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^ 4^4 ̂ IHl §14-
i&4, 4 4^ $] 44 4^1 4 7^4 SLK] S. 4 JLS *$ 4 4 Jl4 44 S.K] S. 

4:M *114 44# 44°-S 444°H 44 4s 4°14 711444 3-§-*M 
444 °J ^ °fl4 £ 7^4 SLK] SL 4:^# ^ #14 4 §l7ll 44 SLK] SL 44 4 
o]$\ 44 4^4 444°ll §14-

4*11 "T# 
444 4^1 4 44 ̂>7] ^ ft 4 4^ S] 4 A] oj] ol] 44, S.^ 44 ̂  

S.t]SL 711^ 4^! 4, 44^ *1144 S444 S.t]SL 4^# ̂  §144 4711; 
^7l 44^ *114 4 Si## 7H^ *11 4°ll tfl4 S.t]SL 4^# 
7H£^ ̂ 5144 4BH1 ^-g-^H 44^1 ̂ TH #§14 44^1 7t4 
SL^SL 4:^# ^3444 4711; 4-71 44^ ̂ 7l# 4^11 #§l£l4 44^ 7t4 
s.t\s. 4^7t ̂ 44# 7t44 444 114471 ̂ M, 471 44^1 7t4 
SL^SL 4JL°11 44 71144 4 431°144 ̂ 444 4T11; 4 47l 44 71144 
4 42ll0140l ^44 44^1 7}^rS.^SL 4:^# 471 44^1 ̂ 7l# 4^11 
#§144 4T11;# S444. 

ZLZ\5L, 47l ^444 47114,47l 4^4 £.t]$L 4^# 471 44^1 
o] 7fl^ofl #7114^ 4711; 4 47l 4^1 ̂ 4 S-t]S- 4^7t 

71-4^1 3I£44 7t4£# 471 47114 S.t\s. 4JL 44°11 471 44^1 ̂ TI 
44°11 tfl 4^14 4^ 711444 ^44^1 471 44^1 7}^S-t]SL 4^# 
^444 4T11;# a44 4 §14. 
a4,471 ̂ 1444 4T114, 47l 44^1 ̂ TI 4 3J44# 7t44 444 

44471 ̂ 4^H£4 7ll£l ^ ?j on tfl 4^14 7t4 SLK] SL 4^°11 44 
711444 444 4T11; 4 471 ^H5i 4 7flsl ^4^14 71-4^^-
4^°11 4 511 °144 ̂ 444 4T11;# S44 4 §14. 

ZL^JL, 47l ^1444 4T114, 47l 44^1 ̂ TI 4 471 4 7flsl 
^T1# 4^14 ^4^14 SLK]SL 4JL°11 711444 O^-S ̂ 444 
4T11;# ^ a44 4 §14. 
a4,471 ̂ 444 4T114, 47l 44^1 ^4^14 44^1 7t4 

SL^SL 4^°11 4^11 °144 ̂ 444 4T11; 4 471 i411014°l ^44 471 
44^1 7WSLr]SL 4^°11 4^ 71144 4 44 711444 44 ̂ 4 711444 
444 4T11;# S44 4 §14. 

ZL5l 3L, 471 SLK] SL 4^# 3I£44 7t4 £# ̂ 1 e| 4^ 4Bl ̂  HRTF(Head 
Related Transfer Filter) 4^i 4 4 §14. 
i£4, #§144 47114, 4^ ^4°11 ̂ 4^14 7t4 4^ 4 4^ *114^1 

SLTJ SL 4JL# ^ 4 4°i 471 4^ *114 °11 ^ 4^14 T! # 4^11 #§14 4 
§14. 
44,471 4^14 44 471 3 4 4 4^ ̂  4 44 i 44, ̂  SL 444, 
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444 4:^4 ^^4;^7l 4^ ̂ 4 
Ji^^r 7}*] 4 sfl 4 on tfl ft SLK] SL 4:^4 Ji^^c 7}*] £4 4 e| 44 
4BH ^-g-*}^ 444 ^^ofl 4^4 444 7t4^^-4i:4 M*Rr 
7Hh S.t] SL 4 4 4; 471 4^ ̂  ̂ 1- 4^11 4 4 444 7t4 S.t] SL 
^Jl7f ^44# 7M^ 44^1, <$7} 4^ 7}^rS.t]SL 
4JL°11 ^ 7]}91& ^ i411°U.M ^44^ 7}^SL^]SL 4^4; ̂  471 44 
7114^1 ^ iHl°Ul°l ^44 4^ 
5L4ft4. 

[16] ZL51JI, ^-7] 71-^-^-^^- ^^4^,^71 44^4 ̂ -4^- 4^4 471 4n^ 
^444 7fl^oH 444^ 444Jl, 471 44^4^-4^-4^71-71-4^ 
iS.## 7H£^ ̂ 7} 4^1^L SLt]SL 4JL 44°11 44 444 z^ofl 
tfl 4^1 ̂  4 ̂  >11 4 ^ -g-^H #7l 4^ 7HV SLt]SL 4^4 4 4 4 ̂T 
§14-

[17] £Eft, ̂ 7} 7\<$ SL^SL 4^4^, ̂ 7l 4n^ ̂ 7] 4 444# 7Hr 
44^44471 44 J= 7ll ol ^4°11 tfl-g-£l^7H>^-^^-^l^011 
44 Til 444^, -$7] 3 £ - 7fl o} ^ 4 4 ofl tfl 44 i=. 44 otio 
4JL°11 iHl°U.M ̂ 44 4 §14. 

[18] ZLZ)5L,^r7] 7}^rSLt]SLx\ 2)^,^7] 44^1 ̂ 4 7\ 4 471 ^H£4 
7115] ^44#44ft^44°ll tfl-g-5]^ o_4 o_ Al^ofl ^44 
4 §14-

[19] i&4, ̂ 7] 7HV SL^ ^-^5144, #7l 44^1 ̂  ̂°fl tfl -g-5] 4 44^1 7HV 

SLt]SL 4JL°H 4^1°U14 ^44^,471 43l°l4°l ^44 44 44^1 7HV 

SLTJSL 4:^1 4^ 444 4 44 4444 44 44 4444 44 nr §14. 
[20] ZL?\ JL, S&7] SLt] SL 4^# 3.5.^-i: 7t4 £4 4 5] 44 4 B] 4 HRTF(Head 

Related Transfer Filter) 44 4 4 §14. 
[21] i£ft, ̂ "71 #§14^,4^ tfl-§-£|^ 4^ *11^^ 

SLTj SL ^1^4 4 ̂o1 ̂  ̂7l 4^ ̂  ̂  ^ -g-5] 4 ̂  7] 4 4^ H: ̂  
§14. 

[22] ft^a, ̂ 7l 4^ # ̂  ̂>7l 3 ft 4 ^ ^ €4 i °fl 44, SL^SL ^14 
S.t]SL 7114 yoVl^^, 4n^ ^^"i: a^>4 ̂ -4^- ̂ 1^4 ^ ̂ ^4 ̂ 4; 
^7l 4n^^l f17Hfe *fl s°ll tfl ft ̂ .4^. 4^4 
7I-4 £4 4 s] 44 44 on 3 -g-^1-4 44; 47l 7t4 SLK] SL 4^S 4 ̂  4^-4 
4^ S.t]SL 4^4 444 4^s 44n^°ll 44 4°lft >11 ^1 ̂ 4-
^44&| 444 44 S.t]SL 4^4 4^4^ 44; ̂  ̂ 7l 4^^l 7t4 
S.t]SL 4^4 471 4^r4 ̂ ^7]4 4^11 #§14^ 44 ;4 a41: ̂  §14. 

[23] ZL5] JL, 471 4^4^ 44fe, ̂ 7l 44^4 S.t]s. 4^4 471 4^^ 
^444 7114011 4-g-sl£4 4^114^ 44;^7l 7t4^-i:l^-4^s 
444JL7} 44 SL^SL 4^4 444 4^^-S 44(Ipsilaterall) ^4^14 
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4^=r(contralateral) ^^7^# 4444 4 >11; 47l ^^7^ 41 7]-4 
€^#^-§-^>31,^-71 tfl-§-£|^ 

7t4^-i:l^-4^°ll 3gB\^r ^44^- 4>11; 471 
tfl-g-5]^ o_4 o_ A]^ ^ #7] Ef^^TX]^o11 tfl-§-£]^ o_4 o_ A]^ zl-Zl-oll ̂  
>11444 44°i 471 44^1 7t4 S.t]SL 4^4 ̂ 444 4>H;4 S44 4 
§14. 

