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[o048]  — Himuiuli 20 $ Y E GPS Kb B[4 (i dn, MIEnG 10) DL 2 85 &, Tkt
PRAS 26 A 18 H v A Y T DL R R OC L 36 ( DL A2 Y 4k 21a.21b 21 ¢ il
21d) P35 RE 2 TF ARS8 42 AE gy 44 UL ARG AT ik 25 46, # E I 283
PO ThR . XFE, ok B 6PS DA EIE R 40 KI5 FEARSE 1F SR, b5 T
BFAL . AR IR FE— 2B, — RO N T 100 =R 3] | # (EEEHEFK ) Mksn
i), fEAECEMPE AL i A7 f s 46 o (ZEAEIEERE =T L2 Ab3EES 26 194, 1S AEfRAF
HLJRAS U195 B 58 4 1 RO B DL R, 7] DAIAEAZ A28 46 A7t 8 2 AR (19 3180F
(1 RABE ) 5 i LR A7 Y e R AR B8 B I O T ] DA D R . — A, 24 GPS
15 5 A RET 43 4 088 5 P SR AP gt B TR, 2 T B RIE (g, YRR ) SRR ORAT
RN KB . A7 iAs 46 A5 1 S L2 B nT a2 1 1R 21 (FPGA) £E AL
48 [, GPS 155 i R ARAAd FI AR & a3 38 58 il IR & iss 38 A ARHgs 42 424t A
P55 39, IEW FidE—SiHe n.

[0049]  VERIEXBUNTE A (HHIAERLAEfP 7S 46 BIE R B LS b T E 710 GPS
551 ) DSP T Ak 3 25 32 W] IR FFAEARIIFERAS . RE 3 IF A8 0ids 42 DL B Hds 44
— M T AR A — B 8], SR8 R AR AT i O BE B U E ST 5 AR B vT o ZEd SR AR 5
L 5 TX A0 25 R O P BN A I 2 A FLYR 2R 21b T 21 TR PR (7 fifiAs 46 k4L
RN IR ), IXAEAE BRI D8 BE B T I R R AS STk B N S AR5, AE— AN s tal
i B R TR R S AL RS 1C 32 (DSP) HEAT DR RE B vF 55, W Wi fs ML 28 A 7] (Texas
Instruments) ] TMS320C30 LR HLE o FERFATIXFP TS Z AT, IX4F DSP 32 T AL 22T 26
L% HL i 36 30k 574 YR LR 21e B TS FIIRAS

[0050]  IX/NDSP 32 A[A|F—Leizm s GPS HoC i i A e 28 A, b &1 e I A
SR IC T, C A2 A FLT AR . AN, DSP 32 Ad ) A B {l Sr AR e (FFT) 45
VERCR AT RE, I AEACH ™ A 18 2325 FUE 5 2 TR PO 56 oK & I AH S 18 Bk SR AR
PP B V. — M, T2 2046 MNMIZFERIAE G, BLSE NI GPS 155 IR B 7] £
R o PR S AR B SV PR I AL B AT R B LA R AT AR R, IR AR AT LA
W P T v B R I B H AR 10 £5 2] 100 .

[0051]  —H DSP 32 X & PLEF TR 56 sich O R V150, 75— R B I SE ] v, e 8
IXAME R H S 33 RILFIMAL TR S 26, SIS AL TR 2S 26 T DLIE it i H yth F R s 4
PR HL I 36 RIETE YIS 510 DSP 32 FITEME 2 46 FRIENEIIFEIRGS. BN T
35S A B T O, T PR A 26 PR AR RS 22 fEEER RS 16 b gkl 10 RIRhEE RS
Ba. BT OhER B, T LRI g gl 10 A IE I AR L , Ron MAEZEAT 2% 46 RV
B RS B o B B 16 RS R AT DI I TR) o XN TR RR ICHR s T Rk AT AL
BEFERIRE D), RS RV EEE RN A5 GPS DR B 1A —Fr Al 1L 1) 75 %, R4
R TTVE L, DSP 32 Wl LA O IALE (B, S A SR AR ) JF
WX R IR BN HALBEZS 26, 5 5 AR X AN B 18 Y AR A 45 22 Th 4k 212k 10,
TEIXF I OCT , 18I DSP 44 I\ T2 0 W JE B B 22 A7 #5 B SR AT AR ) 1 i 2 5 1)
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[P AR B IXFESE T am v ST AL B VR BE D), A RV AESE R AR N
ZIAT GPS BEALE R

[0052] 4] 1A o, 76— S, I AT 22 40 SR R e 24 T8 i Ed B
16 RIEABMIE R . NAZFEME S, TR IR AT 22 G5 — AN EE B R IR —AN 815 &5
Bl AS R R A B R 2k 240 30U, JEh 10 ] DA Sp ity R 26 14 R 3% e R B 4% 7
B I AR VEAE RS 10 38t GPS gk 12 S H R GPS 155,

[0053] 417 B, 76 BB 48] 7, DSP 32w A B VT 0 T B T TLRD I IR ), AR
(P AEBUCE R R A A7 At 25 46 P IR 50 5 LA & DSP B LA DSP 38 11 7 o

[0054] M\ FTETIS 8 AT LA A8 B2, WAk B AL 10 (47 B E Bar A KAE, 1 i 5
G 20 TR B L R ThRE B B S — /N B TR . T AT A, R R D IR S OL T, X Py
A N ST v e 25 76 R 2 1 % SRR 2D (B T) P 38005 B 1 Ry ShF R .

[0055]  SXAEHE A TAE BB ] SR B RIS B 1 100 fif o BAT YRS BRI 1R
BT DA 2R I FE T iy 2 A7t AE EEPROM. 28 s E B @ IMAZ A T o Sl HL 5V 2 S M G A
A A IR B A TR A2 o 92, 24 2 YR R I, 07 B o ) DU S AT

[0056] i _LFTow, BUFHIEEFE G APk 7% 46 F O B TAH S K i TR R 3 o I A5 FH B istl
AR T R B S B A R B R A T DU e i P A B AE S 1 Be ) (i, Y
1T BRI AR A 5 1 30 0 8 2 3 e MO ) o T W] L GPS 12 ) O B2 5 8 A FH S o
[FIFERAT EAR AT U . TR SRR RS Ol (B T i a2 4T ) T, 45X T
HEAZERER GPS FHL, iX 4R 4t T e MRt

[0057] P& 1B Hp From i) — AN AH TS [F] ) SR G TR A BE 2% 26 S 41 (RAM 30 i EEPROM
28) i HFH 52 52 2% (%) FPGA (BRI mT 4 F 1 TR 471 ) 49 P T A 25 1) B el s A 2 e AT T D 2
FEIXFME DL T, FPAG 49, —AMRZhZARAF, H Tl 20 19 K 218 B0k 8 25 22 (13
JEIEE DSP 32a 5. ELIE 19 K HIfE R 45 B R DSP 32a LU FPGA 19, 4MafiE DSP
O 32a I, & B R IR 2 R IE TR /DSP 32a thid ik & I B 18 $iAT Ih 3R
PEHIERAE, BOE 18 SR 3 iyt A P FRLAS DL IR OK 36, 4 HEL % 36 $RAE YR / X
DSP  32a MR ¥E & 411 7 AT ) HLYRE B v, B B 18 4R AL H 36 [ HIETT / FF
A, BEBEVEHLFT I B8 B AR AN R 28R T FL 36 B IfOX Sy & FE IR B PE N AN [F] 4%
PEERAE S (BRARIIE ) o MK 36 3 HIE 17 Mufil DSP 36 it 1%k £ 1 b it i w] 428 W
% 21a21b.21c21d LA J 218 i i — A AT s U1, AATT 16 B8tk A A [R) 28 AR it
HIR . BRI, 9, 4 T 45 A8 Aias 42 FL 2% 44 $2 0L Ay, nf DU 2R 5% 21b F1 21c 451X
e S AP AL R YR . DR, YA AR B 0 FE YRR o PR I HYR AR 211 $R AL

