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4! "i *3 ^.AJI ^71^-71 rt ZL 
-awa 

71^^* 6> 
[1] ^-Sl-^^-irBj-olTHj J^Ajl ^-7]^7] ^ 3. ̂  ^^ d\] 

3! °.5>|, Ji*} ^ OFDM ^1 IEEE 802.11a WLAN5] 
^ ̂71^-71 oil 9X°)Xi ?2t 5Hr 4]# 

^7l 5f7l ^ ZI ̂  7l1 ̂  oil ^ 7A °1 4. 
[2] 

*11371^ 
[3] OFDM(Orthogonal Frequency Division Multiplexing: x] JI'-^-']^ v'"?b '^ A] -1 

71^21^ JI^S] ^ c]lolBl«i# ^ 5Hr ^ 
c]loiBl«is i-PfJi, °1« ^l^Rr 
?A °14. OFDM^ 31 ol El q 5-1 711 ^1 -y-^H ^ (Sub-channel) :§. ^1 °11 
M-^^l ^IH2! OFDM 
7l^^r, 1711 ^^21 JI^Sl ^ 31 °1 l^i s~sT ^H1 

"4^sl- 7l #"°H, 4^21 i^sHl 
7l#"ol4. Z| W-tiV^sl-ol ^tg o_ X\#^s$-o_^ 

^ ̂ (Orthogonal)^1-!-, Ai ^r ^ ̂ 1 A] (Overlap)^4. 
[4] 3] e, °1 Q ̂  OFDM ^ «<H ^1 t\-<$*\- 31 ol ^ X\ ^ o\] X\ 

^51 4-g-SlJl $i4. OFDM^li^^ 71^21 ?fl5lol U]i$X\ 
°l-§- JL#^1 z\jz ^7111- ^ -T" ^^4(Subcarriers)l-

°1 -%-^}°l 4] e: -^b^l (Inter Symbol Interference) -ar^l H -sfl ^§1-^, 
^ JL^^KGuard Interval)-^: ^l-^-"^-0! ^ El sfl ^5)1 ol 5}-7^ 6\] X] SL -r-^r"?)- ^-g-

[5] nel q-, OFDM ^ lH£r ^7l ^jiel^oll #1 ̂  7^ JI ^4. ̂  
4^7121- ^A]7121 Iritis 

y\\ t! (Inter-Carrier Interference)-i: Vl"^ A1 f] JI, OFDM 4] I':-] }6"7 ] # 
^S-^l S£^l $^>7ll ^^^21 

[6] OFDM 5] ^Ull- ^ ̂ -^1 4^^>7l ^ Sfl ^ ̂  *[£.$] 4] # B|-ol ^ 
^7l7> oll-f^_S-^>4. JI^ cflolBl ^^IA-1 clock ^r7l 21 

yfl7l-^ir 4^^5.^1^^11-^^171^1:11,41^^1-01^ olel^ 

*}°] ^-^-5. 1H)«H ~T" 5l ^17l JI FFT(Fast Fourier 
Transform) ^7l SL^-9 4]# ^o]ol ^4. 
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°14 4] # ̂ 7l Aj ̂  2] ^ - .g. H7l] ^ ̂ j-A] 7] i- o] Jfc7} £] ES 
OFDM *1^3} ̂ A] T^o]lA]^^s)-^-g-^l ^7ls]-«^^^§l-7l o]#d\] 

[7] 

[8] £ ^ A] ofli- Aj-7]^ ^ 3g_o ^o]j W-^-$>7l 
OFDM -o-^ ^^^1 IEEE 802.11a WLAN^] Ais. Bj-oj^j ^-71^-71 ofl $1<^A] 

^1- ^ -§-^1 ¥7l5]-7l ^ ZL ^cirRr ^ 

^4. 
[9] 

4*11 <T& 
[10] ^#^^-^^^^>71 W£lH)2l AJA^O]] rrf^ A] ^40]^ ^Aj\ 

¥7l5]-7lir, ^^^7j^7jo]l $1<^A],^^ ^ ̂ €-*1*1 
^^^,^71 *U1 ^ ̂ 2] ̂ Bl Tfl^t-

CSD(Canonic Signed Digit) ̂  £.£. 7fl^°ll 7l^H ̂  =^2:7} 
7fl^7fl€ ^4-

[11] wHH^Tfe AJ-71 *U] ^Bl ^251 ̂  ̂-i"&#22l o_S 
44\H °1H ^-y] CSD^^-5. ^s^4. 