[24] 44441 4^14 44471 ̂  ft £ ̂  9\ H 4A] oil °fl 44, -2-4SL 444, 
44 °1 ^^4. ^.4^. 4^4 <^§144 ^4; #7l 44^1 *114 4 
3.5.^-i: 7\T] ^ ^ ofl tfl ft ̂ .4 4^4 Jl^^k 7\7] £4 ̂  e| ̂  

ofl ^44^., 471 7H> SL^SL *[$-S- ^44^.4 44 SL^SL 4:M *11 4 
444 44°-S 444°11 44 4S 4°14 >11444 ^44^1 44^1 7t4 
SL^SL 4:^4 ̂ 3444 7}^ SL^S. ^44; 4 4?1 44^ 7}^ SL^S. 
4^# 4^1 44^ ̂ ^4 4^11 4§144 4§14;4 S4ft4. 

[25] ZL5] JL, 471 7t4 S.t]SL *$444,471 4^ ̂  £l ^.4SL 4^4 471 44^1 
^s\m 7fl4°ll tfl4^1 £4 444^,471 71-4^-^^-4^^^443-4 
44 S.t]SL 4:M *11 4 444 44 44(Ipsilaterall) ^ 7j 4 
44(contralateral) ^^17\ # 444^, 471 44 — ̂  7\ °]] tfl 4^ 4 44 _$.4 SL 
4JL°11 7^3)-4^B1 4^1-^44^,471 44 tfl-g-s]^ 7t4 
SL^SL 4^°11 3-44 44 4^1- ̂ 44^., 471 tfl-g-s]^ 
SLt]SL 4JL 4 471 44 tfl-§-£]^ o_4 o_ A} Jr zi-zi-oii 4^ >11444 
44°i 471 44^1 7}^rSL^S. 4JL4 ̂ 44 4 §14. 

[26] 44,471 4^14 44 471 ̂  4 4 4^ ̂  4 44 i °fl 44, SL^SL 44 ̂1 
S.t]SL 44 4^4, 44^ *1144 S444 S.t]SL 4^4 ̂ §144 4 >11; 
471 44^ *114 4 3i£44 7H4 *H4°11 tfl ft S.t\s. 4^4 3i£44 
7t44 4^1 ̂ 4 45S44 °i44 4444 4>11; 471 44 44°11 44 
471 JI£44 >1-44 *114^1 444 ̂ .£44 7H£^ ̂ 5144 
^444 4>11; 471 4^17} ̂ 44 4JL°11 >11444 ^144^1 44^1 7t4 
SL^SL 4^4 ̂ 444 4>11; 4 4>1 44^1 7t4 SL^SL 4^4 471 44^ 
^^1^14 4^11 4§144 4>!1;4 S444. 

[27] LIE] JL, 47l 4444 4>114, 44^1 *114 4^1 44£(correlation) 4 
44£(Similarity)4 °|44°i 471 JI£44 7H4 *H4°11 tfl ft SLK\SL 4^4 
JI£44 7t4 ^ Bfls 4^1 ̂  4 45S 44 ^44 444 4 §14. 

[28] 44,471 4^14 44471 ̂  4 4 4^ ̂  4 44 i °fl 4^, SL^SL 44 ̂1 
S.t]SL Tll^ 4^4, 44^1 *1144 S444 S.t]SL 4^4 ̂ §144 4>11; 
<^§14^-^^-4^4^c>i£44^1*1144 4014 3^44 7}*) £4 
^ sl 44 4^1 °fl ^ 44^1 44 S.t] SL 4^4 *$ 444 4>11; 471 *$ 4 4 7t4 
S.t]SL 4^4 ̂ 14 4471-4^4 4 §14 ^ 
471 7fl<y^£] 7}^rS.t]SL 4^4 ̂ 14s 4444 4>!1;4 S444. 
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^<5] 
[29] 444 44 44 4 4^ 4 444 ̂ X\ 4 o] s A}44^ 444 4 4 41 4 

^.4 44 7} 2fl ^-s}^ iS.## 7}*) 4 7\<$ °_4 S. 4JL# ^444 44 
44. 

[30] £la4 £lb4^2fl4 7H>^-4^- *114 4^4 4^44 44^4, 
[31] 5124 4 4^4 4 44 41 41 4^, 0,4 o. 44 4 444 4444 4^51, 
[32] £ 34 4 4^ 4 4 44 i 41 44, 4 44 ̂  tfl 4 444 44 4 7HV 

^.4^-# 4^44 44^4, 
[33] £4 44 £74 4 4^4 444 44 4141 44, 11.1 *1144 

44^4^1 7.1 *1144 ^44# ̂  #^*Rr ^#^*>71 44 514, 
[34] £84 4 4^ 4 4 44 4141 44, ̂ -4 SL 44 4 SL^ SL 4 4 4^ 4 

4^44 4 4 £4, 
[35] £9444^4 44 44 4141 44,^-4^-444 444 4444 4^£, 
[36] £ 10 4 £ 114 4 4^4 444 €4 4141 44, 11.1 *1144 SL^SL 4:^# 

44^M 7.1 ^4 ̂TxlTl^-S^n ^^tioyw^^T^7j 4^5114 
[37] £ 124 4 4^ 4 44 €4 4141 44, -2.4 SL 44 4^-4^- 4 4 4^ 4 

4^44 4 4 £4, 
[38] £134^2114 li.i *1144 ^-4^-4^1-7.1 *1144 ^44# ̂ 11 #®144 

4^4 4^44 £4, 
[39] £ 14 44 £ 204 4 4^4 444 44 4141 44, 444 44 ̂  4^4 

o]-g-4&| 1U ^v|4 o.4iAjif7,i ̂ 44 ^441-^4 
4^44 £4, 

[40] £ 214 4 4^ 4 4 44 4141 44, MPEG SURROUND4 44 4^4 *114 
44 4444 44,444 44^ 44^4 4*344 
44 41# 4^44 4 4 £4,^.5} JL, 

[41] £ 22 44 £ 254 4 4^4 4 44 4141 44, 44 *114 ^-4 ̂ - 4 4 
4^44 4^44 £4°I4. 
I^^l €*11-3 ^ 

[42] 4 44 4144 444 444 7>4 4 9X3. ^ &| 7M 44 41# 7>4 4 
444,44 44 4144 £441 414 4^ 444 4^41 4444 4^4^4 
44. ̂ 4 o]^ #44 44 ^Bfl4i tfl^ffl 44# 444^14 4°1 444, 
71144 44 4 44 4441 S444 2.4 44,444 44 4444 
S444 4°-S O]B(]£|^O> fh}. 44 4144 4^441 4^4 444 44 
4441 44 44^4 4^°l -3-4# ^4 4 44^4444 44^.444 
4^4 4444. 

[43] 41, 42 44 4^4 444 44-3-^44 4^444 444 ̂  444, 
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44-3-^44 4^441 4^11 444^44 4 44-4^44 444 
^4-3-^# 45 ^^}4 

[44] 4 #4414 444 4^4 44 444 44 41# 4^44 4^ 444 
4 O.S., 4^44# 444^4 4 £7} 4^4. 444 ̂ 44 444 ̂ 444 
4^4 ̂ 44 £^4 4, 444 S44 S444. 4 #4414, "S444" a4 
"4444" 44 -g-o| 4 44^1 #4,44, 44, 44, 441^, 
44 i&4 °1 4 °l ^4 44 4 4 z^B\ 4 4 °) 4, 44 i&4 ZL 
°144 4^ 444°|4 44, ̂ 1, 44, 44-3-^, 44 HL4 °144 ^44 
444 ^4 i&4 ^71-71-^^4 45] Hfl^H £>4 4°-S O]^£]O|6]: ^4. 

[45] 44 4141 §1^4 '2-"t' 44 '4'4 ̂ £444 7] 4°| 4 43>4 4^M, 
4—4 o] £E4 ^ S. 4444 4 4—4 <>| 4 ^ 4 2]^- o_g_ 
444 4 §14. ^4, 444 '2-"t' 44 444 '4'4 44 4 4^4 ̂  S 
444 €17} §14 '£4' 44 '4'# 444^4 ̂ £444 2.IS 
H4440I ^0)5:^401 ^^4(4514)^ 444 4 §14. 

[46] o] *}f ^X\ 411- ^ 451^4 4^4^! 44 4 4^ 44 S 44, ̂  4 51^4 
4^4°^ 4^441 §H, 444714 4444 44 -2.^4 444 £44JL# 
4^4JI o]oii ^44444^444471^44. 

[47] £ 24 4 4^ 4 4 44 oil 41 44, SLTJSL 44(100)4 444 £4 4 
4^5L°14. £241 £44 44 4°l, SL^]SL 44(100)4 <^§14(ii0), 7HJ-
SL^SL 444(120), 7}-#$LK]SL 4 s]4(130) 4 #§14(140)1- S444. 44, 
4 4^4 4 44 4141 44, SL^SL 44(100)4 444 ̂ 44# S444, 
444 ^444 444 444441 444 4 §14. 