[0058] (AT TR 47 B BIAF 2 PR BE FPGA 49, E—ANSEHEM] A, 776k 85 F1 FELYR
ETEFPGA 49 A5 — MMUFRCAR Z s A7 AR DI ZE IN 25 o 24 FPGA49 58 N 588 IN I, FPGA
49 Wil i B 3% 17 17 DSP 32a RIXMLEE(E 5, SR )5 DSP 32a miiff ik [vi) FEnyths 0 F Y5 98 D) K,
HIJE T G L 36 @A HL YR / G2 ke it F0 g it o JHLes Il 1ok LB 36 452 NI
Al EYRLE 21a.21b.21c 21d BL& 21F _BH, DMERHT AL EIa 5 (] a0 2 i W Oy 25 258X
HERAEEZ RN ERE ) MEIBH G, DSP 32A B A7 FPGA &I 23 I PRI A & 11
Dhas, itk 36 ARYE Bl 7 s 5 BRAR e 28 Dh 3. ARSI 2, s 2 N
3 1 7 A7 2% % HUE T T FPGA 49 UL R DSP 32a 45351l ) FELUR 28 4 I Th 28 ] 428 (1) W B 4
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PR YR . NV ZBRARR S, A e EROE 45 h 248 i IR e (lhn 21b) SRBFEIKZh 2R, T
SRR AR R S A CAnlE 1B 7R I8 5% 17 1) DSP 32a IfE Ot ) #8/b Th 2 Bt
W 220 D 22, SR I3 T IE AR D) 28 24—, ol an— NS e i, HoA iz
(1) Zh ZIRAS 5 NI, 17 HL 2 A1 B A 48 1) Dh 28 W F8 BT o 20010 P A& . (49, PR A 2%
PEASFERZEERIR I DR (324 ) I, XU 2 T Re R A7 fts MO PR FPGA 49 244t
AT fits B 4o RS B, S B0 L #0208 44 A7 f BIAF Ak 2% 46 BB DSP #547F 32a MAF fitide
46 PIREEREN TR AR . WS E, FPGA 49 ] LIS i tn A7 5l 2% Rl 2 2K
A A T RE

[0059] & 1CFR/RHRAE AR B 1) GPS B Bl FR T o — AL, s IR £ 5 & LA R 1B B
7N GPS B3l B TR 884 BEAk, B 1C F 7R i8] GPS #2 3)) Soo A A s BRAds 77, 1%
e UME N2 S Fith 81 DL ml e R4 F YT N 83 FUKPHBEFE v 79 Bl Th R . WA
HEES 7T FE NI IR LR A N N TR R R R FLUR, T R R B ) 1C TR DSP S
Fr32a FIAFAESS M WY PR FPGA 49 BHATF T, RPBHBEHL M 79 W] LU W A 8 Ha e AR
XIIBLE R A . B TN A FL AR, K FH e Lt 79 AT AKX GPS BBl S oniR it YR
{E K 1C BRI SEiife] &, FPGA 49 i i Hi% 75 X DSP 5 fi 32a Ml (5 5 X /ME S 1
DSP 3% A I BN Th 3, LIS HEAT 4 DSP o5 F 32a FAIR A& Pl IhBE . DSP % At m] DU i ke
B R R A 22 B A5 A2 0 B3 D) FORES, P HIAE RS 22 Tl BE 19 EROER
DSP 5 .

[0060] & 1CHERIR T AR B — MR, BRI SRVE GPS B3l 8 o0k R A7 HL U5 47 2 R
B o IE QX BLFTHEIAR 1Y), GPS 3 5. T 1) R BRE W] DLIE ik G A7 (R A7 i 7 46 T IR 8847 GPS
fE 5 E kM. Wil REF AT LK GPS 5 5 I % B F M EAF 7% 46 ] DLsE
Mo RERXPIG NI SATIE R T 552 B DFENT, (H23E T GPS B3l Bt RS o 1K A I
IR AR AT LU i GPS #oT I D 2B x0T 5K 85 SR IEHE, X SRR i 45 19 24y DSP
O 32a PRAEHE AR IN RS A 64 . 0] DUB SRR D) GPS 15 5 MR FE# 4% It
FEUAEAT RS 46 TPAFAERLD B 1K GPS {5 5 SR I b A aX A Th 2 A5 L 5 85 [ DSP U6
J 32a RIRRAT BE 2 1 IR PR AL AR R () & o N AZERAA IR A, IX AN D s oIk ¢
AT DU o S Sl () Y R A% 22 IR —AME 5 R ST, IR A 22 FRIEE BOE 19
DSP i3 )7 32a fEIB X4

[0061]  #£3)) GPS HLIT K] RF 2| IF M348 s DL A A4k R — MR 7 7= T
2A. 1575. 42VHz [f1%m A\ A5 5 I BR 77 8 2% (BPF) 50 LA S AR RE A5 IO #% (LNA) 52 &3t I
RIXEBNINZ WL . KR P H B AR (L0)56 4 48fiMH (@ id PLL 58) I 2. 048MHz ( 5%,
HAF P &) MRS IR (TCX0)60 Fo FEPLIE R S, LO M3 2 1531, 392MHz, K]
2991 X0.512MHz . ATF=2E1 IF /E5 LA 44. 028MHz KA Cyo IXAS IF 2 AT 2211, KA 2T
44NMHz AR CASER A AN o R 02, AN AR 22 (1) 75 R T BBy (SAW) 2R
GAFENR . 48K, AT AT L e R 2844, AN 2 SAW #544F

[o062]  FEULIY GPS 15 SRR M 54 5 LOfE SR, 4 IF 9. XA IFfF ol
SAW JEJH 25 64, K1 KR 7 B 2MHz 5 55, SR G IEE 1/Q NAZSNES 68, K% 5 5 e o sl el F s
(FRFR AkHz HOOAIER ) o XA T 2R A A PRATZE M 2. 048MHz [¥] TCXO 6043, 24 1. 024MHz
(1) 43 Uiy, Bl 44. 032MHz.
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[0063]  1/Q FAZH%SE 68 — A L1311 RE 2844 o ‘& 00 F AN VR AT 2 A 8 Dk 28 4 R o
FEIX AT , — RIS AN RN TP 15 50 LOME 5, 55— ANTRAAS fl s N SN AH
A% TF 5 5 FAHRE 7 90° 1 LOME 'S o P /IR AR 1% H AT 8 0 LA Bk S st i g 2k
FLRAT o

[0064] 41 2A JiT7, WA THEE, JROK 2 62 F1 66 1] LLLE PR ERVE 2 BT A J5 18

[0065]  1/Q NAZAAS 68 (1M ik NS VCHL IR A/D #5308 44, LA 2. 048MHz XZA(E
SHIFE. S RrSEILA LR (KRRt ) AU A/D By 44, b B —MRIER G S 1
W E S R B Al (1 By ) A BN ARIX R IR T2 HOT A/D e gn o S B
AL R IR 1. 96dB. {HAE, A8 LU AR i AN A& A/D 46025, 1y ELYE B i AR AE 4 i
{EAE2S 46 FRI /DI AE Ak 25 I TR SR &S A A 2 (0 AR .

[0066]  NARAEFFIA/D RGN o —FhSEU R T 2, b H T A @ e 77 v P i
TCXO 70 AEAZE 4. 096MHz b (B3 FLil e ) o« TCXO % vl U AE A/D 42 44 (ki bb i
5O EMEER B, B TS S 3] 1. 028MHz . IX MR 4. 096MHz 11 11 Y% S8
IF 553 44. 028MHz 2 2. Fir=4:1 1. 028MHz TF B PU 4y 7 — eI R, O X £ 5/ Mb
FHRER A B R T RAR R . 51 28 TR 1/Q JFEAR L, SRR AN AR 2SR 18 T — AN 5L
P EMAZ DI, AR RIS T o Shabh, 20 s2br b2 7E 1. 028MHz (1) TF &b 4RJ5, 1
R BRI B 5 A FE A (B 2 B ST T/ Q AR L # B B2T OMHz . 1 2A FiT 2B A 124 &
FERAS RS % LR ] DAL 530 B84 R B W TARIE R 75k (H2 X0 T AU
A ARN R AR A2, AT DAAS e B LB B SR R 45 5

[0067] A T AU B, T IS AE A ) 24 1 1/0 St HAFE il A7 A 46 4
5 2. 048MHz [P B E A (5 18

[0068]  DSP 32 HATIIE ‘T AL BRI 405 n] LLAE I 3 JifE B DL & B 4A.4B.4C.4D Fl 4E
BRI B T 3. X T ARSUB AR N 5 AR, AT BERER 5 A B AL |
L AE IS EAE EPROM 34 . HogHE S AR DI A . 022/ B 152
o A Hb 7= 2 ) T e B T R 52 I o BRAN, R T ST RS, BEALFAR K — B IX
PRI R 100 Z 03] 1 Fb,

[0069] i T HMEIZALIE, 5K — NN AZTE R KR RN GPS 55 (C/A B ) H
(IMHz) T 1023 MRS ROMRENL (PN) BEMIE, BHE RN “U)E 7, X2 “ P87 4
T E A PR BIEIE o XA B BT TR DL 50 SRR IR SR . PrAix st
F LAAE 2MHz 7 55 I AR AR AR M El e iy SR it 28 e A0 R T 50 6 1 ff S ik 2
TR BRSBTS B, T8 o S AR, AT AR K iR £ e L I K
KB DEAR o 0, 78 1 BRI AT 1000 A4S PN T, 55— AN AL a] UAE T4 InE) N —
i, FLE SR N B =, 25, S5 B R RREE 1023 MR —AME S . ARG LUEIR A
B AR 55 A o 2325 7 ) A LAt » 7 5 A 1 22 TRD (RO A S 5 DR s ST BT 8 O I
[0070]  FiR AL B RE LG8 A7 i 2% 46 P AE A B RIRE — 23 O AiHs mh R B o i 5
A TR Y BIHEAT, BRI, — %k A ASF TAER GPS 155 B AR Y 22 % 80458 1 H. PN A=
AT