[12] ^ 7] A] 5 41-7] AU] A]^|«§ ^B] ^2:^ rj(n), r2(n), ij(n) ^ i2(n)2] 47fl2] 
H t] (&] 7] A] 5 r-g- A] ^(real), i^ ^(image)H 2] P] sj ^ o}4_ 

[13] °1 ^ JjL ri(n)34- ij(n)-c: €Bl °H, r2(n)4 i2(n)^ ^ ̂  ̂  $14. 
[14] W£lH)2l AjA^o]] 4^4]#4°N £AA 

•§•7]5]-7] 2] 4]#4°N J^Ajl ^7j^7jo] 9X°)*}, 
€B] ^t-*Ul €B] WcsrRr ^1; AJ-71 *U1 

^ ̂ 2] 711^1-CSD^^-5. W^Rr 47]1; ^ CSD^ Tfl^Ml 7l^«H 
^51 7fl^7]l^ ^1- ^ ̂  W. 

[15] ^712] 4]# 4°N ¥7l5]-7l2] AJ-71 *U] 
^2] ̂  A]^.E.^-22] McsrRr ^lt" 

Sfj-^H, AJ-7I 22] I?1Q Al^-s-o]] 7l^H ̂ 71 CSD^^-5. 

^ W ̂  9.M. 
[16] &]7]A-]; 41-7] A]^] HBj ^2:^ rj(n), r2(n), ij(n) ^ i2(n)2] 47l]2] 

^ Ei (°i 7] A-] 5 r-g- A] ^(real), i^ n^(image)# 2] T3] )^_ ^ ̂  
[17] o] ^ -f, ri(n)4 ij(n)^r €B] O] V\ , r2(n)3l- i2(n)^ ^ ̂  ̂  $14. 
[18] 

JL4 
[19] ^Al^oll 4S^,A]^4ol^ -g-^1 ^7]s|-7]o] ^-^711- ^B] 
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444 144^. 44441] 4^5. 444 ̂ °ll 244^. 44 
444 CSD(Canonic Signed Digit)1! 4B] 5. 444^-^-4 44^1 44 4°14 
44 47144 ^4 44 4 $14 €4. 

[20] 
5=^14 

[21] £ l4lEEE802.11a°114 4444 ̂ 2] <$4 ^t 444 £4°14. 
[22] £24WLAN4 44 4014 444 444 44 4444 44^4 444 

£4°14. 
[23] 5L34 44 4°14 ^-^1 ^7]^7]o] 
[24] £ 44 4 4^ 4 44 i o]] 44 4] 4 4°1 ̂  ^7] ̂ .7] o| *\^ ^ ̂  <§ 

44 4^4 444 £4°14. 
[25] £5444^4 44°H1 44 4444 44^1^)44 ̂ 4 ofll-

444 £4°14. 
[26] £ 64 £ 4^5] *LX\ oj]°11 44 4444 44^1 r2(n) 44 4^4 i 4 

444 £4°14. 
[27] 

^4 ̂*11- 31 tb 2^4 IN 
[28] °1s>, ^ w-jg £44 4^M 4 4^4 44 <W 4444 4^44. °144 

4^°11 $1°14, 4^4°114 44 4^4 7l#o]l 4^4^ n 444 4^4 
444 4 $14. 

[29] 5E4, 4 4^4 44 -S.^1- 4^44 4 $1^4, ¥44 ̂ 44 44 -3-^°ll 
tfl^H £4°11 44 44 4^4^44^ 4 4£ $l°-^4is44 £4<y°ll£ 
444^ 444 4^4Jil- 4^4 4^ $14. ̂ 4, °14 44 444 
s>c] 4£ §114 44 £-±7} 44 i °11 44 4s 44 4 44 4444 44 
4 v] $>7]4,4s 44 44 i°114 444 7]44 4444 44 4*144 44 
44^, 444 44 -3-^4 444 §114 44°H144 444 44-3-^°ll 44 
4^°11 4 444°i 4 4 4 °14. 

[30] 5E4,4 4^4 44<W4^4°11 $1<4 444 44 44 5£^44°11 44 
44^]4 4^°1 4 4^4 ̂ lt J:4 4 $i4^ 4444 4-T-°114 n 444 
4^4 444 4 $14. 