[48] ^§14(110)4 444 *1144 X444 SL^SL 4JI# ^§1444. °H, 
^ §14(110)4 4°l 4 3i£44 7H4 444 *1144 S444 S.t]$L 4^# 
^§144 4 §14. 41# 4^, §14(110)4 ll.l *1144 S.t]$L 4^# ̂ §144 
4 §14. 

[49] 71-4 ^-4 SL 4 44(120)4 444 *114 4 ̂ £44 7M 4 *11441 4 4 
S.t]$L 4^# 3£44 7>4£# 4 s]44 44 44 4441 ^44^1 444 
^4 4 41 #§! 4 444 71-4 ̂ -4 SL 4^# 44 44. 44, 7}4 ̂ .4 SL 
444(120)4 444441 444 ̂ 4444 °144&l 4*11 ^444^4 44 
JI£414 4444 4i5]#2.1^^]-7l %i%x\ HRTF iL4 44# 444 4 
§14. °14, HRTF 444 444 44^4 44^44 4-§-7}4 4 
4444 4s 4i, 4 444 44 444 S444. HRTF ^ 444 4 
444 5H4 4°1(ILD,Inter-aural Level Difference) 4 4 4 4414 44 44°1 
£444 4 4 4°1 (ITD, Inter-aural Time Difference)44 444 4 S. 4°1 44 
444, 4 s! S44144 44,44441 44 444 444 4S44 44 °1 
44 £211 4441 44 4444 4441 44°i ^4 444 444 4 §l£# 
44. 4444 4 44414 HRTF ii4 444 444 444 44 4441 ^i-
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4444 44 444 444 4 §14. 
[50] 41# 44, 11.1 444 o_4^-4iL7l-44^1 7H> ^-4^-444(120)4 

11.1 4 44 -$-4-£- 4J^- 4 4 i£4H 4——(Top Front Left) 444 -$-4-£-
4^# HRTF ii4 444 4444 7.1 444 44444 7M4 444 
^4 4 41 #4 4 7 711 7H> ^-4SL 4:^# *3444 §14. 

[51] 4 44 4 H € A] oil 414, 7HV ^-4 4 4 4(120)4 44 44 € El 41 4 4 
4444 o_x^ o_A]ir# 4^^i 7fl^4l tfl44 £# 4443-, 
44 4£] o_4 o. ^ Ji7> 71-44 7M£# 444 ̂ -4^- 4:^ 4441 
444 ̂ 44 4441 4444 44 4444 4444 444 *1-4^-4^-
4:^# *3444 §14. 44 44 41414 4, 71-4 -2.4 -£ 
*344(120)4 44 44 444 44 44 44 444 ̂ 444 
7H4-41 tfl44 £4 4444 444 71-4 S.t\s. 4:^# *344 4 §14. °1 
44,44 4444 71-4^-4^-444(130)4 44 444 4 §14. 

[52] 71-4^-4^- 444(130)4 444 ̂ 44# 44 #444 444 7H]-
^.4 SL 4^7]- 4 ̂ 4# 7H ̂ r 444 ̂  4 44 4 44,444 71-4 ^-4 SL 
4JL41 44 71144 4 431444 4444. 444 °.s, 7}^SL^]SL 
444(130)4 £341 £44 44 44,4 4441 ̂ 4B^44 *3444 44 
44 444# 7M4 444 ̂ 44£# 7}-$ s.t\s. 4^# *3444 444 
4 4 414 71-4 ^.4SL 4^# 4 4 4 4 §141 44. 

[53] 4 444 4 44 41414, 71-4 ̂ .4^-444(130)4 444 ̂ 44 4 
444# 71-4 4 444 444*1 4444£4 7ll4 ^4 4 41 tfl -g-s] ̂  71-4 
s.t\s. 4JL41 44 711444 44^, 44£ 4 44 ^444 tfl-g-s]^- 7HJ-
SL^SL 4JL41 44444 444 4 §14. 7}^ SL^S. 444(130)4 444 
—44 4 44£ 4 7114 ^44# *1144 ^4441 4444 ̂ -4^- x[^ 
711444 OSS. 444 4 §14. 41# 44,11.1 444 4H4H 4HH 4441 
tfl 444 £4 SL 4^# 7I-4 ̂ -4 SL 4^S *3 4 44 4 44, 71-4 ^.4 SL 
444(120)71- 77114 71-4 -2.4-£# 44 44, *34 4 77fl 4 71-4 ^.4^-4 

4HBS 44444^ A]^FLTFL^ 7}^SL^SL 444(130)414 7.1 
444 ^44 4 HSE B1 ^HSE en sH ^^ w *\44£ 514B 
4441 tfl44 4 71-4 S.t\s. 4JL44 44 4444 44^, 444 ̂ -4^-
4JL441 44444 4444 44 44, 4HB 44 4 
444£ 4HH 4441 4444^44s#44 71-4^-4^-4^# 444 
4 §14. ZLZ\5L, 71-4^-4^- 444(130)4 FLTFL4 4444 441 §144 7.1 
444 —4 4 4 44(contralateral) 444 4°1 — 44,4 44£ 
44H 44, 4 4HB 44, 4 44H 4441 4444 7}^SL^SL 4JL44 
44 4 444 04 44 4 §14. 

[54] 4 44 4 a 44 44 41414 4,71-4 ̂ -4^-44 4(130)4 444 ̂ 4 4 41 
4444 444 71-4^-4^-4^41 44444 444^,44444 444 
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4:^44 7}^ SL^SL 444(120) 4 7}^ SL^SL 4sl4(i30)7i- a44 444 
7H> *11 4 44 4# 4^11 7HV ^-4 SL 4:^S 44^44 4^-4, 44 ̂  4 
4^5] 7H> ̂ -4^-4JL44 7.1 *1144 ^44 44°ll C^lricji 
4JL44 4 45] ̂  #®1 4 4 44. 

[74] £ 84 4 4^ 4 4 44 i °fl 44, ̂ -4 SL 44 (100)4 SLTJ SL 4 4 4^ 4 
4^44 44^f-£°14. 

[75] 44,^-4^- 44(100)4^-4^- 4^# ̂  §1444(S810). 
SL^SL 4JL4 444 ̂ £44 44 44 ^(^1- #o|, 1U 

*114)4 4 44. 
[76] SLK] SL 44 (100)4 444 *11 4 4 iS-## 71-4 4 *11 4 °fl 4 ̂  0.4 SL 

4:^# jis.## 7H^4 4s]44 44 44 44°11 ^44^1 444 
^44°ll #®14 444 71-4^-4^- 4:^# 4444(S820). 

[77] ^-4SL 44(100)4 44 4 444 7K> ̂ .4s.^ 44 41 4 4 4 431 °1 44 
^-§-^4(8830). °H,^-4^- 44(100)4 444 71-4^-4^-71-444 ^^4 
444 71-4 £4 44 7ll 44 4 4 31 °1 44 3 44 4 44. 

[78] SL^SL 44(100)4 444 444 71-4^-4^-1- 444 ̂ 44# 4^11 
#§^44(S840). 

[79] 44 4 44 41°1, 71-4 SL4 SL 4 JL 441°fl 4 31 °1 4 4 44 414 44 
3 44^1 444^^4 444 7>4 ̂  71-4 ^-4SL 4^1- 44 ̂  4 4, 
4444 444 4 4 °fl4 ^-4SL 44 71- 4 ̂ 4^ JI£44 7>4 ̂  7Hh 
^.4^- 4^1- ̂ 44 4 $141 44. 

[80] 
[81] 44,444 44 i°fl44 44471- 4 4 ̂  °1 44 444 44 °fl4 

JI£44 7H ̂  71-4 SL^\ SL 4^1- ̂  4 44 4 4°i, 71-4 SL^\ SL 4^1-
444^^4 444 7>4£4 4 sl4^ °-4, °14444 i°fl 444 14 
44 4^4 °144&l 44471- 444 44°114 TL£44 7M4 71-4 SL^S. 
4^1- ̂ 444 4^4 71-4 ^.4SL 4^1- 4 sl 4 4 44. 44 3 °-S, 
SL^SL 444 71-4 SL^S. 444^-4 44 SL^SL 4^4 *114 44# 
44 444°11 44 4s 4°14 414^ 44^1 444 °J ^ °114 £ 
71-4 S.t]SL 4^1- ̂ 444 441 4 4 44. 