[0071] (Rl A K R AN ] B b T8 5 2385 ) AN e & ki 5kHz | LR i T 4epl
AHRANE 7 1 B D0 A S XA S, FR A B A IR R M . XL B AN e A

12
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ARG I — AN SETtAg) o, 3 A R AR B AR R DR T GPS {5 5 I 2knh 10 RIAX
FERE R 2R BRI, SR 7Eim ol 20 rhakE i T 235 W 2R o ASHR B AN i M i i A
Sk 3170 v s ()3 5 15 5 T PAT B ARC #84F i KOK kb (BIK 2y 50Hz) , a6 fror.
[0072] B INAE GPS 15 5 E1¢ 50 HRFEAR (1) H IR IE PR PN il () AH T AH I A it 20 =40
IR, BRI, EER RS SO — D PR FIAL PRI 35 2 /T, JLSFA 20 byim] LIAHTAH . Bbn
(%) A B 38 25 T DG ok G 0 i R Rt s A C B B (X917 ) AN 5B, 1 1 B v BT AR
i

[0073] & 3 [{UAE EIAE TR 100 [FF4GS, ok A 26w 10 1)—A> a2 33l GPS A PRERE (7E
Kl 3 R BALmAY) o XA AL, I E R 16 KIEMEF P A BEKN 2
SR UL Sox e R AR IR, 7RI 102, 1 B o 20 T8 b R 8 e 2N IR 10 RIEFIE
SRIEERAIRERS . I — RO A T i S o R E IR R s AR . i, 3
il TCX0, Fr i DCX0, H H vl ASEELIASHI 2 0. 1 DH T 02—, BT L1 GPS 155 KR4
150Hz [H 724

[0074] IR 104, 10 5.0 KA B S 26 3T Bl Lanim 42 B8 gy 44 UL
AL A fi A7 it 2 46 LR, R C/A B FREE K A PNt IO Fh AL 3 4, IXHL K — A
100 2 1000 (AHXT T 100 ZF0 2 1 FPHFRELI [R] ) o« 4 85 mE FEHR R EE G, b 3
#% 26 JCH RF 2| TF 24048 42 1 A/D $¥ds 44,

[0075]  SRJEUT Nt &R DEKIEE . B, /R0 106, 5 TABELE 2 GPS PAEF S,
M EPROM 34 SRHEUAH R [ OABEALAS (PN) o 1E 40 B &7 S92 1), PLIE 9 PN A7 Atk XSk s b2
IXA™ PN 5 (RS2 AR 4, 5 1023 A PN LERELL 2048 AN HhAE I I A0

[0076]  HhFFHE A7 s 46 T HEE LN AN IESE PN it b 34, B 2048N > B Al e (N —
FE Ve 5 2 10 TP AEEEL ) o RNRIRAE AR BT, a0l 3 AR ES (IR 108-124)
Fimo B, X AMEMX T EA BRI RES GPS 155 HUT B 2L K/N K.

[0077]  7E 3D 5K 108, B i) 2048N 404l 72 UL — DM B4, £ #5580 B 235§
BN, UL R BB AS YRR B 2 o 4 T U BRSO, IR T Bl 10 R0 38 1) 22 3 5 A0 2
L ARPRAIRAT N T Hz e B4, IS B R L e P B, n = [0,1,2, ...,
2048N-1]+ (B—1) X 2048N, iX H. T = 1/2. 048MHz & HFEfEHE, B 5 B faFE M 1 1 K/N,
[0078]  ARJG, AE DR 110, HePN AL NC— % 5 10) mitEcds 4% beAH A8 . BA, #hAE 0,
2048,4096, . .. 2048 (N-1) -1 JN{E—#2, 4R J5 1,2049,4097. . . 2048 (N-1) INfE—#2, 455,
N, iz AL 2048 N EHIFE . RS SRFE B AE BB AE 4 A4 PN U &0 T ] 7
TH 4B IXANSRFEH W] DL & — PP e TR G BIs 2 iT AT I Pk BRaE 5.

[0079]  HRJG, fEA R 112-118, FpASPI i 20 i — R UL ECE s &, HH 12 e A
FEZEAR L ) BT B PN S RIA b 7= A2 1) PN 2 25155 2 ) ARG 2 i o [R]A, dgh T
HHAEREL B 283N . 78— AN S b, B AT Wi e A R B THAT IR AR
TR R PR A8 N7 A 8 SRR PR PR AR R I S5 ] LR Nt 2852 5, anIAe i ik (1
[0080]  f T faifLiTit, AR ZNE T Fik 2 Bk .

[0081]  LEHATHIFEAIE F AR IEAR T EL (2048 DA ) WEUR 5 A7 1 28Rl
227 PN YAH UL 1 OB SE B I iz B e 1 oc = () RLIZSH AN IT R
IR FRM o IR ECAIR A “AHIE " AH 2, AN AH G L BB XA B i) — R 2 TR

13



CN 101093254 B OB B 10/30 B

N [) > 58 1 M ATAE 2048 Firn] e (LA if VL EL AL B o AT Fra vl Be I 4 A0 B 1 A A
KIGH IR E R R A “UCECpER” 188 . R Sy 75 2 e 2 UL Bl as s 5.

[0082] PN Bt FAt it [R]85 PN 2 AR A I 25 52 AT AH [R] iy ds S RAG I o BT, 4 2R
PN #4565 A4 p (0)P (1) . .. P(2047) , AEAGEHA AL —aAEAR 2] p (1D P (2). .. P(2047)p (0) -
XA R e A0S W S 1 B Ho A 2 DL p (10 FFER I PN AR 5o AU, 153l o n]
RELLHIAE: p (2) , p (3), SE5EFFUG, 1 H AR HASRT LLUEE Y 278 PN G AL IF R AT XA
TN 52 o NAZAR B A A2 S BE IR AR V1% 7 B 2048 X 2047 = 4,194, 304 (KI5, BEHR
IR B HERIENE .

[0083] W] DA FH— A B A %08 2 b SR i v, R PR IE A b AR e (FFT) , L2k
2y 12x 2048 IR SHEIRIE A KRS INVERUE o AEIX RN, 7R 3R 112, X230 U
PN BUHEAT FRT. fEDIR 114, ZEAR B FFT SRLLZ S 14 FFT 195 3880, JR7E D3R 118 X
SO FLAT W AR 3 o IXAEAS B S AR K N 2048, A9 Bz 8 im HURIZ PN St iy
Al REN B INAH R A . BANET IR 8BS FRT B85 52 P/21og,P RIS 5, IX HL P & IEAEFEHY)
e K/ (BORAEH] 2- 2% FRT 5595 ) o X1 B = 2048 XA 4L, B4 FET F522 11x1024
REHR . HIE, WA PN P 4K FET TIAFAE EPROM 34 o, 1E WAk () S o) b I,
BRI T EAEPEP S FE P FFT 1o PRIERT ) FRTVI FET LA A FET ¥ 3fe R 1) B 2Rz
BN (2x1142) x1024 = 24576, LEEFEARRTE T 171 4. Kl AC Y] TRXAILEIEIE S
TP R IR o

[0084]  AJ BRI 7722 AT AE 1023 P15 ¢ PN & FEL 2048 N E 4 Al A 1 it
FEHE R, X5t T K 2048 ¥ FET 89k, A& 2 8K 4 1 5310 FRT Syk—a bt
HeR/AFEAZ (i H 2048 = 2") o P, IXFEE B AE %t R $e A B . fRiE
(P52 FET BHAEZ05E T —A PN I AEE, IXAERT DUSEIRAE S PG A A B, X PP O
FRVEXT PN RS BT A TE R AT BCAS IR AR B, W b i prishig . 05 FRT IR/ k8
55—~ PN i FEAS [R AR ES, I8 AmT LIS 5 — 2R 516, ZE ARG BORRoA “ B A7 B
CESEM. XLV RLATEE FRPUE SR T H A .