[31] 5E4,4 4^ 4 44 -S-^l- 4^ 44 4 $1^4, 4 l, 4 2, A, B, (a), (b) 44 
4^ 1- 444 4 $14. °1 3 4 4^ 4 =L ^4 -3-^4 44 44 -3-^4 
4444 3 4 4 4 n 4^ °11 4 §114 44 -3-^4 44 °14 431 5£4 
44 4°1 4444 &^4. °14 44 -S.^7>4€- 44-3-^°ll "44", "44" 
5£4 "44"44JI 444 44, ̂  44 o. 44 44-3-^°ll 44^^-5. 
44444 444 4 $144,4 44 4°H a 44 44 £-±?} "44", 
"44" 5&4 "44"4 4£ $i4^ 01^4°14 4 4°14. 
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[32] WLAN(IEEE 802.11a) OFDM 4444 444 444°114 4^4 4 sfl ^ 
H2] ̂ l-(Preamble), §11 4 (Header), ^4 JI 44 444^44^ 31 4 4 
31 4 S-H(Payload)S- 4444. IEEE 802.11a°114 444 ̂  H4 <$44 4^^-
51 1°]] 514 4 1 'V S5!' 44 Short training symbol 160 4 l''f 4 Long training symbol 
16044^-4444 $14. 

[33] 4 7] 4, Short training symbol 4 4JL 4 H% AGC, Diversity selection, Timing 
synchronization, Coarse frequency offset estimation-^: 4" T r 3] °1 444'. Sr: 4, Long 
training symbol 4 Channel estimation^}- Fine frequency offset estimation-^: 4" T r 3] 
4444. 

[34] Short training sequences-^ Si44 s1044 107114 44 44^-4444 444 
41 44 1671121 4444 1671121 444^- 4444 $14. 21^3:, Long training 
sequences^ lj4 l22l 4 7fl ^1 41 #5. 4444 444 41 44 647114 4444 
647114 444^-4444 $14. 

[35] H40TS44 44444444 44 444^ 444 4 ^4r44 
41 44 4 444 44 44 44 44 4 41 ̂ 21 4 44]4 4 44 4^ 44 44. 
4 4444 444 44 4444 #4011 444 4444 FFT/IFFT 444 
<$ 4 4 ̂  41 ̂ 4 44 4 ̂  0^4 A] 44. s 4 ol -g-^ WLAN-g- 4 4 
4°14 44 471 4-714 444 44 471 4714 44^ £ 24 £4 4 44 
44. 

[36] 51 2°ll 444 44 4°1, 44 Preamble 4 Si44 s?44 4 Short training 
symboi4 i4 Q71" 4 4 4°14 44 44 471s 4 4 4 4 4°14 4714 
4^-444: 44.4-44 444 44 444 44 44 4444. 

[37] [444 1] 
[38] 

R„ = n 

15 

E "V^* ra 15 —n n = 0 

[39] 444 H4 Rn4 4J:44 44 444 44 4°H x15.n4 44471-
4 4 43. 5U4 Short training 4 44 15-n44 4°13- *4 conjugate# 4 4 4-2-
4 444 4Jl°14. 444J14 4JL44 4 4 44 44 4 JL4 Short training 
444 167114 444 4^ 4444 44 4444. 444 444 14 44 
4 J: 4 3144 44°-S4^344 167114 4444 444 44 4444 
44^ 4444 44 44 34 471-44 434 44315-S44 444 
4714 444 44 4 $14. 444 144 44 4^ $1^ Short training 
symboi4 4 44 J:44 444 44 4^-5. S44 4 $14. 

[40] [444 2] 
[41] 
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R„ = IYX1 

= E ( Vr + jVi ) ( Xr ~ i* >) I 

= E(2/r'cr - + 2//-'c;)| 

= EKj/r^r + J/;-''-';) +7(^-^)1 

= ir(rt) + ji{n)\ = V< (rt) + i2(rt) 
[42] 44^1 2°ll 4 4^ 4 Jl X4 447l oil 4 ̂ 1 ̂  4^ $14 Short training 

symbol0] ̂  xr4 44 i$, x;4 §14 iaj;4 4444. A] J: y4 444 
4JL°H yr4 44 &, y;4 §14 4444. °1 ^14 4^3 44 44 
4444^1 °414 27fl 2] <gA]-«37l-27l]2] <£A]-
44°1 4-3-45-5. #47fl 2} 44 44 44°1 4-3-44. 01^^47fl2] ̂ -4 
44 444 ̂ 44 44 4°4o] 44 ̂ -7]^7] 4^ 34 44-