[82] °14°114 4 £ 9 4 4 £ 121- 4^4°^ 4 4^ 4 4^ 44 i °fl 44 7}^-
SLK] SL 4^ 4 ̂  4«^ ofl tfl ^ ^ ̂  47] s 44. 5L 94 4 4^ 4 44 44 i °fl 
44, S.t]SL 444 444 4444 #^£.014. oqo ^-4(900)4 
^§14(910), 7}SSLK]SL 444(920) 4 #§14(930)1- S444. 

[83] ^§14(910)4 444 *1144 ^444^-4^-4^# ̂ §1444. °H, 
w ^4(910)4 4°14 TL£44 7H4 444 *1144 S444 s.t\s. 4^# 
^§144 4 44. i# 4^, §14(110)4 11.1 *1144 S.t\s. 4^# ̂ §144 
4 44. 
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[84] 7HJ- S.^ SL 4 4 4(920)4 444 4 4 iS.## 7M 
SXI SL 4^4 3.5.^-i: 7M 4 5] oil 4 44^., 7R> ^.4 
4^S 444^-4 44 ̂ .4^- 4:^ 4 44°-S 444°ll 44 
7-1S 4°1 4 41 444 4 44°1 444 7HJ- SLt]SL 4iL# 4 4 44. 

[85] 444°-S, 7}^S.t]SL 444(920)4 44^4 SLt]SL 4JL# 444 
^444 tfl 44^4 4^1 *}5L, 7}-$ S.t]SL 4^S 444^-4 44 
SLt]SL 4:M *114 44# 44°-S 44(Ipsilaterall) ^444 
4 4 (contralateral) — 4 4 # 4444. -p"^ 4 SLS-, 7]-4 .$.4 SL 4 4 4(290)4 
7HV SL^SL USS- 444^-4 ̂  SL^SL 4:M *114 44# 44°-S 
444 41M1 4444 ̂ 44# 44 ̂ 44S 4444, 44 ^ofl 
4444 ̂ 44# 44 4 44. i# M, 7}^rS.t]SL 
4J^S 4 4 4^-4 44 _$_4-£- 4J^7]- 4 IE^TIEL 31 *}|44 -$-4-£- 4J^4 
44, 7H> SL^SL 444(920)4 4 31 *11 44 ^ ££^r 
7R1- 7}7J\^: ^tg=ofl ^ -s}^ 31HB *114, 4 44H. 31HB *11 4, 4 
31HB *H4°ll tfl-§-£1^^3)4^ 4°-4,4 
31HB *11 44 H>tfl yo>^ofl 4*1 ̂  s40]H *114, 4 44H. 4°l ̂  
*114,4 4°|H*1140ll tfl-g-51^^44#^ 44^44^444 4 44. 

[86] ZL5] JL, 7HV SLt] SL 4 4 4(920)4 44 ̂ 44 ofl tfl 44 ̂  7\<$ SLt] SL 
4:^1 *144 4^E1 SlB]# 444^, 44 ̂ 4^011 tfl-g-5]^ 7pj- 0_4 0_ 
4^°H Jl^4^4 slE] # 4444. 444 °-S, 7}^rS.t]SL ^^4(920)^ 
^4 ̂ ^Ofl tfl-g-5]^ 7}^ SL^SL !i^(Tone 
Balance)# ^7} ^Bl# ^-g-^-JI, Ef^ ^Sl^ofl 
tfl-g-514 7H> SLt]SL 4 4^ ̂  ̂  °fl °J ^4 44 Ji44 ^ 4 
444^14 3-44 44 €^1# ^444. 

[87] ^G.S., SLt] SL 4^4 44 4 44 ITD(Interaural Time Delay)°fl 44 
44 4 4 °l] 44 °s 44 44, ̂ -4 4^4 :'i44 4 44 ILD(Interaural Level 
Difference)°fl 44 44 4 4 °fl ^4 °J 44 44. 44, ̂  4 471- 44 44^-S 
°144 44, ILD(Interaural Level Difference)-^ ^H uo' 41 44 JL44 —S. 

44 44 °1 44i5-S ̂ .44 444 44 °1 44^s ̂ 1444 
4£4 ̂ 44^-^4, ̂ 4471- 44^114 444^-4^- 4^4 ̂ 44 4 44. 
:IL'1 4, ITD(Interaural Time Delay)4 4 4, 7f4^ ^2) ^4 4 7} 4^1 4 °H 
#^^.71 nfl^-ofl y§^7\7} oi^^ 44^4 44°1 444711 44. 

[88] o 1 si ̂  ̂  44^4 444 44 4 4 °fl 4 4^4 ̂ 44^ 6>4 44 s, 
°1 si 4 441- §1144^1 44°1, 71-4 ^.4SL 4 s]4(920)4 444 44 44°11 
^ 4 44 44 ̂ 4 4 tl 4 -§-£] ̂  71-4 ^-4 SL 4^ 4 ITD^I °J 44 44 
^44 444 4 714 JL, ILD°11 4444 °J 44 44 3.44 4444 
444 4 4 44. °l °fl 4 ̂ , ̂ 144 4 4°fl 4 4 44 44^4 44°1 
444 JI, JI44 44°fl tfl tb ILDS 44°1 444 4471- 444 4 44 44. 
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[89] ZL5] JL, 7HV ^-4 S. 4 4 4(920)^r ^4 ̂ 4 4 °fl tfl -§-£] ̂  S.t] S. 4JL 4 
44 ̂ 4?H tfl-g-5]^ ^-4 SL 4JL 44°11 ^ 41444 44°1 444 7HV 

SL^SL 4^1" 444 4 §14. 444 °-S, 7HV SL^SL 444(920)^ ^44 
tfl-g-5]^^.^^. X}Jl ^ ^44 ̂ 4 

4EH-^44 44^44°11 4-§-44^-4^-4iL44°ll 4444#44 
4^ 41 444 4^4 7K> SLt]SL 4 J:# 444 4 §14. 4, 7H> 
SLK]SL 444(920)^ 444 44# 44°-S 444 7}^-SLK]SL 4i:4 
^44°ll tnf^Aj-o]^ Tfl 444 444^1 4^4 444 7}^tSLt]SL 
4 J:# 444 4 §141 44. 

[90] #^4(930)^444 7H> ^-4^-4JL# 444 ̂ 44# 4^11 #^44. 
°H, #^4(930)^44 *H4°11 4444 71-^-^-4^-4:^4 *1144 
-2-44JL# 44*11 4°fl 444^ ̂ 4 41- 44 #^ 4 4 §14. 
i#^,#^«-(9304r ^IHB *fl4°ll 4444^4^-4JL4 4 

31 *11 4 °) 4 5] £] o| ^ ̂  £] 7Hv S-t]S- 4 J:# 4 4 
31HH *fl4°fl 4444 ̂ 44# 44 #^4 4 §14. 

[91] °14°114^£ 104 4-^M 4 4^4 4 44 °M 4^,11.1*1144 ^-4^-
4^ 44°l4 3.5.^-i: 7M^r *H44°11 4-5-4^^-4^-4^1-7.1 *1144 
^44s #§^44 444 ̂-4£ 4JLS 44 ̂ 44 4^ °fl 44 444 
4^ 44 s 44. 

[92] £104 4 4^4 4 44°M 44, li.i *1144 4 31HH *1144 
^.4^-4^1-7.1 *1144 ^44s#§^44 44°i 7H>^-4^-4JLS 
eji 4 ̂  ̂  4^ 4 4^4444 £4 °14. 

[93] 44,11.1*1144 fS 31HH *1144 -$-4SL ^Ji7> <^4 44, 71-4 
SLt]SL 444(920)^ 511 ^l]v|o] o_c]o_ Aljr^- ^-Afl ^ 
4EKH)°11 444 4 §14. ZL^JL, 7HV SL^SL 444(920)^- 44 44 
44(H)7l-444 fS 31HH *fl4°fl 4-5-44^-4^-4^1-77114 
_$_4 SL 44 4 4, 4 31 *1144 ^-4^-4^4 44°fl 44 
^4 ̂ 44 4 44 ̂ 44# 444 4 §14.4,7}^-SL^SL 444(920)^ 4 
H-g-H 31 *1144 S.t]SL 4^4 444 44°H 4444 H-g-H 31 
*114,444— 31HH *114, 4 31HB *H4°fl 4444^4444 44 
^44s 444 4 §1^-4, fS 31*1144 ^-4^-4^4 44 
44°11 4444 4°1 H *H 4,4 44H 4°lB *H 4, 4 4°lB *114°fl 
4444 ̂ 4444 44 ̂ 44s 444 4 §14. 