[0085]  AAMIR I VAN 52 A% 28 102 mT DL n el il o s A 25 A B it PR AR s BT AN
[F B 1) FRT B9k DL & PP e s ok AE o bbb ek fE . BB, — A il B AR A7 e, th
HA T BRI H A Blog,B, MA & ELEAH K H BT % 1) B® e Eb Bl et o 1R 21X PB4
WrESZZ T rh Ay 48, 4, H. J. Nussbaumer, “Fast Foruier Transform and Convolution
Algorithms, "New York, Springer—Verlag, C1982 ., iXFH4ay7: i) B B 45 1~ & Agarwal —Cooley
R IR EE 6 0 2 IR E 5, LA Winograd-Fourier 3k, §if =i T-3047T
LR B T RHAT LM AR ¥, XA nT DU TR e b i $e s ek 75 v

[o086]  IRAEMAREL IR 116 Fh st FH I [R) 22 3 M g v o TEDRIESEBR A, T2 GPS
155 B2 8RN UL S AR 3R AN B IR 572 e, JIT 4S8 FH ) e A 28 1] B AN RS 1 6 . T 4% PN
i 2048 M. 40, O 2 EIAE R e A £2700 ED / FPRIIEIR R . A T AME
TEAENY, 76 IR A o b P R 50 e i AT I (R RS A, ASE A MR IR AN R 22 o 9, G SR iy
AR HOR /ANAF N T 5 A4 PN (5 248 ) , IBA M —He 2 55 — BRI IN R B A7 T RE 2 +13.5
PIED . BN TR RS A A FH T AN IR AR 8 18 BT o IR EEAE 7 ] DL i o 32 S5 i it #%
BN LB 5 I R A A FOk M . B, dn SRR ) 22 2 3 i) [R) B A7 A2 d, A
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Pl A nd, n = 0,1,2, ...,

[0087] KU, IXLEI (MR AL & — AN IR L2 — o A5 5 A0 38 5 v B
AT IR 8 S A R4S A AR R 5 S (e g vE i A= B R m Tk B gl . 7 — P v
AR BRI T7 2%, A5 PRI A S AR 45 ek D NS AR R o AR PT RN d FD IR [R) RS 67 55 4%
FHs— AR E ST A B e DL o P X L £ R ATURAS . (RIS, TR R A T DI s
PR FET, 0 T n = 0,1,2,...,1023 Il e »""", % T n = 1024, 1025, ... , 2047 5t
Fell 2" MW S BLTE L PN (1 A ) o XA HUN 5 FRT AbFEAT ¢ b 7
I T30 T K2 8% o i AME ST L Y, UMAERAEAH AL AMETE L OHz B [ Stk

[0088]  FEUCHCUEWIE B SE M2 )i, 70018 120 THEZH 15 B0 B L S0 B~ 75 o Wb —
PRI PEHC LT TR . XANSHFhi T 50Hz A A7 808 (1l 4D Fias ) BLA R
N HARARE S R ZE R . SR IEHE 2048 ASHHAER BRI AT B SR A L, 780 B8 122 A3,
SRR 122 AT LA M 2 G AN IS &, 700 B 112-118 it i EfiE ey . —H
FREL BT K/N DNRERALEL 5 HE, Anab 8 124 f A s b iR, BRI L3R 2048 AN HbEERY
—ANHe, W LU . AR 38 T SRS 2 S5 TR SR .

[0089] O S E 0 IR 126 HEAT . #RAH TR 1ME S B2 Bl — AN ige. an ik
BT IEFE R ANEAE, IS4 AR T T 46 I I TR AR T 5% e PN B3 B AH G GPS
PEARPIAEEE.

[0090]  7E D IR 126 A FH T — MEAEFE 7 3 HAXEAE WAL E, HAF#&C T SHiiE s %
(2. 048MHz) AHOGHIRGE o ZIH(EFE T IO Tz s L 20 19 RE/TF 34 A A A 1 T s 3
TEVE o TR AT ESE 2 AT BT = A TE A 58 55 T 4 AR B — NI . 7EIX PP Ol
TR E AL (7 24 DC KL ) <, SR B PIANIR B TT LA T SRS M i o 0
AL E . IR LEIR AR A A AT A, ANR—AME, IXHL A, < AL, p RIEERENES.
IS AAZIEAE AN T 55 A, KR A7 B ] DI i A 24 sRER AL ({7 B = p+A,/ (AFA,.,) o
WIANER A, = A, B4 PR B IEAR A7 B L pt0. 5, B, PIANHRE RS P IR AL B . 76— 2o it
T, 5T I AT BEAE A I T, 1T HL= 2 T ] R A

[0091]  {E T (WAL FE A, FH T T BR (9 A e 35 22 0] LAE 2 B JLAS S R IR X Pl 2
S » I B S PR R H T R B A A T R R

[0092]  — B3R F 00 EE 25, wide DI, 128 LUK 5 VA A0S A 11 55 — A~ B2 gk 8z 4k
L, BRAEATE X DR AR SE e . XTRTA IE M PR A SE 2 Ja , A PR IR 130 4k
o, P O A T o B S RE R 16 RS RIS 10, fEiX TRt W G AL BV (i
WA FH 77 3) o S5, 70508 132, J4 30t 20 (KRE: 4 ti i B TR RIS, 2524 B i dn
BHAT H— IR BB H

[0093]  IRAEFELE EIHARNK IAER 3 hRZRE S A ME, >k H— A EE M LET
H GPS AL GPS {5 51T Iz iy GPS H T L (1R ERAE I iy GPS FRCHR . X L85 5 P47
W FHAFAELE TS Uiy GPS BB ITIN AT 2R T o X5 5170k 2 i, A ERRF AT TiAL 2 | P AR Ak
LUK G A FIE SR, IR ST I AR

[0094] &) WEALMEER 7 BOESLHUT A, UK RFELIN (R 56 T 5 7E GPS 5 5 Oy BEAL
(PN) i Py J&] 5 ) £ 5 o

[0095] b)) X FAE—b, BEAT PUACEE D B8, 38 1R R (O EE 1B - R R 2 T
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AN PN ot — AHT-AR I AR A P S 1 O BT LA R U B PR s a8 B 53X A e P SRS R
AT HAH DL R AE 5 A8 R AR I o

[0096]  ¢) Xf F-HpA~H i bk, B A PRasAe AR AR BEAT UL B g B ia 5, 1 B & fE Al ey
(KBTS PN RS A 2R 1K) PN 25055 (i, IEAREE GPS AR ABEHLF51) 2
[ FRIAF SE 1 o

[0007]  d) dERLAETR DT ECuE P IE 545 IR b AT I8 L1 7 38 S5 DL R HEEAT i A B
DY, Jv A B 3 o 0 P2~ 7 500 I 81— 7 2 A UEAEL, A TR i A7 B 14 s P~
TT8 G T A R

[0098] LK e) AW HIAR 730 (L 7 R MG P b S o7 P ik R B0 B [ VAL, 3 HEL P 67 e
B0 2 BT VA8 O PR, 1y HLAZAT BACER T X T IEAF R DR BENLP A1 GPS B2
ThiH .

[0099] 5, ALBERAF I GPS {55 H AR H (1 PRGBS PROE L A2 e (FET) , 1y H.
BN 45 A H S i BRI i ) A2 F AT Aok 1) O BT 210 T 1] A2 38 s 1) SRR, LA
B AN GIR RIS AT 5 — G R BT 7 AR e Az 45 Ak AR o HL, 2358 g ik
PR Ak S RTAIR P 5 | 362 PR TR R 22 1) 5 A B A IS 8 e B REAT M2, 5 V2 A i ) A3
PR 7. AR e ds B 2 R AR N S AR SRR 7] FET & — NSRRI IR, 1% 53 Fa oar i T4l
P (R AE AT A R R DA X 2 R P 3 R SR A M2 o

[0100] £ i 1T S At v, ok B REAS TLA I GPS {55 (0 Ak ZH A ) _E 5> AT 1 A2 JF
ITHI e B, ok B Pra HLEF b LR GPS 15 5 ] LU #4775 20 R I AL 2
[o101]  ABiiseAkut 10 XF T BEAL BRI LA R v [l b 5 i 2.6 20 A2 SRl 1) LA AT AL R 110
PLET, JXHER] UBE Sty C/A PN A F A2 J AT SC OB o 90 2 B AR LR A2 1K A
. WAL 10 BA GPS HBHUNIR 47 FO L BEAL B, KRR I i Tl 1 T A2
HuER R BIIR R L o

[0102]  JRUE JLAL P i FR) 3ty 10 FRY KTt 918 BT 2 s o A5 P 8 - ST LIAE 10 i Ak
B ITE N T sl GPS B il SiE in 4 FE AN 48 PO FE AL BLAE R (2 AR B 2
vt 10 W] LASCRE WA Bl GPS 5 7T WAL I 8 2un £ L B S (1 15 S0 PP 4R 215K s AT 403 R 58
VR AR e s LA R B e AR5 2, W DUE R MRS Fp gk L b 25 i A 2
FITC S AT RN E AR K 2 Rl (K B AR R 2% M — AR 0T, T RERL R R
HL COTT LR AL ) LRI AR B2 8 50 S AT R o Rl , ARSI H , Bty m]
BE 2 KE UL, &R RE 2 1) 0 i B0 70 A 38 22 W 1 S 0 LA, IR mt m] LAAE A% 3 AR 55/ X
LB