[43] 51 32] 444°4o] 44 ̂ 7ls]-7l 4^14 yr4 444JL 2} 44, y^ 
444J121 §144 444^ Xr04 "tui $14 44 44^1 044 4444 
SHuI 15444 4 1671171- $lJl,Xi04 44 44^1 04^11 §1444 3J:0H 
15444 4 1671171- $14. HSl <$4 <% ^ ^ O. Z|Z]-21 ^^71 
444 yr, ^144 y;7> ^ ^ 4JL44 41HH ell 4^ 4 pfl clock44 
DOS n ̂ 21 41 SE ell 4 ̂ 5. °1444. 41 SE 5114^^004^1 
D1444 4 1571171- $14. 4 41 ell4^Bl <>11 4 pfl 
#^(ciock)44 44^1 4471 4H°114 xr4x;l- °144 44444 4^344. 

[44] 51 32] 44 44 44 444 2yrxr2] ^4 2yiXi ^2] 44 44§4l, ̂  4 44 
44 444 2y;xr2l ^4 2yrXi^2i 44 4444. £ 3°11 5144 44 4°N 
¥71471^ 6471121 44711- 4-§-4JI $15-5.5. 44 4^°1 ̂ 4711 44. 
444 £34 44 44 4°N 44 471471 4^14 ̂ 7l 4H4 
JL4 ̂ 5-5. 47114^ xi4 ̂ -5.5. 444 4 $14 42:71- 7-1144 4-3-71- $14. 

[45] 4 4^2] 44 oil°11 44 44 4°1 ̂  44 47147l21 ̂ ^4 44 4°1 ̂  
44 4714714 44^1 4^i 471144. 4^i 
^T?"44 He] ̂ 14-^1 Short training symbol2l 167fl 4^1 7}]4-^1 4^5. 4 4 
$14. il-4^, 51321 42:°11 ^114 7-14^ 4^4 44^41^ 4^4711 
4711(14711), CSD 7114 4711 4711(24711)21 2 47115. ^ 

[46] 157112] 44714 4444 44 4°]^ 44 4714714 ^ 4^(clock) 44 
4^4^1 w1 ^ °1 4^ , ol ̂  4471 oil4 ^1 Sl 4^1 $14 Short training 
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symbol^ TIM "#^71 ^ 27fl2]- ^ sJ-H 27fl5. 
#4711 2] SfH5. ^°1 $>40] ^7j 1571] 2] -#^7121-1571121 
41 SB 3l*l^BlS # #^7121- 41 2E ell^liBl^ Z|Zl-
6071171- Till clock ^>4 60^121 <£A>O] ^£]o] T^^O] ^^>11 S|^ 
^°1 9-M. °1^-^ 711^1-CSD^ 5-5- partial 
product# #^I ^7121- 41 HBlT?>-i: 4-g-^ ^s}^]-. o] O]-@-^r>7l 
iflSH 1^7115.^1 *1^ ̂  ̂Sl-Al-g-^4. tr 
^F0!^ ^7] 5f7] 2:°ll A~i TT ^ (Direct form) ®lB] -*]--§-§]-JL 
Jl-^^l, °1# 51 42]- ^-c- -?1^1 H (Transposed direct form)®! E-] ^2:5-

[47] £ 4°ll S.7.1 £ u}$>\. £ £ 4] ̂  B]-o] Tij J^Ajl ^7] s|.7] 2| 47112] ^5] 5. 
^^Sl^ $1^. ^ rj(n), r2(n), ij(n), i2(n)2l 47fl2] ®|B]5- ^ 7] °ll 7-| rj(n) 
€ ̂  2f ij(n) € ̂  ir 711 ^rA ̂ "5-5.5. °] ^, r2(n) € ̂  2f i2(n) ^ B] £ 
711^71- ^"5-5.5. ^ ol4. o]^^ ̂  711^1- CSD(Canonic Signed 
Digit)^5-5. rj(n) €^i2l-r2(n) nr S-M. 

[48] ^ 7], n(n) € El oil rfl ^ ̂  ^ ^ E-] ^2] ̂  TlH rfl §H #5*1 £i}. 
[49] £4011 ^l^Hl^^^Bl ̂ ^11 tfl^H ^^711-^1" 

^7ll§>7l 4-g-Sl^ siBl 711^1-CSD^ 5-5- $M.CSD^5-5. 
^^§>31 ̂  ̂ ^ 41 -i:## 22] 5-5. M-Bj-vfl ^ o] || CSD^ 5-5. 
CSD^5-5. 4-g-5!^ ^7l2] ^<^xl7l nfl£-o]t}. s x o. 
£m*\]x\ 4-g-Sl^^l^2l 16^1 H21 221 ti^^5-5. M-El-^fl ao]4. 

