
to information for decoding the high frequency signal using any disclosed encoding method . That is , since the encoding 
the low frequency signal . method according to the current embodiment is character 

If it is determined in operation 1420 that the two frames ized by the encoding of the high frequency signal , encoding 
do not match each other , in operation 1425 , the frame the low frequency signal is not limited to a specific encoding 
applied to operation 1410 is synchronized with a frame 25 method . Examples of the encoding method used in operation 
applied to operation 1445 that is to be described later . In 1505 are the AAC method , the method of detecting and 
operation 1425 , a portion or an entire portion of the frame encoding only important frequency component ( s ) from an 
applied to operation 1445 may be processed based on the input signal and encoding the remaining frequency compo 
frame applied to operation 1410 . nents as a predetermined noise signal , and so on . 

Energy value ( s ) of a signal to reconstruct band ( s ) in which 30 In operation 1510 , frequency component ( s ) determined as 
the frequency component ( s ) decoded in operation 1410 are important frequency component ( s ) according to a pre - set 
included are decoded in operation 1430 . criterion are detected from the high frequency signal divided 

Signal ( s ) that to reconstruct the band ( s ) in which the in operation 1500. Methods used in operation 1510 to 
frequency component ( s ) decoded in operation 1410 are determine an important frequency component will now be 
included are generated in operation 1435 . 35 described . As a first method , an SMR value is calculated , 

Examples of a method used in operation 1435 to generate and a signal component greater than a masking threshold is 
a signal will now be described . As a first method , an selected as an important frequency component . As a second 
arbitrary high frequency signal , e.g. a random noise signal , method , an important frequency component is selected by 
is generated in operation 1435. As a second method , in extracting a spectral peak considering a predetermined 
operation 1435 , a high frequency signal can be generated by 40 weight . As a third method , an SNR value is calculated for 
copying , e.g. patching or folding , the low frequency signal each sub - band , and a frequency component having a peak 
decoded in operation 1405. As a third method , a high value greater than a predetermined value in each sub - band 
frequency signal can be generated using a low frequency having a low SNR value is selected as an important fre 
signal in operation 1435 . quency component . The three methods described above can 

In operation 1440 , the signal generated in operation 1435 45 be separately embodied or can be embodied by combining 
is adjusted so that energy of the signal generated in operation one with another . In addition , these three methods are only 
1435 is adjusted considering energy value ( s ) of the fre illustrations , and the present invention is not limited thereto . 
quency component ( s ) decoded in operation 1410 based on The frequency component ( s ) detected in operation 1510 
an energy value of each band , which is decoded in operation and information indicating position ( s ) at which the fre 
1430. Operation 1440 has been described in more detail with 50 quency component ( s ) are prepared are encoded in operation 
reference to FIG . 3 . 1515 . 

If it is determined in operation 1415 that a band does not The high frequency signal is encoded using the low 
include the frequency component ( s ) , in operation 1445 , a frequency signal in operation 1520. When the signal is 
signal to reconstruct band ( s ) in which the frequency com encoded in operation 1520 , information for decoding the 
ponent ( s ) decoded in operation 1410 are not included from 55 high frequency signal using the low frequency signal is 
among the high frequency signal is decoded using the low generated and encoded . 
frequency signal decoded in operation 1405 . Unlike operation 1035 illustrated in FIG . 10 or operation 
As an inverse process of the transformation performed in 1350 illustrated in FIG . 13 in which the high frequency 

operation 1345 illustrated in FIG . 13 , a domain of the signal signal is divided into bands and only band ( s ) in which an 
decoded in operation 1445 is inversely transformed using a 60 important frequency component is not included are encoded , 
synthesis filterbank in operation 1450 . all of the high frequency signal is encoded using the low 

The frequency component ( s ) decoded in operation 1410 frequency signal in operation 1520 . 
and the signal adjusted in operation 1440 are combined in The result of the encoding performed in operation 1505 , 
operation 1455. Since the signal combined in operation 1455 the frequency component ( s ) and the information indicating 
only reconstructs the band ( s ) in which the frequency com- 65 position ( s ) at which the frequency component ( s ) are to be 
ponent ( s ) decoded in operation 1410 are included , the signal reconstructed , which are encoded in operation 1515 , and the 
decoded in operation 1445 and inversely transformed in information for decoding the high frequency signal using the 
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low frequency signal , which is encoded in operation 1520 , readable codes on a computer readable recording medium . 
are multiplexed to a bitstream in operation 1525 . The computer readable recording medium is any data stor 