[0103] &) 5A A1 5B Ko RIE AL W R A FEh St . A28 5A Bros FILERG 1, GPS 45
HL 501 3L GPS K&k 501a LU GPS 155 o TI BEAZ T B GPS $FEUALE GPS $ZAL 501 $24H
—NENSHEE S, —RHERAEX T GPS 5 5, IF HARHEA XS T LSS b DA K 23 (5
o XA GPS FHIHL 501 EHB —MERBCE N B 4155 510 HIARHEAIR 505 L, JRREIHA
S BUE BIRXAN 2% o ZAFRHEARSR 505 BA — MR Atan il fil#s 506 (0t . 26
i 506 th i% GPS Bzl s oL h i A AR R M SR 15 B A5 5 I/ Bl e TSR
P fE BE T 511, AT 506 K 2235 #h K / 8L e BB B IR G2 A bRHEASR 505 £
W AR 5 b, U RS HIL 503 SRS SIRIE = 513, AETHL 503 il FLIE 514 3
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EGE AL I T 502, IX PR AL BB TR DL IR S AL 503 IR A, U™ A= il i A S ALY
Rk 503a 1] GPS B3l BT ) P AEEIR (5 B R IE, Bl 2 EiE . HixRr, Ps#
] AR £ 3 815 R, A5 BUE R GPS el 501, 1M HLAR AT LA ST ks 1 AR 4
55, HTRAE GPS Bl oo ARG ] 6 s

[0104] SA HF BT 7R 26 3 A FE B AL 504, 7 22 DU 1o 5 R 28 504a Mzt v
5 GPS B ol o n OB E (S 5 o NAIZEAR I 2 Kk 504a 1] BES5 RIFHLRZE 503a 42 [F—K
2, IXFE— N BN R mT DA IR R 77 SRR R S ALl mT A bl B2l 504 &
PR ] RE ST TSN R G K AL 2R 5T 502, ALFR AR T 502 o A] LLALRE — AN HE 512,
M GPS FEHL 511 e 2 2580 & / 8t AR5 8 . X 8nl DU FAb B @ ol i
ML 504 WA B B ICH I8 FE B (5 BB 25 B o IR AR AR BB JT 502 B ] RE S i
FH CRT ) 7RV 4% 508 1A Ab T 25T 502 3 R EAFAE 28 507, Hoh 14 GIS (M
HER RS ) B (#, Strategic Mapping, Inc. Of Santa Clara,California i) Atlas
GIS), HFTEE R"%% 508 b ZontiE . {4 BonasthEl, 3 GPS B i & nl LAAHX T
R IEH EITE Wongs BRIR k.

[0105] &l 5B Fron () 05— AP Ik AR IR £ 5 K 5A FrstHEIR oiE. (HAE, A2 A GPS #
WA R 28 ) &/ 8 e T EEIRE R, 2 B 6B 2Rl 4G 2 58 & / 8ie AR
P A5 B 552, F1 A5 s F (eI S 2R B 19 21 XN 25 80 & / B PR Bl 5
% 553 FEAm A 17 506, ] 5B BT IR Hil 7% 506 1) 575 — A4 A A&k B i a0 ATTR AP
FERIZ% REARNIRG MG S X NSH AR 551 U0 i 8 iE, 288 &
/ B RS BRI B, AR5 R AL 503 RS RIS GPS BT,

[0106] & 6 KIRA KB GPS Bl S IT i — AN St g, 4 A 7 i R0 T B 1A s R
2 24 [PETEREL 601 RS IR R E 5 . REE 601 LRI HIfF RS 602, KBIT
LA Fr i R 45 22, i B AN AR R 25 602 IER: 3 A SR ia i L% 603, 1% H i
B X LR 0 A B 1) — A St 9] BT S 1 ik i R 0K (DR R AR AR 5 . B BAR
P % 603 $RAE— AN 604, — BAEAR _LBUE BRSHER R L. 1XME S 604 B
LA #s 605 5 GPS A4k 606 20t HI% 608 [W4H LLiR . LhAsiAs 605 FrftdT IR L &5 52—
AR EE S 610, F2 LA 3R A4S 609, X Fh 72, S 4 s 609 $ it 5 245
) SR AR S5, WL HOE 612 33 GPS A% 614, NiZFARREET 5% 612 $#
BRI 5 23T B 1A A B 39 RALAAINES 42 FIAIRME S 5 B, A A28 42 R0 F i #
P GPS K&k 613 Bl GPS 155 /) GPS NARAES 6140 F 5 — A5t , Lhi 25 605 FrdAT
(L B 45 SR AT BE ok B O 610a i, 7E 4 DSP 2241 620 [R 2= 4 1F, i% DSP 2R F K 1A Ff
IR DSP S 32, fEIXFRE UL FCHIREM IEE S 610 20504 Ay 609, HaliiE
3 1 H B T DLFH 22 Bl R AR SR, A5 RS B A R R B PR R AR AT A T 2%

[0107] P& 7 SRR AR B — A S 9] 16 R Y BRI 2 P 91 o MOZ BRI A H 2 PhA
SR AN 7V TR D . XL R SR LA R0 10 L B 728 0 1 e A i DL R 6
R A 56 A 0% P FL YR B DL — AR 0 R 43 s T R B e e A, R A S B
BAH RN R 2 LR T B A B AR e iR, R E T RE A S Yo e A (BERA L)
SP Ik He R . ] T PR B TAE B IR T01 FFUE, RGN P s A I R T
PRAR DhZoRAS o B J A T B3 A T 1 — BRI TR) 2 » WA AR T A 22 b i [ B oL
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TR A Th R, DT 2 A WSS 10 RIXN 4. 058 703 LXK FME Ol i
FEB IR T05 B T ok B 2R BT AL Bl T84 VR IR T A% 22 BEAED IR 707 $27R YR
ETEALES . I, AR A 22 TR AE R OV LB AT LA P — BT IN R B G A | B
Jo PR PR HB AT I, X AR AP IR 709 W IR IVAZ PR AR IR R 8 A5 B OV RT e OR37 7236 2 2R
AMA I DG . AR5, 70058 711, YR 2Ll BRI 1 AR s 42 FIRSE s 45 44
(¥) FLYE, B8 Bl B T 1Y) GPS B LEE 2 3R (R RN T 2R s W R AR 5 7 38 i vy, BB A 3X
AR L IRIR [BIE Th R IE R — B e N . 2R 5, AR IR 713, BFEEF 38,42 Fl 44 [
GPS FALEZM GPS 155 o XN 5 ZRATAE 1 GPS HHLAE D IR 711 3R [R5 D) e i 3% [
W DR BIAF RS 46 o FERIFERAE G B RS G, TR IR 717, GPS B LR MK Th 2
R IX— G PR AR A ES 42 T 2% 44 (IIhR, [FIRDE A7 2% 46 fRFEAETThR. R
JEAEAP R 719, A3 R G0k [P B D28 s fE — AN SEtif) , X B HRZE DSP 5 fr 32 W T
{H2 NAZFEAR 12 W 5 DSP it B 32 B3Rt A YA L Th B8, Wi 1C AT Ky s 4o 15 0, A5 4
DSP 57 32 —MREAE IR 707 IR [FNE I3, 7EB 1A Jn B sE b, S b 328 26 2R T
PR PEINRE, A PR S, 5140 DSP 5/ 32 ] LAAED IR 719 IR Th R . fE0 58 721, GPS
15 SR AR I 5 iRALEE, B0l 3 FTvR . SR 5, fEGPS B S AL B 52 e 5, I R %
BB TR, PR 23 Fion (BRAEZAEE RS 4 0 ER R iysE 2 ) o 4R
Ji» AR IR 725, YR HIfE A ZS 22 v 8 AR R AL [R5 2 26 DR AR D3R 727 J AL B GPS 5
SRIEFEE 10, fEATEN GPS /55 —— Bl thiE B s BER A FE AR - RiEEZ )G,
£ 729, AE RS AR PR DhZRAS, 1 HAEP IR 731 S B R G S — B TR I 28R,
o a1 — B FUE (R TR) o SR B AEIR 2 ), A AR 2% 22 I A B O LR (013 Th 3R LS R 2
ST A ML IR BT K

[0108] AR KT ENEE 425 GPS EMHT 7Rk , 152 NAZ Bz M & ]
DA IR S5 b 3 FH T4 A O AL ek TR 45 & e RSt . D 2R iR R WL, & #5H
1E L BEEEAE 5 BRI PN (BRBIF GPS (55 ) o —MR[FID T GPS Bl AN RS AL AT LA
e — A1) PN 5, DAz s BN LR R . Dy B EANRE SRk B $haE AR GPS
155 PO IRA R, b E A JF @R el e B R . X EEHIAREC TR &
P 45 0 2 sk Oy 2 0 S R, o X AT ARTE GPS 55 MEIaRk Aoy 2y 2%
R GPS BRI {55