[94] us] JL, 7H> ^-4 SL 4 4 4(920)^ 44 4 444 71-4 ̂ -4 SL 4^ 4 44 
^44°ll 4444 71-^-^-4^-4^1-^144 4^E] ^44?]4. 
ZLZ\5L, 7H> SLt]SL 444(920)^ ^144 4^Ei 4E11- ^4ft 7H> ^-4^-
4^1- 31*114,444^. 31*114, 4 31*114°fl 4444 
414 4 44°11 44 ̂  ̂  4 4 3-, 4 31 *1144 4 4 °fl ^-4SL 4^1-
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4 4 *1 4 71 4 4 4*fl 4 5)1 ^ 4 44(GTFL>FL , GTFL>SL , GTFL3L )4 44^1 3*11 44 
7HV ^-4 S. A]^l- s§ s§ § ̂  oi 4. 

[95] ZL5] JL, 7HV ^-4 SL 4 4 4(920)4 44 4 444 7H> ̂ -4 4^ 4 44 
^4 4 oil 4444 7H>^-4^- 4^# J144 44 44 °ll ZL5] JL, 
7HV ^-4^- 444(920)4 JL-^4 44 44# 444 7H> SLt]SL 4^# 

5}o]H *114,444H. 4°|H *114, «n 4°|H *fl4°ll tfl-§-£|^ Til1?] 
4 44°ll 44 ̂  ̂  4 4 JL, 4 31 *11 4 4 4 ̂ H1 o_i^ o_ A]Jr 
4 4 4 4 7] 4 4 4*11 4 4 ̂  Til 44(GTFL>FR , GTFL>SR , GTFL>BR)4 44^1 3*11 44 
7HJ- SLK] SL 4JL# 4 4 § 4 §14. 

[96] i&4, 44^44£44^44£44H^H 44 444^ 7H> 
^.4^- 4i:4 44, 71-^-^-4^- 444(920)4 44 *H4°11 4-g-44 
7H]- -2.4^llt 44 ̂ 444444 4^ 4 °1 44°1 4 ̂  4 4 §1^-4, 
44 ̂ 444444 4^4 °1 44°1 4^44 §14. 4 4^4 4 
44 i°fl44 £ io°fl £44 44 4°l, 44 *114°fl 4-§-44 7H]-
S-t]S- 4JL4 44 ̂ 44°11 4444 7HJ--S.4-S. 4JL4 444 
4^444. 

[97] 44,£ io°1144 11.1*1144 ^-4^-4JL4 4H4H 31HH *fl4°ll 
4-§-4 4 -2-4SL 4:^# 71-4 SL^\SL 4^S 44 ̂  44 44 i# 
4^4^^-4,11.1 *1144 ^-4^-4^^4014 3i£4^ 7M4 4H4H 
4°1 B *114,4 4 44H. 31 *114 4 4 4 44H. 4°l B *114 ^ 4 £ 
io°fl4 4^4 44 44 4^ 4 °l 44°1 44 ̂  4 453 4 4 §14. 

[98] 44,4 4^4 44 44 i°1144 £ 6°114 4^ 4 44 44 71-4 ^-4SL 
4 4 4^ 4 £ io°fl4 4^4 44 44 71-4 ^-4 -2. 44 4^ 4 444°1 £ 
iH £44 44 44 SL^]SL 44(iioo)S 444 4 §14.44 4 °-3-, ̂ -4^-
44(1100)4^^4^-4^-4^1- 44 44 44(H)# 44 444 
4 sl 4 4, 71-4 SL^\ SL 4^S 4 4 4^-4 4^ 0.4 s. A]^^ ^ ̂  ^ ̂-1-
44°-S444°ll 44 4°14 444°! 4 44 £4 44 ̂ 44°ll 4444 
71-4^-4^- 4^44 T] 44 4^B1 44 °11 444 4 44 ̂ 44°11 
4444 71-4^-4^- 444 3.44 44 44°11 44444. ̂ -513,^-4^-
44(100)4 444 71-4 S.t\s. 4^7> 444# 7M4 444 ̂ 44^4 
^ ̂  4 444 71-4 ^.4-2.4^°11 431 °i 4(d) 4 44 444(P)4 4 44°i 
7I-4 ^-4 SL 4JL# 4 4 4 4 §14. 

[99] £ 124 4 4^ 4 4 44 i °fl 44, SL^SL 44 (900)4 ^-4 SL ^14 4^ 4 
4^44 44£4°14. 

[100] 44,^-4^-44(900)4^-4^-4^# ^^444(S1210). °H, 
^.4 SL 4JL4 ^§^4^-4^- 4^4 444 31^44 44 44 *114 SL^ SL 
4^(i# 4^, ll.l *114)4 4 §14. 

[101] us] JI,^-4^-44(900)4 444 *114 4 3i£44 7>44 *1144 SL^SL 
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4:^44 o_4 o_ X[SL7} *11444 ^43H4°| 444 <*141- ^IT 
§14- ^-4^- ^Jl7f <?J44 ti_4 444 7M 7]4, 44^ ̂ -4^- 4:M7l4, 
SL^SL 4^4 *114 44 ^431 °14°| 44 44, Till 444(1440)4 11.1 
*1144 ^-4^-4:^1- Till 44^4(1450)^4^4 4 §1 444 444 
7M4 ^4 44, Till 444(1440)4 11.1 *1144 ^.4^. 4JL# *112 
44^4(1460)^4^4 4 §14. 

[114] Till 44^4(1450)4 <^4 11.1 *1144 ^-4^-4^4 4°|4:n.;£44 
7H^r 47114 SL^SL 4JL4 ^-4 44^ 4^4 44 44^4 453 4 4 §14. 
4^14 °-S, 4i 44^4(1450)4 li.1*1144 ^-4^-4JL4 4H^H 31HH 
*114,4 4°1— *11 4, 4 444H. 31 *114,4 4 44 — 4°1 — 
*1] 4 °fl 4 -g-4 4 ̂ .4 -£ 4JL4 44 31 *114, 4°1 B *114, 
444H. 31HB *114, f 4°1B *114s 44^44 i*H4 4444 
4^444 44^ 4 4,444 4447114 *1144 S.t]$L 4:^4 4^4 
*11444 SL^SL 4^4 444 4,7.1 *1144 SL^SL 4^4 *112 
444(1470)5. #§34 4 §14. 

[115] 42 44^4(1460)4 ̂ ^4 li.i *1144 ^-4^-4^4 4°l4:n.;£44 
7H4 47114 0,40. 4^# £2 44 £13°114 4^4 44 44 44 44^ 
4^J15144 7M4 71-4-2.44JLS 44^fr §14. 

[116] 42 444(1470)4 41 44^4(1450)4 42 44^4(1460) 4 4 
44# 44 4^44 7.1 *1144 SL^SL 4:^4 f^f r §14. 

[117] 44,444 44 i°1144 41 44^4(1450) 4 42 44^4(1460)7]- 44 
44^ 4^ 4 44 44^ 4^ 4 44s £.t]$L 4^# 44^44 
4^4^^-4, °14 4 44 °M 444™, 44^4(1430)71-^40. 
4i:4 44^ 4^1- o]44&| 44 44^ 4^ 4 ^4 44^ 4^ ^ 
443- S-*mm. SL^]SL 4^# 44^4 4 §14. 

[118] £E4,444 44°M44 4^-4 4°11 ^-4^-4:^4 44^ 4^71-4^4 
444 44^1 44^14 4^-S 4^4^^-4, °14 44s 44 ̂ £4 
4°J47l 44°i 44^44 ^14 4^4^14 4£ 
71-44 i°l3i, o] 4011 £ 444 4^^-S ̂ 44 4 44. 

[119] 4^14^-S, ̂ .4^-4^4 44^ 4^4 4^4(1410)71-444 *114^-4^-
4JL,44^1 ̂ -tL^B^.4^-4^4 444°i ^44 4 §14. 
^4 4^14 *-£-, 4^4(1410)4 SL^SL 4^ 44°11 4°1 °1444 
44(feature)44 4#4&l 444 oil 444 4 ^ 4 *114 ^-4^- 4JL ££4 
444 ̂ 11^^^-4^-4^71-^44114 444 71-444 <*144 444 4 
§14. a4, 4^-4(1410)4 S.im^ £.t]$L 4^4 4^4 444°i 
o_tL2ljHo_4o_ 4^71-4^0] 44,44 4^^ 0144&1 44^4 
4W44 44^ 4^4 444 4 §1^-^, SL*-SL^SL 4^7l-2.4°l 
^71144 44,44 44^ 4^4^144^ 44^4 4^444 44^ 
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[124] 444 44 4°l, 4^4 44 ̂  4^°ll 45} 4°l 4 4^ 44 ̂  
4^4 4W°-S4, $Lt]$L 4^4 44°ll 44 44 42)-# 444 4 44 
44. 