FIG . 16 is a flowchart of a decoding method according to age device that can store data which can be thereafter read 
another embodiment of the present invention . by a computer system . Examples of the computer readable 

Referring to FIG . 16 , a bitstream is received from an recording medium include read - only memory ( ROM ) , ran 
encoder ( not shown ) and demultiplexed in operation 1600 . dom - access memory ( RAM ) , CD - ROMs , magnetic tapes , For example , frequency component ( s ) , information indicat floppy disks , and optical data storage devices . ing position ( s ) at which the frequency component ( s ) are As described above , according to the present invention , prepared , and information for decoding a high frequency 
signal using a low frequency signal can be demultiplexed in 10 nal corresponding to a frequency band higher than a pre - set important frequency component ( s ) are detected from a sig 
operation 1600. The low frequency signal corresponds to a frequency and encoded , and energy value ( s ) of a signal to frequency band lower than the pre - set first frequency , and 
the high frequency signal corresponds to a frequency band reconstruct band ( s ) in which the detected frequency 
higher than the pre - set second frequency . The first frequency component ( s ) are included are encoded . In addition , a signal 
and the second frequency may be , but are not necessarily , set 15 to reconstruct a band in which important frequency compo 
to be the same value . nent ( s ) are included is adjusted considering an energy value 

The low frequency signal is decoded using a pre - set of the important frequency component ( s ) and decoded . 
decoding method in operation 1605. The decoding in opera Accordingly , even though encoding or decoding is per 
tion 1605 can be performed by using any disclosed decoding formed using a small number of bits , there is no degradation 
method . That is , since the decoding method according to the 20 in sound quality of a signal corresponding to a high fre 
current embodiment is characterized by the decoding of the quency band , and thus coding efficiency can be maximized . 
high frequency signal , decoding the low frequency signal is While the present invention has been particularly shown 
not limited to a specific decoding method . Examples of the and described with reference to exemplary embodiments 
decoding method used in operation 1605 are the AAC thereof , it will be understood by those of ordinary skill in the 
method , a method of decoding predetermined important 25 art that various changes in form and details may be made 
frequency component ( s ) and decoding the remaining fre therein without departing from the spirit and scope of the 
quency components as a predetermined noise signal , and so present invention as defined by the following claims . 
on . 

Predetermined frequency component ( s ) determined as What is claimed is : 
important frequency component ( s ) according to a pre - set 30 [ 1. A method of encoding a high frequency band of a 
criterion and encoded by the encoder are decoded in opera signal , the method comprising : 
tion 1610 . dividing the signal into a low frequency band lower than 
An energy value of each frequency component decoded in a first pre - set frequency and the high frequency band 

operation 1610 is calculated in operation 1615 . higher than a second pre - set frequency ; 
The high frequency signal is decoded in operation 1620 35 detecting and encoding one or more frequency compo 

using the low frequency signal decoded in operation 1605 . nents included in the high frequency band according to 
It is determined in operation 1625 whether a band a pre - set criterion ; 

includes the frequency component ( s ) decoded in operation encoding one or more energy values for sub - bands of the 
1620. The band is a processing unit applied to perform the high frequency band in which the detected one or more 
encoding in operation 1620. For example , in the case of a 40 frequency components are included ; and 
QMF , a band can be a sub - band or a scale factor band . encoding sub - bands of the high frequency band in which 

If it is determined in operation 1625 that a band includes the detected one or more frequency components are not 
the frequency component ( s ) , a signal to reconstruct a band included . ] 
in which the frequency component ( s ) decoded in operation [ 2. The method of claim 1 , further comprising : 
1610 are included from among the signal decoded in opera- 45 encoding one or more tonalities of sub - bands of the high 
tion 1620 is adjusted in operation 1630 . frequency band in which the detected one or more 

The signal decoded in operation 1620 is adjusted in frequency components are included . ] 
operation 1635 so that an energy value of a signal of a band [ 3. A method of decoding a high frequency band of a 
adjusted in operation 1630 becomes a value obtained by signal in which the high frequency band of the signal 
subtracting an energy value of a frequency component 50 includes frequencies above a pre - set frequency and a low 
included in each band , which is calculated in operation frequency band of the signal includes frequencies below the 
1615 , from an energy value of the signal decoded in opera pre - set frequency , the method comprising : 
tion 1620 . decoding one or more frequency components included in 