[0109]  {ERTIEIIITIEH, KIS HAELBREM DA GPS) ARG 77 KN HkHL. H
F&, WARIX Ty AT DLIR) 28 A 2R A0 B2 247 R4, 1 R 51 /2 Russian Glonass &
%o Glonass R4S GPS FR G 1 32 B 2 AN [R] T 1 e S A2 8 ok A FH s kA 7] 1) 28 At
B, AN AE AN TR O BEA LA SR A G X B o ZESXRIE UL R, S b b i T 43R 0 BT A P %
LA AT LA, B T 22 b 2350 1) T2 S s A FH AN [ ) i 5 ER ke TA 3 458 aX A
EEW LIS E 3 R UTHE 108 2 IEIE 45 &, AT EAT M s s . &
XA R A AN PN A, Rl R 106, 3% BTG I ARE “GPS” A 351X 2 Hg 1)
B EZEN RS, 0§ Russian Glonass &%t

[o110]  RUEE 1AV IB AT 1C R T A HE 5 5 I 2 @M (1 Ul 1A ) 46,32,
34.36.30.28) , {HL 2 WV 1% BRAF 1) A2 1X LU e A (1) — 2o Bl A 30 R A e — N R B it b
(17, [FIIN B LR FE 73X Rl LS 1K) DSP #0431 PT FR 1 o 3 —Fp SI AT BT T D) Sl A
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HBURII N IR B

[o111] MR PR E K 3t — A LA AT DL A2 55 58 1 DU 3G I 44 (g Ak
P, [R] ORAF DSP ALSHAS T g PE o 9120, BEER 108 1) 22 % 8k IE D Ren] LA | & FH A
58 1, BUE E BT R A7 i 2% 46 FIDSP IC 32 2 (8], EIXPHIT, B 3 AT e
HE ATy RE ] DL DSP LRSS SR SEB . 17 H., JLAS DSP A LA— 2 7E — ANzt v B oG HPAE A
PO R AR PR RE ) o S BRMR R TT LIRAR (HhAE ) 241 GPS Bl ShiidFan i 3 prs
b PR g2, [F] Iy 25 30 S 2 TR A 2 1] (R I ]

[o112]  CLEREENL T — MR RS, 1E A% R B S 1) — A9 5, 36 UE X AR ) 5 v
FMEE S, 3 HER TR L7 B L e ok i R BUE e .. %R R4
45 GEC Plessey Semiconductors [ GPS Kk F1 RF FAE42%, JGTH IR —1> Gage Applied
Sciences Inc. HIEUFGAFR . REM TALANATE 1A K ThRE 38.40.42 F1 44, 27
WBAFHATIE 1A 1D BE 44.46 A1 48, 7E IBM PC A AN BAT A IZAT7E Window 95 #:4E R4t
T Pentium fALFRAR HATEL 215 5 A0 T o IXHFEAT 2L DSP 5 7 32 FIAEfit e o1 #5434 1)
Dhbe. RAMEr S DEMZEEEBIEAE S AR P ARt E S A3k, L
7 FLAR FI R 2R AL FERS 22242526 [IThRE.

[0113]  IXAME/R R G ISTEAL MAYLAB ZRfEth 5 K » 7R PR PH 281 O0 T 15 211 HL. 58 GPS
{55 F3HT 7 REWK . XL E AW ZE s R R RS R S b B 7 LA A
IR T FH GPS Bl B3 A FRAE 13X 2E U8 Hh A FH 1K) MATLAB HL2805 14 PE 4175 525
HAE A R B PR & s J g — 1 (lan s 4) .

[o114]  FERTT UL, KW OV 225 Hr e R Y0 SE I IEAT T 40k o HA2, BARI 2] LA
TEANTS B P EASCR 2 sk A B2 HH ¢ 4 B B 58 72 IR b RS B B4 00 1, A Ik AT 25 AiHE 1E A
AR B o DAL 2 Ut IR P A A Ay U D e T i A i PR el i S

[0115] B3R A

[0116]  function(sv, prange, snrin, snrout, svdoppler, outdata)=

[0117] gps (filename, srate, codes, doppler, no_pred,
samplerange)
[0118] %

[0119] % function

[0120] % (sv, prange, snrin, snrout, svdoppler, outdata)=gps (filename, srate,
codes, doppler,

[0121] % no_pred, samplerange)

[0122] %

[0123] % N. Krasner Feb. 20, 1996. .

[0124] % OPrecision Tracking, Inc., San Jose, CA. 95117

[0125] %

[0126] % This function processes digitized data and provides paeudoranges as
outputs

[0127] % together with other statistical quanitites, as described below.
[0128] %
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[0129]
[0130]
[0131]
[0132]
[0133]
[0134]
[0135]
[0136]
[0137]
[0138]
[0139]
if span
[0140]
[0141]
steps.
[0142]
[0143]
doppler.
[0144]
[0145]
[0146]
[0147]
if
[0148]
[0149]
[0150]
file,
[0151]
[0152]
[0153]
7etro
[0154]
[0155]
[0156]
[0157]
[0158]
[0159]
[0160]
[0161]

% Data to be processed isstored in a file named’ filename’

%

% This function works on data from Gage digitizer at eithers ample rate
% 3x2.048 MBz (if srate==0)or at sample rate 6X2.048 MBz (if arate==1).
% where it is assumed that IF is 35.42-(1400/45)=4. 308889 MBz.

% The following are definitions of inputs and outputs of the routine :
%

% Codes are the SV numbers ;if codes=0, then all codes will be used ;

%

% Doppler=(dopper (1) doppler(2).. . doppler (n) span), apecifies the mean

% doppler of each of the n satellite plus a span to be searched over ;

% is missing or=0),then search is only done at the specified dopplers.

% An algorithn is used to select the guantization size of doppler

% In some cases even if span is nonzero,only one doppler frequency per

satellite % will be used.The search range is rapan relative to each

%
% no_pred is number of predetection frames
%

% Al1l data in the file is processed if samplerange is deleted. Bowever,

% it ispresent it is two value and has the notation :
% samplerange=(lower_ index, upper_index) ;

% If these indices are not within range of that provided in the gage

% then an error message is provided.
%

% Defaults are :if doppler has only one value,then doppler span will be

% if no_postd is not sPecified,then all data will be used
% if no pred is not apecified,then pred will be set to 9
% if no_pred is specified, then no postd must be specified
%

% Outputs are codenumbers, pseu dranges, snrs and best doppler
% with the pseudoranges expressed in nsec and anrs in dB.
% A signal peak must exceed 15 dB threshold for detection. An

% interpolation algorithm is used to determine signal peak location.
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[0162] % If no codes are found, the the retuxned function will beall zeros.
[0163] %

[0164] % Outdata is a vector of size 2048 that represents the output signal
plus

[0165] % noise after postdetection integration for each detected satellite
vehicle,

[0166] % for the best doppler. This data was used to find pseudoranges

01671 % % % %
% % % %

[0168] % First open the file and find the buffersize and indices to

[0169] % process, which may be all data if not specified in input arguments

[0170] (filevals, rate)=gageopen (filename) ;

[0171] buffsize=filevals(3) ; % total number of samples in file
[0172] if nargin==6,

[0173] lower index=samplerange (1) ;upper index=samplerange (2) ;
[0174] if upper_index>buffsize-1,

[0175] error (Samplerange is out of bounds’ ) ;

[0176] end

[0177]  else,

[0178] lower_index=0 ;upper_index=buffsize-1 ;

[0179] end

[0180] %% % %

—% %%

[0181] % Now find number of doppler bins ;the center of these bins are

[0182] % called dopps and they are referenced to the center of the input
dopplers

[0183] if length(doppler)==length (codes), span==0 ;

[0184] elseif length(doppler)==length (codes)+1,

[0185] span=doppler (1ength (codes) +1) ;

[0186] else,

[0187] error (" Length of doppler vector must equal length of codes, or 1
more’ ) ;

[0188] end

[0189] if span<0, error(’ Span must be greater than zero’ ) ;end

[0190] if srate==0, s per frame=6 ;else, s per_ frame=12 ;end

[0191] if nargin==3, no_pred=min (9, fix (buffsize/(1024%s per frame))) ;end
[0192] no_postd=fix (buffsize/(no_pred*1024#*s per frame)) ;

[0193] if no_pred<l, error(’ Number of predetection frames must be at least
1" ) ;end
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[0194]  if no_postd<l,error(’ Number of postdetection frames must be at least
1, ) ;end
[0195] deltaf=(1/3)#*1000/no_pred; % yields about 1.5 dB loss which ia made up