[125] 
[126] °14°1144 ^-4^-4^7]-4£S 4^44 3H 2.^- O_4 O_ 

4iL7]- 44 ̂  4 4 4 4 6\ °l ̂  A] jr n} ̂  ̂  4 4, *fl 4 
$Lt]$L 4JL# 444^1 *fl4 ^-4^- 4JL4 44^ 4^4 4444 4^°ll 
444 4^47]S 44- 44, 414 -$-4-£- 4J^°1]4 4J^4 
444°^ _$.tL^]JL jL4-£- 4J^ 4 44 4443-, JL-M.4 — -$-4-^ 4J^°1] 
4444 44 ̂ 4^ 4^! 4 <>144^ 7W*\ jlS.## 4^4^- 44^4 
4^944, °TS 4 4—(ambience)-$.4-^ 4J^°1] 4444 -g-4 44^ 4 w4 
*144*1 44^4 41944 4^°ll ^§11 A^^7]S^4. 

[127] £ 174 4 4^4 4 44 i°ll 44, 11.1 *11 4 4 4°|4 ̂ £44 7Hfe 
444 4^-4^-4JL°114 44^541-4 #4 4±r4 ^4°ll 44 4°1 4 
4^ 44 ̂  4 45344 44 i4 4^ 44 4 4 £4°14. 

[128] 44,44^5} 444(1710)4 11.1*114 4 4°l 4 ̂ £44 7M4 47114 4 
^.4^-4^°ll tflsfl 44^541-44444 ^141-4444. 

[129] 44^5] 444(1710)71-4H 4444 °1444 44, 44^5] 
444(1710)4 4314 44 4^ 4JL4 444711 44. 

[130] 44^5] 71- 44 4 44: TFLA=TFL, TFRA=TFR, TSLA=TSL, TSRA=TSR, TFLG 

=0, TFRG=0, TSLG=0, TSRG=0 
[131] 44^5] 71- 44 4 4 44 4 4: TFLA=O, TFRA=O, TSLA=O, TSRA=O, TFLG=TFL, 

TFRG=TFR, TSLG=TSL, TSRG=TS 
[132] °H,4^ 4:^4 44^5] 444(i7i0)7l-oi-^ 4^4°114 444 *1 431^. 

lEflS^ir°i4. 
[133] 44^5] 444(1710)71-4444 °1444 44, 44^5] 

444(1710)4 44^4 44 *14 4 44°fl 44 4314 4°l 
71-444(a,(3)71- 4^4 4^ 4i:4 444T11 44. 

[134] TFLA=aTFL TFL, TFRA= aTFR TFR, TSLA= aTSL TSL, TSRA= aTSR TSR, TFLG= (3TFL 

TFL, TFRG= |3TFR TFR, TSLG= (3TSLTSL , TSRG= |3TSRTSR 
[135] 4^ 4:^ 4TFLG,TFRG,TSLG ,TSRG4:^4 44 44^4(i730)S 4^4*1 

44 44 ̂  4^ °fl 4 4 44 ̂  °1 453 € 4 44. 
[136] 4^ 4^ 4 TFLA, TFRA, TSLA , TSRA4^4 44^5] 44 444 °i 

44^ 444(1720)S#^44. 
[137] 44^ 444(1720)71- 44^5] 444 444*1 44^ 4^4 4444 

4^°11 4444 £ 184 4^4*1 4^ 44 s 44. 44^ 444(1720)4 
444 444(1721), s4 °i ^(coherence) 444(1723), 44 ̂  4^ 
444(1725) 4 4iL 4514(1727)# S444. 
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[138] 444 444(1721)4 ^ TFLA, TFRA, TSLA , TSRA4^# 444 
£*11 °_S 444*1 TFLAF, TFRAF, TSLAF , TSRAF 4^# 4 nr §14. °H, 
444 1721)4 Quadrature Mirror Filterbank (QMF)4 44 4 E"1 f/_ 2] 
4 tL«HH 44S 444 4 TFLAF, TFRAF, TSLAF , TSRAF 4^# 4 4 §14. 

[139] 34 4^ 444(1723)4 <^4 A]^# ^ z|71 44 2.44~ Equivalent 
Rectangular Band (ERBand) £E4 Critical Bandwidth(CB)S 4I"11 ̂  4 419 44-

[140] ZL^JL, ^ 4^ 444(1723)4 444 4^4S TFLAF4^, TSLAF4^ 
44 3-4 *14^4 xLF, TFRAF4^, TSRAF4^ 44 34 *14^4 XRF, TFLAF 

4^, TFRAF4^ 44 3-4 *14^4 XFF, TSLAF4^, TSRAF4^ 44 
s4<>|4^o] xsF4 4444. °H, 2tlo]5ii 444(1723)4 444 4^7> 
04 44, is. 444 4 §14. °14 4:^71- 44 *H4°114 
444^ §14 44i 4^4*14*114 44 44<>14. 

[141] 44^ 4^ 444(1725)4 34*14^444(1723)# 4*11 444 
5^0|^^s44 4 *1144, 4H4S 44 44^ 444 7^444 
WTFLF, WTFRF, wTSLF, wTSRF# 444 44 4444 4*11 444 4 §14. 

[142] WTFLF= mapper ( max (xLF, XFF )) 
[143] WTFRF= mapper ( max (xRF, XFF )) 
[144] WTSLF= mapper ( max (xLF, xSF)) 
[145] WTSRF= mapper ( max (xRF, xSF)) 
[146] °] 4, max 4 4 44 4 3 444 aIS4 44°] 3, mapper-, r nonlinear 

mappingo4 i4°14 44 o4 i4°14 4°-S 4444 44 444 
444 4 §14 

[147] 44, 44 ̂  4^ 444(1725)4 444 4 ̂  4s 4°l 4 mapper# 444 4 
§14. 44 3 °-S, JX44°11 44 431 °H1 4 4 4JL 44 °1 4 4 4 *114 3, 
4H4°1 ^*14 ^°l 4^71-^0] ^0]7l 4^1 2.s. y£Hi4 444 
mapper# 4444 4 °H 4 *fl 4—4S 4°1 4 mapper# 444 4 4, 44 4 
4iL 4s]517}- 44 444 4 §14. £ 194 44^ 4^ 444(1725)7]- 444 
4 ̂  4S 4°1 4 44 4 7}4 ̂  mapper# 444 44, mapper4 44 4 
4444 n5flso]4. 

[148] £&4, 44 4J^7]- 7§-^-(^; 4451 444(similarity function)0] 0 ££4 
1S4 44°114 ^ ̂  4 4 4), 34 *14^ 444(1723)4 34 *14^# is 
444^4. ̂ 4,44s 444 £44 °-S4 44°-S 4*11 4444 side 
lobe ££4 noise floor0!! *11 444 #$L7} 44 4 4 §1 °-^S, 44^ IHrSH 
^44(^1# 4*1,0.1)4 444*1 ^44 °144 44^ 44 7M4 44^ 
44^ 4^4 444*1 ic°lsofl 444 4 §14 44. £204 44^ 
444°11 44 44^ 4^°11 44 7^4 44 4444 i# 
4*1,4431 444°1 0.1 °144 44°114 44^ 44^ 4^4 44431# 
71-44 4°l 444 4 §14. 
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[149] 4 s ̂5] (1727)^ ¥44 £41 4 °-S 444 TFLAF, TFRAF, TSLAF , TSRAF 

4iL# 44^ ̂  444(1725)41 44 444 7^4 44 WTFLF, WTFRF, 
WTSLF, wTSRF# 44°i 4 4 <?] o_S. 444 ^4 44 ̂ 4(1730)S TFL 
As, TFRAS, TSLAs, TSRAs 4s# 44-

[150] i&4, 4 s 451 Jf (1727)^ <^4 TFLAF, TFRAF, TSLAF , TSRAF 4s4l ^4 
44 ̂ 4(1730)S #^4 TFLAS, TFRAS, TSLAs, TSRAs 41 Sir 4 44 4 4s4 
TFL\, TFRAT, TSLAT, TSRAT4S# 44 44 ̂ 4(1740)S 44. 

[151] 44^1 °-S, ^4 44^4(1730)S #^4 TFLAS, TFRAS, TSLAs, TSRAS4JL4 
47fl4 414 o_x^ o_ Al^oH ^ °]£l o_tL^]H44l Al^# *§s§-s}5L, 
44 44 ̂ 4(1740)S 4 TFL\, TFRAT, TSLAT, TSRAT4S4 
4ir^(diffused)4 4£H#<4 4444 4iL# ^ §14. 

[152] °H #$] 
41s# 444 44 44 °_S 44 44^ 4^ 4 44 44^ 4^°_S 4¥<4 
44^ 4 44, 44 441- 4 4^44 4 §141 44. 