The frequency component ( s ) decoded in operation 1610 the high frequency band ; 
and the high frequency signal adjusted in operation 1630 are 55 decoding one or more energy values for sub - bands of the 
combined in operation 1640 . high frequency band in which the decoded one or more 

As described above , the signal combined in operation frequency components are included ; 
1640 reconstructs the band ( s ) in which the frequency generating one or more signals for the sub - bands of the 
component ( s ) are included , and the high frequency signal high frequency band in which the decoded one or more 
decoded using the low frequency signal in operation 1620 60 frequency components are included ; 
reconstructs the band ( s ) in which the frequency compo adjusting an energy value of the generated one or more 
nent ( s ) are not included . signals according to one or more energy values of the 

The low frequency signal decoded in operation 1605 and decoded one or more frequency components and the 
the high frequency signal combined in operation 1650 are decoded one or more energy values corresponding to 
combined in operation 1645 . sub - bands of the high frequency band in which the 

The invention can also be embodied as computer ( includ decoded one or more frequency components are 
ing all devices having an information processing function ) included ; 
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combining the decoded one or more frequency compo of the decoded one or more frequency components from the 
nents and the one or more energy value - adjusted sig energy value of the sub - bands of the decoded high frequency 
nals ; and signal corresponding to the one or more frequency compo 

generating random noises , for sub - bands of the high nents . ] 
frequency band in which the decoded one or more [ 13. The method of claim 11 , further comprising : 
frequency components are not included . ] synchronizing frames with each other if a frame used in 

[ 4. The method of claim 3 , wherein the one or more the decoding of the one or more frequency components generated signals are one or more arbitrarily generated does not match a frame used in the decoding of the high signals . ) frequency signal . ] 
[ 5. The method of claim 3 , wherein the one or more 10 [ 14. A non - transitory computer readable recording generated signals are generated by copying a signal corre 

sponding to the low frequency band of the signal . ] medium storing a computer readable program for executing , 
[ 6. The method of claim 3 , wherein the one or more by a processor , a method of decoding a high frequency band 

generated signals are generated by using the low frequency of a signal in which the high frequency band of the signal 
band of the signal . ] includes frequencies above a pre - set frequency and a low 

[ 7. The method of claim 3 , wherein the adjusting com frequency band of the signal includes frequencies below the 
prises adjusting the energy value of the generated one or pre - set frequency , the method comprising : 
more signals so that the energy value of the generated one decoding one or more frequency components included in 
or more signals becomes a value obtained by subtracting the the high frequency band ; 
one or more energy values of the decoded one or more 20 decoding one or more energy values corresponding to 
frequency components from the decoded one or more energy sub - bands of the high frequency band in which the 
values corresponding to sub - bands of the high frequency decoded one or more frequency components are 
band in which the decoded one or more frequency compo included ; 
nents are included . ] generating one or more signals corresponding to the 

[ 8. The method of claim 3 , further comprising : sub - bands of the high frequency band in which the 
decoding one or more tonalities of sub - bands of the high decoded one or more frequency components are ; 

frequency band in which the decoded one or more adjusting an energy value of the generated one or more frequency components are included . ] signals according to one or more energy values of the [ 9. The method of claim 8 , wherein the adjusting com decoded one or more frequency components and the prises adjusting the energy value of the generated one or 30 decoded one or more energy values corresponding to more signals using the one or more energy values of the sub - bands of the high frequency band in which the decoded one or more frequency components and the one or decoded one or more frequency components are more decoded tonalities based on the decoded one or more included ; energy values corresponding to sub - bands of the high fre 
quency band in which the decoded one or more frequency 35 combining the decoded one or more frequency compo 
components are included . ] nents and the one or more energy value - adjusted sig 

[ 10. The method of claim 3 , further comprising : nals ; and 
synchronizing frames with each other if a frame used in generating random noises , for sub - bands of the high 

the decoding of the one or more frequency components frequency band in which the decoded one or more 
does not match a frame used in the decoding sub - bands 40 frequency components are not included . ] 
of the high frequency band in which the decoded one or [ 15. An apparatus for decoding a high frequency band of 
more frequency components are not included . ] a signal in which the high frequency band of the signal 