[50] [It 1] Short training symbol (REAL) 2] 22] (i'i(n) s"^r) 
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(REAL) 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

0.0460 0 0 0 0 0 1 0 1 1 1 1 0 0 0 1 1 
-0.1324 1 1 1 0 1 1 1 1 0 0 0 0 1 1 1 0 
-0.0135 1 1 1 1 1 1 1 0 0 1 0 0 0 1 1 0 
0.1428 0 0 0 1 0 0 1 0 0 1 0 0 0 1 1 I 
0.0920 0 0 0 0 1 0 1 1 1 1 0 0 0 1 1 1 
0.1428 0 0 0 1 0 0 1 0 0 1 0 0 0 1 1 1 
-0.0135 1 1 1 1 1 1 1 0 0 1 0 0 0 1 1 0 
-0.1324 1 1 1 0 1 1 1 1 0 0 0 0 1 1 1 0 
0.0460 0 0 0 0 0 1 0 1 1 1 1 0 0 0 1 1 
0.0023 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 1 
-0.0785 1 1 1 1 0 1 0 1 1 1 1 1 0 1 0 0 
-0.0127 1 1 1 1 1 1 1 0 0 1 1 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-0.0127 1 1 1 1 1 1 1 0 0 1 1 0 0 0 0 0 
-0.0785 1 1 1 1 0 1 0 1 1 1 1 1 0 1 0 0 
0.0023 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 1 

[52] a 1^22] €-3-^ ^712] 7^1- $14. 5. 
1^1 ^7> ^>^712] ^2} ti] 3)1^4. ̂  121 ^7}^-is\ til 3)1^-711 ^ 
221 711^1- Aj-rfl ̂  JO] ^ ̂O.s.S €-3-^ ^ 7l 21 
^7> ̂ M7l nfl^-^l 

[53] ttfeH ^l-^ol7l ̂ HCSD^ 711^5.^^4.^ 
^i 711^5- 4-g-Sl Short training symbol2] §1 ̂ r a: CSD SLS. 

^$4. a 2^ a 12] 22] 711^1- 16«lH2l CSD ^5-5. q-Ej-ifl&l}. 
[54] [it 2] Short training symbol (REAL) 2] CSD6! (r, (n) a"^f) 
[55] 



-J ON 

U> 

_ ^ ̂  ^y sjL 

Jt ri 
J2, 

JO[I _oli 

Jh _&, 

1 * ri!i 
ng r$i 

o 
i£ 
t&i 

i-s 

r|o 
[Ui 
HV 
mini 

El 

41 

& 

ft 
to 
mini 
jh 
I® 

>5, _j 

jo nM 
vi1 

-IV 
mini 
d^L 
F> 

HJ 
tsb 
SL 
v 

-jy G n o 
^ oift 

J2, 
ft HM 
to JIl 
Jo ^ 
o c« 
o ^l111 

oift _> 
-H ojo 

[tijni rii 
Fi> 
V 

to 
Jo 

% M 
JH pN 

5 41 

0.
00

23 

< 
0 
0 
v3 
© 

-0
.0

12
7 

0 

-0
.0

12
7 

-0
.0

78
5 

0.
00

23 
0.

04
60 

-0
.1

32
4 

b 
8 

0.
14

28 

0Z
60

0 0.
14

28 

1 
0 

s 
8 

-0
.1

32
4 

0.
04

60 
(R

EA
L) 

0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C-.-l 

0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 O 0 0 0 0 a 0 0 0 0 0 0 0 0 0 ho 

0 O 0 0 0 0 0 0 Z 0 1-1 i—i 0 Z 0 OJ 

0 Z 0 0 0 Z 0 1—1 0 0 0 0 O 0 0 1-1 £>• 

0 0 0 0 0 0 0 0 0 0 0 z O 0 0 0 Ol 

0 z z 0 Z z 0 z 0 Z 1—1 a I—i z 0 z ON 

0 0 0 0 0 0 0 0 z 0 0 0 O 0 z 0 N] 