[153] 
[154] 44^4 44, 44 ^ SL 4 9- 4 r-flo] EI# 4447] 44°i MPEG 

SURROUND^- 4°l ^ #$] A}-g-^ ^-f7> 44. °1 44, 
44^1 °-S 41 Yl 44 31 4 4°l o] CLD(Channel Level Difference)^- 41 Yl 44 
44514 ICC(Interchannel Cross Correlation)# 444 Ei 4 °1 44 i r 4 47f 
tfl4^4 7}^9l MPEG SAOC(Spatial Audio Object 
Coding)5L 444 ̂  41# 7>^ 4 §14. °144, 41 ¥ 4^4 44414 444^ 
4iLS44 ^E] oujo A]JrS 30-^44 414 44 44°l 4444-

[155] £ 214 4 4^ 4 <H 41 X\ ofl ol] 4^, MPEG SURROUND^- 44 4^4 41 ̂  
44 3^4 4444 44, 444 44^ 4^°_S 44 % 4 4*3 44 
44 41# 4^44 

[156] 414 3^^1 clanl 31°M^ $Lt]$L 41S41 tfl-§-£]-cr 
til 4 CLD 7] ^11 ^sl & ^, ICC 7] Decorrelator^ 
^ ̂  ̂  3.t\ o] ^ ^ §jrl-. ZL H5]-ol(dry)fl *11 ^ 

^^(diffused)^l ¥ §14. 
^14 ̂  yoVl^ 41 4 ̂  W ̂  °1 514, 4 ^ ̂  ^ 

SJ14 ^ yoVl^ 41 4 41 ^14 ̂  °1 € ¥ §14. 
[157] 114,^^1 iL-£q°-3.A}-%-^7] *flv| 3.vS\6\\X\ ^1^ ^ol^sq-

^ 31°H4 SL^SL 4ls# 4s ̂ ^44 ^1^44 4, OTT/TTT 
(One-To-Two/Two-To-Three) BOX4 TREE ^^414 v] # 41 °H 4 4 41 °1 ̂  4 
SL^SL 4sf ̂ 514^^514 444 *114^ 444°i 4^4 ¥ §14. 

[158] a4,4 41^H#4 *11441 tflsfl^ 4^5] 4#^ ¥^4^1 
4H^B^i5.s 4^44,4^4 4414 444I5]41 *1144^ 4^4 *114 
41 oj EI o] TPLA TFRA; TSLA, TSRA 1- 4#4^ 44 414 CLD41 4 4 *114 
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^'1 L:] ^ -I 91! 4: -5-L:t¥c?l Filtering, Weighting, Summational: ¥4¥ i:-"l] ?! °l] A1 
4 - «1] sf Vi, Multiplication, Weighting, Summational: ¥ ̂  <4 Vi 5]—S. ¥ ¥ ¥ ¥ 
¥4&°l ¥*3 4¥§ ¥ §141 ^14. athicc°ll ^-g-
¥-s 41^1 ̂  y4 w ¥ °] -§-^M 41^1 ̂  ¥ ¥19 ̂ l"¥ 441 °ll -4 £ Weighting, 

Summational S 7}^}E-S- 7}^S\ 41 ̂  x^S^oll ¥¥^4 ¥41^ ¥4¥°-S 

¥¥/¥¥ 41 ¥ ̂  ¥ 2-¥ ¥*3 ¥ ¥ §14. 
[159] 
[160] °j 4°ll ¥ ¥ £ 22 41 ¥ £ 25# ¥^4^1, ̂  1 4 ¥¥ ¥¥ i °fl 4^, 

¥¥ 4l¥ ¥¥¥ *fl^ ¥^°ll tflSfl ^*}7]S . ¥¥,^22 4l¥ £25¥ 
3jTgAj-o]l ol-g-^]-&| 7Hr 7}^t S.t]SL 

41S# *11 ^Rr ¥¥ o_x^ o_ ^ ¥^¥ ̂  eo^ 
[161] £22¥^¥^¥ *fll 4^, ¥¥ 4l¥ ¥¥¥7^ ¥^¥£¥¥ 

£¥°14. 
[162] ¥41, ¥¥¥¥¥¥ ¥¥C4S¥¥ ^14 4l¥ ¥¥¥ ¥s# <^¥¥4. 

ZLSlJl, °_¥¥ ^14 *flv| o_^ o_ A]^1- ¥^¥¥ ¥¥ 
41¥ ¥¥¥¥s¥^¥¥4¥¥¥¥ 4l¥ ¥¥¥¥s# ¥¥S¥¥ 

ojEl^iEl tL o]3fl]E O_T4 o_ AIJ^ ¥¥¥<4 Till _$_¥¥ ¥s# 

¥¥¥4. 
[163] ZL5] ji, £_¥¥¥¥¥ ¥^¥¥ ¥¥ 4l¥¥¥¥¥s¥¥°l¥*i:£¥¥ 

7Hr 4l¥ ¥¥¥ ¥S# ¥¥¥ ¥¥¥¥S ¥3#¥^¥4. °H,¥¥¥ 
¥¥SL 41S *15]^ ¥¥¥ ̂ ¥¥ # °1 ¥4^1 *I;£¥¥ 7H^ 7\s& SLK]SL 
41S# ¥ ¥ 4¥ *1 5] S-X\ ¥¥ ^ ̂  ̂  u}$\- O. 7^ o_^ o_ A] Jr s$ A^ 7] ̂  
°l¥¥¥ §14. 

[164] nelji, ̂ _¥¥¥¥¥ s] «-^¥¥ ¥¥^¥iL o]3giE 0^ o_ 41^1-
¥-4 ¥ ¥s]¥ _$.¥¥ ¥s¥ ¥¥¥<4 7ii2¥¥¥ ¥s# *1 s] ¥4. 

[165] ^-sli, S.t]SL ^1¥ *)11 SL^4 SL 4ls4 ̂ 12 S.t]SL 4ls# 

[166] £23^^^^^! *112€^HH 4^,^14 ^^-711^ Al^Hfl^^Al^ 
£^°14. 

[167] ¥41, ^o|SJfEl ̂ 14 *11^ 41s# ^^^¥4. 
ZL^JL, SLt]SL ^1¥ ̂ 14 SLt]SL 41S4^¥S¥I4 ^^5l¥ 
ojEl^iEltL oi^giE o_x^| o_^- *111 o_t\s. 41S# §14. 

[168] ^-Sl*i, SLK]^.^1 ¥711 l^.x^^.4ls# ̂ i%^S-t]S- 41°14¥°11 
41¥5l£# ¥;413 SL^SL 41S *15]# ¥^4°i 41¥sl¥ ¥3J13 SL^SL 
+ §14. 

[169] aft, SLt]SL ^1¥ ¥;4TS S.t]SL 41 s *1 sl 7\ ¥*S^ *il 1 SL^4SL 4ls# 
4^1 | s]¥^l AV-3*1 His ̂ 1:¥ §14. °H, SL^SL ^1¥ 
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4 4 4 (Dolby Digital) £E4 DTS S4 44 4°1, 7} 44 AV-3 4 tf| 7> 
447l-44S4°-S^.4^-4 4^44 4 §14. 

[170] 444 AV-3444 444 ̂ -4 SL 4 S 4 541-4^! 4 4l ̂ -4^- 4s4 
434^1 4444 444 o_x^ §14. 

[171] £244 4 4^4 43 44°M 44,44 *flv| SL^S.^ 
£^ o]t]-. 

[172] 44,^-4^-444 44^44 ̂ E] ^ o_x^o_ A]^1- oi^o^ 
44(°ll4 4<4 32-4)S44 44 ̂ 4«- olS|E o_x^ o_# oj 

[173] ZL5]JI, <^4 44 *11 4 ^-4^-4s4 43J4^-4 S. 
^44^4 444 SLt]SL 4S 43# 4*3 4**, 

ol^£l^ o]Bl5flE]tL o^E °-4^- <^4 ^TXIT] ^olol-^o]] tfl-§-£|S.-S. 

444 ̂ -4^-4s 434 4*34 4 §14-
[174] ZL^JL, SLTJ^-444 444 °_4SL 4s 43*1-4*34 T^E] *flv| SL^S. 

4s4 44 S]4 tL o]3fl]E o_i^o_f 4440} ̂ 11 S-t]S- 4s4 444**, *111 
SL^SL 41S# 4444 444 ̂ -4 SL ^44S 4^ 4 4 §14. 

[175] i&4, SLt] 0.^-^4 -^1^*111 ^.4^.4lsl- 44 43.44^1 444 
AV-3 44S 444 4 §14. °14, -2-4 SL 44 4 44 4 4 4 (Dolby Digital) 
££4 DTSS4 44 4°1,444 Av-344*l-447l-44a4°-S^.4^-4 
4^41:4 §14. 

[176] 444 Av-51444 444 SL^SL 4 S 4371-4*34 *fli ^.4^. 4s4 
4444 444 S.t]SL ^44^4^4 4 §14. 