[0196] % worst case by two independent detections
for

[0197] % when truefreq is midway between bins
[0198] if span<deltaf,

[0199] dopps=0 ; % no need to quantize doppler

[0200] else,

[0201] dopps=(0:—deltaf:-span) ;

[0202] dopps=sort ((dopps deltaf:deltaf:span)) ;

[0203] end

[0204] % % %

% % %

[0205] % Now get the FFT of codes and put them in a matrix of aize
length (codes) X2048

[0206] if codes==0, codes=1:28 ;end % search all codes in
this case

[0207] codearray=zeros (length (codes) , 2048) ;
[0208] for k=1:length(codes),

[0209] codearray (k, :)=gps_resampled (codes (k)) ;

[0210] end

[0211] % % % %
% %

[0212] % In the following we input data in blocks equal to a number of PN
[0213] % frames equal to no_pred.For examPle if no_pred=7, the the number
[0214] % of aamples fram the gage is 2048%3%7=43008, so that in this case
[0215] % a full 4 Mbyte collection would take about 93 iterations.Each

[0216] % iteration then performs the prec summation, cross—correlation, mag—
[0217] % squared operation and summation with previous blocks for all dopplers
[0218] % and all satellite vehicles specified. pplers

[0219] blocksize=1024%s per frame*no_ pred ;

[0220] start=lower index—blocksize ;

[0221] 1c=length(codes) ;1d=lensth (dopps) ;

[0222] prdata=zeros (lc*1d,2048) ;

[0223] no_blocks=fix ((buffsize—10%s per_ frame)/blocksize) ; % extra 60 or
120

[0224] samples

[0225] % for overlap—save allws impulse response
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to

[0226]
[0227]
[0228]
[0229]
[0230]

% 60 or 120 ;see if 2 base m—file
for n=1 :no_blocks,
start=starttblocksize ;
(data, count)=gageread (filevals, start, blocksize+10%s_per frame) ;
data=if 2 base(data, srate) ; % Converts data to baseband and

decimates to

[0231] % 2. 048MBz

[0232] data=data (21 :20+2048%*no_pred) ; % reject edge effect data(overlaps
save)

[0233] for k=1:lc, % Iterate over Svve

[0234] ref=codearray (k, :) ; % code to be used for SV code (k)
[0235] for d=1:1d, % lterate over dopplers

[0236] df=doppler (k) +dopps (d) ;

[0237] rdata=data. *exp (—j*2*pi*df* (0 :2048%no pred—-1) /2. 048e5) ;
[0238] rdata=sum(reshape (rdata, 2048, no pred) ' ) ; % does pred
summation

[0239] rdata=fft (rdata). *ref ; % does matched filter
[0240] % compensate for time slip Per block which is fdopp/fo
times time

[0241] % noting that fdoop/fo is doppler time slip per second
[0242] timeslip=le—3%no_pred*df/1575. 426 ;

[0243] phase=exp (—j*2%pi*timeslip*(n—-1)*(0:1024)*1e3) ;

[0244] rdata(1:1025)=rdata(1:1025). *phase ;

[0245] rdata (1026:2048) =rdata (1026:2048) ;. *conj(phase (1024:-1:2)) ;
[0246] rdata=ifft (rdata) ;

[0247] rdata=real (rdata). "2+imag(rdata) "2 ; % magnitude
[0248] prdata ((k—1)*1d+d, :)=prdata ((k—1)*1d+d, :)+rdata ;

[0249] end

[0250] end

[0251]  end

[0252] %% %

% % %

[0253] sv=[]; , prange=[]; , snrin=[] ;snrout=[] ;svdopper=[] ;outdata=[] ;

[0254] % Now we look for peaks exceeding threshold

[0255] for k=1:lc, % look at all Sv' s and dopps

[0256] z=prdata ((k-1)*1d+) (1:1d), :) ; % data matrix for Bv#k and all
dopplers

[0257] z=z—mean (mean (z)) ;
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[0258]
[0259]
[0260]
using all
[0261]
[0262]
[0263]
signal
[0264]
eliminating
[0265]
[0266]
[0267]
[0268]
[0269]
[0270]

N. Kanalysis
[0271]
[0272]
peak
[0273]
wiaN. K anal.
[0274]
[0275]
[0276]
[0277]
[0278]
[0279]
[0280]
[0281]
[0282]
[0283]
[0284]
[0285]
[0286]
[0287]
[0288]
[0289]
[0290]

noise=sqrt (mean (mean (z. "2))) ; % coarse noise rms
threshold=5. 7*noise ;
% vields Pfa less than le—4 per

% 2Bav’ sand 10 dopplers per SV
indt=find (z<threshold) ;
noise=sqrt (mean (mean (z (indt).-2))) ; % refined noise getting rid of

dz+0. 2*%max (mrotate (z, —1), mrotate(z,1)) ; % detection stat.

% picket fence problem

(maxd, indd)=max(d’ ) ; % finds max and location for each doppler

(maxsv, indsv)=max (maxd) ; % find global peak for this sv
if maxsv>threshold, % then we detect this svl
r=(maxsv/noise) -2 ; % peak to noise away from peak
snin=sqrt (r/ (no_pred-2-no_postd)) ; % snrin via

snrin=(snrinl10%*1ogl0(snin)) ;

% now find snrout at

snout=(no_pred-2%no_postd)*snin-2/(1+2%no_pred#*snin) ;

snrout=(snrout 10%1ogl0 (snout)) ;
sv=(sv codes(k)) ;
d = z(indsv, 1) ; % data for best doppler
outdata=(outdata d) ;
svdoppler=(svdoppler doppler (k)+dopps(indsv)) ; % best doppler
ind0=indd (indsv) ; % best sample for best
inds0=(ind0 _4:ind0+4) ; %block of 9 data samples about indO ;
ninds=find (inds0<=0) ;
pinds=find (inds0>2048) ;
if length(ninds)>0, % keep data to interpolate within range
inds0 (ninds) =inds0 (ninds) +2048 ;
elseif length(pinds) >0,
inds0 (pinds)=indso (pinds)—-2048 ;

end

dint=interp(d(inds0),10) ; % go to rate 20 MB2
dint=interp(dint, 10) ; % go to rate 200 MBz
dint—-interp(dint,5) ; % go to rate 1 GBz
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[0291]
[0292]
[0293]
[0294]
[0295]
[0296]
[0297]
[0298]
[0299]
[0300]
[0301]
[0302]
[0303]
[0304]
[0305]
[0306]
[0307]
[0308]
[0309]
[0310]
[0311]
[0312]
[0313]
[0314]
[0315]
[0316]
[0317]
[0318]
[0319]
[0320]
[0321]
[0322]
[0323]
[0324]
[0325]
[0326]
[0327]
[0328]
[0329]

(amax, inax)*max (dint) ; % find max
indnax=min (find (dint>0. 8%amax)) ; % max above 80%
tmax=1nd0+ (indmax-2001) /500 ; % pseudorange in samples
if tmax>=2048,
tmax=tmax—2048 ;
elseif tmax<0,
tmax=tmax+2048 ;
end
tmax=tmax*500 ; % pseudorange in units of nsec
prange=(prange tmax) ;
end
end
if length(sv)==0, % then there were no detections
sv=0 ;prange=0 ;snrin=0 ;anrout=0 ;svdoppler=0 ;outdata=0 ;
end
fclose(’ all’ ) ;
function y=gpscodes (num)
% y=gpscodes (num)
%
% N. Kraaner Jan. 22, 1996.
% OPrecision Tracking, Inc., San Jose, CA. 95117
%
% Returns all 1023 bit codes associated with aatellite in an
% array y of size 37X1023, Each row is the code aasociated
% with the satellite having the corresponding ID number. That
% ig row 1 ia the PN(Gold)code of satellite 1, etc.
%
% If num is specified then only one code with that number is
% returned
y1=pngen ((3,10),1023, ones (1,10)) ;
y2=pngen ((2,3,6,8,9,10),1023, ones (1,10)) ;
delays=(5,67,8,17,18,139, 140, 141, 251, 252, 254, 255, 256, 257, 258) ;
delays=(delays,469,470,471,472,473,474,509 512,513,514,515,516)
delays=(delays,859 860 861 862 863 950 947 948 950) ;
if nargin==0,
for k=1:1length(delays),
y (k, :)=xor (y1l, rotate (y2, delays(k))) ;
end

else,
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[0330]
[0331]
[0332]
[0333]
[0334]
[0335]
[0336]
[0337]
[0338]
[0339]
[0340]
[0341]
[0342]
[0343]
[0344]
[0345]
[0346]
[0347]
[0348]
[0349]
[0350]
[0351]
[0352]
[0353]
[0354]
[0355]
[0356]
[0357]
[0358]
[0359]
[0360]
[0361]
[0362]
[0363]
[0364]
[0365]
[0366]
[0367]
[0368]

y=xor (y1, rotate (y2, delays (num))) ;
end
functionz=gps_rsmp (codenumber)
%
% N. Krasner Feb. 16, 1996.
% OPrecision Tracking, Inc., San Jose, CA. 95117
%
% Returns the resampled Fourier transform of specified 1023 bit
% GpS code, resampled to at rate 2048 kBz and weighted
% with aksinc* function to emulate the transform of the
seguences consisting of a set of square pulses, which
is ideally bandpass filtered to the first nulls(=1023kBz).