0 0 1—1 0 i—i 0 0 0 0 0 0 0 O 0 0 0 00 

1—1 0 0 0 0 0 1—1 0 0 i-i z 1—1 1-1 0 0 

0 0 z 0 z 0 0 z 0 a 0 0 O 0 0 z 10 

h-i z 0 0 0 z 1—» 0 1-1 a 0 a O 0 1—1 0 1-1 
h-i 

0 0 0 0 0 0 0 0 0 h-* h-l t—1 l—i H-1 0 0 l—i 
K> 

Z 1—1 0 0 0 1-1 Z 1—1 0 0 O C3 O O 0 1—1 M 
OJ 

0 0 0 0 0 0 0 0 z Z O O O z z 0 1-^1 
4-

z 0 0 0 0 0 z z 0 a z Z z 0 0 z 1-1 
On 

N> 
O 

00 u> o\ 

h3 
n 
H 

o 
N> 
© o 
N> 

o\ 
'Jl 
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XT0 = a>4—a>6—a> 10+ a> 13 — a > 15 
xrl =— a > 3 — a > 7 +a> 11 — a > 14 
#r2 =~ 6 + a ^ 9 +a > 12 — a 14 
zr3 = a»3+a»6+a»9+a>12-a>15 
£r4 = a > 3 —a>5—a>9 + a > 12 — a > 15 
xr$ = ^r3 

XrQ = Xr2 

xr7 T
-̂ 

l-

1! 
00 — xr0 

£r9 = a>9 + a> 11 — a> 13 -a» 15 
xno =-a>4-a>6-a>ll+a>13 
xri\ =~ a^> 6 + a > 8 — a > 10 
xr 13 Xrll 
XrlA = ̂ rlO 
Xr\h *^r9 

[59] £ 1^2] #A] oj]o]l rrj-5]- 3^ ^^7]^. A]-g-^ ^^ri(n) ̂  H 

5°ll £A]^j- ti]-5]- ^4. S.5-1- #5^^ S^ofl^.o]]A] 5]5]5- 41J11- °t]^W 

^§1] z|z]-2] I57fl2] $E-g- TII^M ̂  §14. 
[60] , r2(n) € B] oil tfl ̂  ̂  ̂  3 € B] ^2] # Tfl a]] tfl SH £1}. 
[61] Short training symbol2] §]^ i$2] 22] it 3^]- §]^ #"7^ 

1^2] 8 sample ^1 
[62] [it 3] Short training symbol (IMAGE) 2] 2 —] iL^^§(r2(n) #^-) 
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^411-
(REAL) 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

0.0460 0 0 0 0 0 1 0 1 1 1 1 0 0 0 1 1 
0.0023 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 1 
-0.0785 1 1 1 1 0 1 0 1 1 1 1 1 0 1 0 0 
-0.0127 1 1 1 1 1 1 1 0 0 1 1 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-0.0127 1 1 1 1 1 1 1 0 0 1 1 0 0 0 0 0 
-0.0785 1 1 1 1 0 1 0 1 1 1 1 1 0 1 0 0 
0.0023 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 1 
0.0460 0 0 0 0 0 1 0 1 1 1 1 0 0 0 1 1 
-0.1324 1 1 1 0 1 1 1 1 0 0 0 0 1 1 1 0 
-0.0135 1 1 1 1 1 1 1 0 0 1 0 0 0 1 1 0 
0.1428 0 0 0 1 0 0 1 0 0 1 0 0 0 1 1 1 
0.0920 0 0 0 0 1 0 1 1 1 1 0 0 0 1 1 1 
0.1428 0 0 0 1 0 0 1 0 0 1 0 0 0 1 1 1 
-0.0135 1 1 1 1 1 1 1 0 0 1 0 0 0 1 1 0 
-0.1324 1 1 1 0 1 1 1 1 0 0 0 0 1 1 1 0 

[64] a 4^ a 3°11 Short training symbol^] §) ^ $2] 22] # CSD 
^°14. 

[65] [It 4] Short training symbol (IMAGE) 2] CSD^(r2(n) a"^f) 
[66] 
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4)1-
(REAL) 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

0.0460 0 0 0 0 1 0 N 0 0 0 N 0 0 1 0 N 
0.0023 0 0 0 0 0 0 0 0 0 1 0 1 0 N 0 N 
-0.0785 0 0 0 0 N 0 N 0 0 0 0 N 0 1 0 0 
-0.0127 0 0 0 0 0 0 N 0 1 0 N 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