[177] £25444^4 4444i°H 44,44 *114 ^-4^-44 4^44 £44 
£4°14. 

[178] ^-4^-444 44^^44 ^44 44 *114 SL^SL 4S4 444 
AV-3 44S 4S 444 4 §14. 

[179] 444 AV-3444 44 *114 S.t\s. 4s4 4344**, 4344 44 
^4 ̂ -4^-4S4 444^-4^-^444 3H44°11 444^4 444 
S.t]SL 4s 434 4*3 4 4 §14. 

[180] *i3**, 444 AV-3444 444 SL^SL 4S 43*1-4*34 44 *114 
S.t]SL 4s4 4444 444 ̂ 444 44 f^f 4 §14. 

[181] 
[182] ol#oux\^&. vjrT$ o] ^ Mx\ ojion 4^44*1 4^4^44,4 

4^4 444 444 44 °M 4444 4444, ̂ 444°114 ^444 4 
4^4 -3-44 9H4°I &°1 4*11 4^°1 444 4444°114 ̂ $\ ̂ .g-
71-4 4°11 4*11 444 4^4471- 7>44 44 44°|*i, °13 4 4^4444 
4 4^4 44^1 44°14 44^-S44 44^1 °_s o^ii^o]^ O>^ 
4°14. 
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[^u-1] SLTjSL #*1 SLTjSL *11^ y0v^ 9X°]*\, 
4^°1 ̂ 4 a^rRr *isi- T&A-, 
4M 4n^ ̂  ir 3.5.^-i: 7M^r ^YHl tfltb 4ls# 
iS.## 7H£^ ̂ i^Br €3°fl 3"g-*M 4n^ 
#^€ 4^ 71-^^-3^- 4ls# ^1; 
4M 4^ #^£]^4^5] 7H>^-I:1^-4lS7l-
^la2^-l- 7Hr ̂ >4 ̂ ^*>71 Aj-7] 4^0] 7pj-
SL^SL 4UL°U ^ ^ q-%-zfcr ^ 
4M ̂  7\}°M); ^ il3H^°l 3-g-^S 4^ 7}^rS.r]SL 
4[S# 4M 4^r-2l ^Tfl;# 5."#^-^ 
SL^SL ^ yoVl^. 

[^^J-2] ^lUM 91°}*}, 
4M #7fc 
4M SL^SL ^IS# 43-7] 4n^ 
Tfl-g-£]5L4 4*11 *Rr 
4M ^ S.t]SL 41 S7> 7}^r$] 3.5.^-i: 7H£^ 4M 
4^1^ $Lt]SL 41S 4M 4n^ ̂ *\?\ ^RHl tfl-g-Sl^r 
^ Tfl^SM: 3-§-*M 4M 4n^ 7H>^OAj5f 
^^Br ̂ 711 ;# S^Br SL^SL >11 ^ yoV^ 

[^U" 3] >112%>°fl 9.1°}*}, 
4M #7fc 
4M 4^ ̂ ?1 f1 7M^ ̂ -i: #*}-

^TXlTloll tfl-§-£1^71-^ ^-41 Si ̂  
^Br ̂ 711;^ 

4M 3 ̂  ^ 711 ^ ̂  y\ °fl tfl -§-£1 ~ 7HV SLK] SL 4ls°ll 
il 31 o] ^4- 3 -g-*}^ T^TII ;# Til ̂  «c>^. 

[^IM] *ll3lMl 91°}*}, 
4M #7fc 
4>7l 4^ ̂ ?1 f1 4>7l ^ 7flsl ^?1!- Tilsit 

Tfl-g-£l^r^.3^.*lsi 71141^4 0^-S ̂ -g-^Br 
^Tll;!- 3 S^Br >11^ yoV^. 

[^^J-5] *1111M1 £M*1, 
4M #7fc 
4>7l 4^ tfl-g-sl^ 4^^1 7HV 41 s°ll 
il 31^1^4 ^711; ^ 
4>7l i!310l^0l ^-g-^^-71 4n^ 7HV 41 S°ll 
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Til °Ml ^ ̂ "3 7]}91^ ̂  3) ̂  Til <?]&# ^Br #7fl ;# 
SL^SL yoV^. 

*lll1Ml §133, 
4M SL^SL 4lS# JL^^r 7H£^ 333^ €3^ 
HRTF(Head Related Transfer Filter) 3 3 3 3 4 4 3 P- S. 3 -, r 
SL^SL *11^ yoV^. 
*fll1Ml §133, 
3"3 #33"4 3:7114, 
43 3^3 tfl-g-5]^ ^ 43 3^3^-3^-
4lS# 333"3 4M 43 3Y13 3434 ̂ 3 7]!- 43 
#33-434 43 3"4 $Lt]$L 7^ «c>^. 

9X6]*i 
443 3^ 4 S3"3-4^-3^- 4ls# 33^4 334; 
4M 443 3^1 4 si## 7M4 3Y13 tfltb SL^SL 4ls# 

7H£^ 333-4 €33 343-3 443 ̂ 333 
43 € 443 7}^t$Lt]$L 41 s# ̂ 33-4 7}^t$Lt]$L 334; 
43 443 ̂ 33# 43 4334 443 7}S$Lt]$L 41S71-

7Mfe 43"4 ̂ ^*>7] 33"3, #7] 444 7pj-
SL^SL 4ls3 3"3 7113^1 ^ 433314 343-4 7HV ^-3^-
334; ̂  
43 3"3 7113^1 ̂  433^13 343. 443 7}^SL^SL 
4ls# 433-4 434;# X43-4 SL^SL 43. 
711843 §133, 
#7] 7}^- _$_3^- 4344, 
43 4333 SLt]SL 4S# #7] 443 ̂ 333 71143 
343:24 43 3-^.,3-3 €3 3 3 ̂ -3^- 4ls7l- 71-43 
5L^7l£ 7H£4 #7] 433 SLt]SL 41s 443 #7] 443 
^44 443 tfl-g-Eife^^ 7il<M4 3443 43 44-3 
7}^r SL^SL 41S# 4 4 44 44 44 44 SL^SL 43. 
711943 §133, 
43 44 ̂ -3^-33 44, 
43 443 ̂ 33 4 343"# 7M4 444 4434 34 
33^4 7113 ^333 3434 7l-4^-3^-4s3 44 
711344 43-^, 43 3 3 5L 4 7113 ^3 3 °fl tfl -g-3 4r 7H1-
SLK]$L 41 si iH133M 3-g-^ 3^ ̂ SLS. ^-3^-
3-3. 
711 io%Hl §133, 
4M 7\% ̂ -3^-33 4^r, 
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[3^3 13] 
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43*71 44^3 ^3 3 f1 -^-7] 3 3 £ ̂  7fl ^3 3 # *11 3 ft 
^333 3-§~34r $Lt] S. 3S3 7il <?]$:# 0°-S 3-g-3-±r 3#-
-If-3 O.S. 3"4r $Lt] SL 33. 
711833 §133, 
3"3 7}^- °_3 3 3 4^r, 
43*71 44^3 ^333 3-§-3^44^3 7}^$LK]$L 3S3 
3 31 3 ̂k4r 3^3^,3-3 333^13 ̂ -g-^ #7] 44^3 7H> 
^.3^-4ls3 33 34U1^ 3"3 34U.M ^3 3^ 34U.M 
^34r 3^ 43 34r SLTJSL 33. 
711833 9.1°}*}, 
4M SL^SL 3S# iS.## 7H£^ 333^ €3^ 
HRTF(Head Related Transfer Filter) 3 3 °! 3 3~ 3 P-S. 3"4r 
^.3^-33. 
711833 91°}*}, 
43*7] #34^, 
43 333 tfl-§-5^7>#-2.3-2. A}JL ^ ̂  333^-3^-
3s# 34333 43-71 ^-3 333 3-§-3^ ^33# 4r3 
#334r 3€- 43 34r ^.3-2- 3-3. 
^.3 -2.33 3 -2.3 -$- *11 ̂  3-3 3 §133, 
44-3 33#- a3"3^^-3^- 3s# 333"^ 33; 
43-71 44-3 33 ̂  JL£3#- 7>3fe 333 3 ft SL^SL 3S# 
JI£3^ 71-3£4 3 33-^ €33 3-§-3^ 33; 
43-71 7H1- -2.3-2- 3ss 333^.3- 3^ -2.3-2.3s3 *113 
^# 33 ^34-3 33 3s 3-3 3 3 33 ̂33 
44-3 7HJ- -2.3-2.3s# 333^ 33; ̂  
43-71 44-3 71-3-^-3^- 3s# 4M 44-3 ̂ 33# 4r3 
#33^ 33;# a33^ -2.3-2. *11^ 33. 