[ 11. A method of decoding a high frequency band of a includes frequencies above a pre - set frequency and a low 
signal in which the high frequency band of the signal frequency band of the signal includes frequencies below the 
includes frequencies above a pre - set frequency and a low 45 pre - set frequency , the apparatus comprising : 
frequency band of the signal includes frequencies below the a frequency component decoder to decode one or more 
pre - set frequency , the method comprising : frequency components included in the high frequency 

decoding one or more frequency components included in band ; the high frequency band ; an energy value decoder to decode one or more energy decoding a high frequency signal corresponding to the 50 values corresponding to sub - bands of the high fre high frequency band by using the low frequency signal quency band in which the decoded one or more fre corresponding to the low frequency band ; quency components are included ; adjusting an energy value of sub - bands of the decoded a signal generator to generate one or more signals corre high frequency signal corresponding to the decoded 
one or more frequency components based on one or 55 sponding for the sub - bands of the high frequency band 

in which the decoded one or more frequency compo more energy values of the decoded one or more fre nents are included ; quency components ; and 
combining the decoded one or more frequency compo a signal adjuster to adjust one or more energy values of the 

nents and the energy value - adjusted high frequency generated one or more signals according to one or more 
signal . ] energy values of the decoded one or more frequency 

[ 12. The method of claim 11 , wherein the adjusting components and the decoded one or more energy 
comprises adjusting the sub - bands of the decoded high values corresponding to sub - bands of the high fre 
frequency signal corresponding to the decoded one or more quency band in which the decoded one or more fre 
frequency components so that the energy value of the quency components are included ; 
sub - bands of the decoded high frequency signal correspond- 65 a signal combiner to combine the decoded one or more 
ing to the one or more frequency components becomes a frequency components and the one or more energy 
value obtained by subtracting the one or more energy values value - adjusted signals ; and 
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a bandwidth extension decoder to generate random [ 22. The apparatus of claim 15 , further comprising : 
noises , for sub - bands of the high frequency band in a synchronizer to synchronize frames with each other if a 
which the decoded one or more frequency components frame used by the frequency component decoder does 
are not included . ] not match a frame used by the bandwidth extension 

decoder . ] 
[ 16. The apparatus of claim 15 , wherein the one or more [ 23. A method of decoding a high frequency signal , the 

generated signals are an arbitrarily generated signals . ] method comprising : 
[ 17. The apparatus of claim 15 , wherein the signal gen decoding one or more energy values included in a bit 

erator generates a signal obtained by copying a signal stream ; 
corresponding to a frequency band lower than the pre - set 10 decoding one or more frequency components of a high 

frequency band included in the bitstream ; frequency . ] generating one or more signals by using the decoded one 
[ 18. The apparatus of claim 15 , wherein the one or more or more energy values , for sub - bands of the high 

generated signals are generated by using the low frequency frequency band in which the decoded one or more 
band of the signal . ] frequency components are included ; and 

generating random noises , for sub - bands of the high [ 19. The apparatus of claim 15 , wherein the signal frequency band in which the decoded one or more adjuster adjusts the energy value of the generated one or frequency components are not included . ] 
more signals so that the energy value of the generated one 24. A method of encoding a signal including at least one 
or more signals becomes a value obtained by subtracting the of audio and speech , the method comprising : 
one or more energy values of the decoded one or more 20 dividing the signal into a high frequency signal corre 
frequency components from the decoded one or more energy sponding to a band higher than a first pre - set frequency 
values corresponding to sub - bands of the high frequency and a low frequency signal corresponding to a band 
band in which the decoded one or more frequency compo lower than a second pre - set frequency ; 
nents are included . ] encoding the low frequency signal ; 

determining a first subband in which one or more fre [ 20. The apparatus of claim 15 , further comprising : quency component is included and a second subband in 
which one a tonality decoder to decode one or more tonalities of or more frequency component is not 

sub - bands of the high frequency band in which the included , in the band corresponding to the high fre 
decoded one quency signal , where the band corresponding to the or more frequency components are high frequency signal includes a plurality of subbands ; included . ] encoding one or more energy values of the high frequency 

[ 21. The apparatus of claim 20 , wherein the signal signal for the first subband ; 
adjuster adjusts the energy value of the generated one or encoding the high frequency signal for the second sub 
more signals using the one or more energy values of the band in a different manner from the encoding manner 
decoded one more frequency components and the for the first subband ; and 
decoded one or more tonalities based on the decoded one or generating a bitstream including an encoded result of the 
more energy values corresponding to sub - bands of the high low frequency signal and an encoded result of the high 
frequency band in which the decoded one or more frequency frequency signal . 
components are included . ] 
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