-0.0127 0 0 0 0 0 0 N 0 1 0 N 0 0 0 0 0 
-0.0785 0 0 0 0 N 0 N 0 0 0 0 N 0 1 0 0 
0.0023 0 0 0 0 0 0 0 0 0 1 0 1 0 N 0 N 
0.0460 0 0 0 0 1 0 N 0 0 0 N 0 0 1 0 N 
-0.1324 0 0 0 N 0 0 0 N 0 0 0 1 0 0 N 0 
-0.0135 0 0 0 0 0 0 N 0 0 1 0 0 1 0 N 0 
0.1428 0 0 0 1 0 0 1 0 0 1 0 0 1 0 0 N 
0.0920 0 0 0 1 0 N 0 0 0 N 0 0 1 0 0 N 
0.1428 0 0 0 1 0 0 1 0 0 1 0 0 1 0 0 N 
-0.0135 0 0 0 0 0 0 N 0 0 1 0 0 1 0 N 0 
-0.1324 0 0 0 N 0 0 0 N 0 0 0 1 0 0 N 0 

[67] a 41- ^5-5. 4A 
[68] 4] 
[69] 
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xrQ = a > 4 — a > 6 — a > 10 + a > 13 — a > 15 
a?rl = a > 9 + a > 11 — a > 13 — a > 15 
xr2 —— a> 4 — a > 6 — a > 11 + a > 13 
a:r3 =— a > 6 + a > 8 — a > 10 
^r5 *^r3 
/v» 

r6 ^r2 
xr7 — a:rl 

^r8 ^r0 
=— a > 3 — a > 7 + a > 11 — a > 14 

xrl0 —— a > 6 + a > 9 + a> 12 — a > 14 
^rii = ^>3 + a > 6 + a > 9 + a> 12 - a ^ 15 
xrl2 = a>3—a>5—a>9+a> 12 — a > 15 
Xrl3 Xrll 
xrl4 

0
 

II 
xrl5 II H X

) 

[71] 4 4^ 4^HH n^Bl-41- °14«1H r2(n) 4^4 4^§}T3 £64 
40] 444 4 44. 

[72] 4 4^ 2] 4 A] 4 OFDM ¥41 91 IEEE 802.1 la WLAN2] 4 # ̂ °1 ̂  
¥71471 44°ll ̂  7-Ho>4^4. 44 44 

¥7147121 44714 4^1 7fl^5-5- #7111- 44^^^ 4^5. 
444^011 24^15. 4^1 ̂ l^rl- CSD^ 4^15. 4^11-5-5-4 4# 

¥7144 4^1- <£4 ^ 9X9XA. 
[73] ^140114, 4 4^ # 1- 4^ §}¥ £4 4^ §>#5. 

4447]4 44§M ¥#§>4 45-5. 7l AflsH 44JT 4A], 4 4^o] 43= 4 
01^444011011 4^£i^ 44 o^cf. 4,4 4^ 4^1 ̂  <?HH^,0. 
s.4 4^ -3-^4°! §>M- °145-5. 413]^ o_5. 44§M ¥## ̂ £ 9XA. 
5&4, o. s.4 4^ -3-^4°! A A §>M-^1 ¥^^1 4£T1H5- 4?1€ ̂  
$1*1^:, A ̂  -S-^#2l ZL 44 5E4 ̂ A #^^5-5. §>4 5&4 
44 7fl2i 4£oil Ai & ¥ 5E4 4l¥^l 714^ 4^3 §}¥ 
2-t-# 4V¥ ^^Bl 5SHI5.SA] 444 451 44. J£4, °151- 4^ 3^1 
H5.n^4uSB 4s.sl,CD^^3,421141 4S.Si ¥4 A^r ^^7} t-14^ 
$1¥ 7-14PH 4 (Computer Readable Media)°11 ^TT^HI ^1 
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4g345-S.4,4 4^4 44 <« 444 4 44- O] 
4 4*11 *flS-4 4 X}7] 7] *fl, 4 7] 44 *fl, 4 5} O] ^ o] y. nfl *fl 40] 2f| 
4 44-

[74] 5E4, 7l 4 ̂  o] 7]# 44 ̂  4 4^4 sff 2.S. _g-o] s$x\] ^ # xg o]] 4 
4=711 4444 &4 4, £ 4^1 444 71# 44°114 444 7}# 
*H 4^11 44^5-S. °1§1144 44 444 4^11- 444.44°ll 444 
-g-olsq-^ol O.S 4444 4^44 ̂  7l#ol ̂ -444 
4*144 45-S. §114 4 <H 4 4^1, £ 4^ oil 4 ̂ ^ 44 4 4 ^ 4, 
o] ̂  o] 4 4 4514711 ^ 4 3 91 4 *1 s §11 4 4 4 &44. 

[75] °1 44 4 ̂  4 4 4^ 4 7l 4 444 i 4 3 5.S 4 ̂  4 4 °11 444 
45-5.4, ̂  ̂ °1 444 44 44°114 ¥44 44^ 44 4^ 4 
4^4 44^4 44°114 9H44 fe4^°114 444 44 4 41H 
71-44 4°14. 5&4,4 4^ °11 7fl4 € 44 i44 £ 4VT34 44 444 
44471 34 4°1 444 4^47l 34 4°1 ̂ , °1 4 44 i°11 4£ 
4^ 4 44 444 4 3 A 44 4 4 4 4 444. 444,44^4 £.$. 
4^4 ̂ 44^°11 44°i §1144^4 4*1,^4 444 4^ 4°11 44 514 
7}4 444 4 4^4 4s]43 °11 S444 45-5. §1144 <H4 4 4°14. 

[76] 
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[43^4] 

[43^5] 
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43 ¥^343 ̂ ^7"|;g|-7H 9X°]x\, 
¥^13 €^3 ^5. W^¥,43-7l 

x] ?] 43 Yl E] :i'-i2] v\ E] 7ll¥¥CSD(Canonic Signed Digit)^5-5. 
^^§M,CSD^ 7H¥°ll 7l^H ^7}^^ 43¥ 
~43 5-5. 4] ¥ Ej-o] T3j JL^ ^7] 5^-7] _ 

*11 11M1 $1°]*}, 
#7l ^1 3)11 ̂  ̂251 ̂  4]ftf25l Ji^5-S 
q-B}-^ ojl- AJ-7] CSD^5-S 43 ¥ ¥435-5. ¥¥ 43 ¥ 
^-°l43 ¥^3 %-7]3%7]. 
^1 llMl $1°]*}, 
#7] ¥¥1§ ^2:^ rj(n), r2(n), ij(n) ^ i2(n)2] 47fl2] 
^ ̂  (°i 7] Aj 5 rSL #^(real), i^ §3 ¥(image)¥ 2] P] 5] ̂  
43 ¥ ̂ oS ̂  41# Bj-ol^ ^ Jg-7^7]. 
*11 31M1 $1°]*}, 
r^n)^ ij(n)-c: ¥"¥ °] ^, r2(n)4 i2(n)¥ #¥ ̂  91 43 ¥ 
~43 5-5- 43 ¥ Ej-o] T3j ^7] 5^7] _ 
431: B}-o]nj J^Ajl ^7]^j.7]o] #T!]«<HH1 $JM¥, 
¥¥13 €^1 ¥¥13 W¥¥ ¥¥; 
43-71 ¥¥ ¥¥13 Til ¥¥ CSD 13 5-5. ^¥¥ 

CSDH Tfl^Hl 7l^csrH €¥ ?2t 7fl#7ll¥¥ ¥¥ 
1- S¥¥¥ 43 ¥ ¥435-5. ¥¥ ¥¥ ¥01¥ ¥^3 ¥7153-71 2] 
¥¥Ho^. 
*31 51M1 $JM¥, 
43"7l ¥¥ ¥¥13 €¥ ¥^¥ ̂  ¥¥¥¥2¥ 0.5. 
S¥¥¥ ¥¥ 
1- ¥ a¥§M, 
43-71 2¥ ^¥^5-5. ¥¥¥°31 7l^§H 43-71 CSD135-5. 
W¥¥ 43 ¥ ¥435-5. ¥¥ 431: ¥01¥ ¥^3 ¥¥¥¥¥ 
¥¥Ho^. 
*31 5^3-°33 
43-71 4i4 ¥¥13 ¥¥ ^2:^ rj(n), r2(n), ij(n) ^ i2(n)¥ 47fl2| 
¥ ¥ (¥ 7l Aj 5 rSL 4] ̂ (real), i¥- §3 ¥(image)¥ ¥ ^1 )5. ^43 ̂  ̂  
43 ¥ ¥435-5. ¥¥ 43¥ ¥°1¥ ¥^3 ¥¥¥¥¥ ¥T!1¥-^. 
^3 7«oHl $JM¥, 
r^n)^!- i!(n)¥ #¥ €^3 °3 *3, r2(n)4 i2(n)¥ #¥ €^3 91 43¥ 
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