If codenumber is 0, then all gps codes are returned in a matrix
of size 37X204B.

The transformed data contains real and imaginary components
each of which is rounded to 4 bitsigned integers in the range
(=7,7).This is the form stored in EPROM. This quanitization

minimizes required storage, but results in negligible loss of

Asin the function gpscodes, the returned value contains 37

rows each corresponding to the corresponding GP5 code (row 1
contains code 1, etc.)if all codes are requested. Each row is

of length 2048 and, as stated above contains complex words whose

compomenta are integers in the range(-15,15).

%
%
%
%
%
%
%
%
%
%
% performance.
%
%
%
%
%
%
%
% Note that this function calls the function gpacodes to create
% the various Gold codes.
if codenumber==0,
yagpscodes ;
else,
y=gpscodes (codenumber) ;
end
% returna matrix 37X1023 of GPS codes
y=2%y—1 ; % convert. to 1
if codenumber==0,

z=7eros (37, 2048) ;
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[0369] fork=1:37,

[0370] fyl=fft(stretch(y(k, :),2)) ;

[0371] fyll=[fy1(1:1024). *sinc ((0:1023) /1023)0 0) ;

[0372] fyll=(fyll fyl(1025:2046).*sinc ((1022:-1:1)/1023)) ;
[0373] z(k, :)=conj(fyll) ; % need conjugate for matched filter
[0374] end

[0375] else,

[0376] fyl=fft(stretch(y,2)) ;

[0377] fyll=(fy1(1:1024). *sinc ((0:1023) /1023)0 0) ;

[0378] fyll=(fyll fyl (1025:2046).%sinc ((1022:-1:1)/1023)) ;
[0379] z=conj (fyll) ; % need conjugate for matched filter
[0380] end

[0381] end

[0382] z=round(z/20) ; % since max is 171.9 but few values are above 140
[0383]  rz=min(real (z),7) ;rz=max(rz,-7) ; % limit range

[0384] iz=min(imag(z),7) ;iz=max(iz,-7) ; % limit range

[0385] z=rztj*iz ;

[0386] functioo data out=i f 2 base(data_in, rate)

[0387] % data out=if 2 base(data_in)

[0388] %

[0389] % N. Krasner Feb. 20, 1996.

[0390] % OPrecision Tracking, Inc., San Jose, CA. 95117

[0391] %

[0392] %

[0393] % If rate ism issing or equals 0, then the input rate is assumed
[0394] % to be 3%2048 kBz. If rate equals 1, then it is 6%204B kBz.

[0395] %

[0396] % Converts data from GAGE digitizers ampled at either 3+%2048 kBz
[0397] % or 6%2048 kBz with IF6. 144 MBz (3%2.048)centered at

[0398] % 35.42-(1400/45)=4. 308889 MBz to a complex (I, Q) stream

[0399] % of data withsample rate 2.048 MBz centered at 0

[0400] % frequency (nominally). This routine doesnot compensate for

[0401] % any doppler shifts on SV’ s,nor any LO drifts.Note that the outPut
[0402] % data length is eitherl/3 or 2/3 that of the input.

[0403] ifnargin==1, rate=0 ;end

[0404]  ifreq=35.42-(1400/45) ; % in MBz

[0405] if rate==0, % case where sample rate is 3%2048 kBz

[0406] srate=3%2.048 ; % in MBz% sample rate for GAGE

[0407] (u, v)=size(data_in) ;if ud>v ;data_in=data_in’ ;end ;ld=length(data_
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in) ;

[0408] c=exp (—j*2%pix (0:1d-1*ifreq/srate) ; % LO

[0409] data_out=data_in. *c ;clear data_in c %
convert to 0

[0410] h=firl (50,.9/3.072) ;

[0411] data_out=filter(h, 1, data_out) ; % filter to=1MBz

[0412] data out=data out(1:3:1d) ; % decimate to yield 2.048 MBz srate
[0413] else, % case wheres ample rate is 6+%2048
kBz

[0414] srate=6%2. 048 ; % in MBz

[0415] (u, v)=size(data_in) ;ifu>v ;data_in=data_in’ ;end ;ld=length(data_
in) ;

[0416] c=exp (—j*2%pi* (0 :1d-1) *ifreq/Brate) ; % LO

[0417] data_out=data_in. *c jclear data_in c %
convert to 0

[0418] h=fir1(100,.9/6. 144) ;

[0419] data_out=filter(h, 1, data_out) ; % filter to *1 MBz
[0420] data_out=data out (1:6:1d) ; % decimate to yield 2.048 MBz arate
[0421]  end

[0422] functiony=mrotate (x, m)

[0423] % y=mrotate (x, m) ;matrix rotation bymunits
[0424] %

[0425] % N. Krasner feb. 20, 1996.

[0426] % OPrecision Tracking, Inc., San Jose, CA. 95117
[0427]  m=round (m) ;

[0428] m=rem(m, 1x) ;

[0429] if m>0,

[0430] y=(x(:, Ixm+l:1x)x(:, 1:1x—m)) ;
[0431] elseif m<0,

[0432] y=(x (G, 1-m:1x)x(:, 1:-m)) ;
[0433] else,

[0434] V=X

[0435]  end

[0436] functiony=pngen (taps, npts, fill)

[0437] % pngen (taps, npts, fill)

[0438] %

[0439] % N. Krasner Feb. 13,1995.

[0440] % ONormanF. Krasner, San Carlos, CA. 94070
[0441] %
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[0442]
[0443]
[0444]
[0445]
taps,
[0446]
[0447]
[0448]
[0449]
[0450]
[0451]
[0452]
[0453]
[0454]
[0455]
[0456]
[0457]
[0458]
[0459]
[0460]
[0461]
[0462]
[0463]
[0464]
[0465]
[0466]
[0467]
[0468]
[0469]
[0470]
[0471]
[0472]
[0473]
[0474]
[0475]
[0476]
[0477]
[0478]
[0479]

% PNGEN generates #npt* number of pointsof the psuedo random

% sequence defined by a shift register of length n with feedback
taps
% " taps’ and initial fill’ fill’ .PN(npts,

fill)returns a
% vector of length npts containing this sequence
Atypical example(1,6,8,14) for R14, fill=(1
zeros(1,13))
%

% If a single number is given in-taps—it is interpreted as

% the octal value specifying the taps,asin Peterson and Weldon.
For

%  example a code 2767 (octal) = 010 111 110 111.we delete the
leading 0O

% to get the polynomial 10 111 110 111.The feedback taps for this
caBe
% are found by ignoring the first one and choosing the remaining
—ones—
%  to get position.For this case the taps are thua 2 3 4 56 8 9 10.
if length (taps)==1,

taPs=sprintf ('’ % .of’ , taps) ;ntaps=() ;

if taps(1)==" 1’ , ntaps=(1) ;

elseif taps(l)==" 2’ ,ntaps=( 10 ) ;

elseif taps(1)==" 3’ ,ntaps=(1 1) ;

elseif taps(l)=='" 4’ ,ntaps=(1 0 0 ) ;

elseif taps(1)=='" 5’ ,ntaps=(1 0 1) ;

elseif taps(1)=='" 6’ ,ntaps=(1 1 0 ) ;

elseif taps(1)==" 7' ,ntaps=(1 1 1) ;

end

for k=2 :length (taps)
iftaps(k)==" 0’ , ntaps=(ntaps 0 0 0 ) ;
elseif taps(k)==" 1’ , ntaps=(ntaps 0 0 1 ) ;
elseif taPs(k)==' 2’ , ntaps=(ntaps 0 1 0 ) ;
elseif taps(k)==" 3’ , ntaps=(ntaps 0 1 1) ;
elseif taPs(k)==' 4’ , ntaps=(ntaps 1 0 0 ) ;
elseif taPs(k)=='" 5’ ,ntaps=(ntaps 1 0 1 ) ;
elseif=taps(k)==" 6’ , ntaps=(ntaps 1 1 0 ) ;
elseif taps(k)==' 7’ ,ntaps=(ntaps 1 1 1) ;

29



CN 101093254 B w R B

26/30 7T
[0480] end
[0481] end
[0482] ntaps (1)=0) ;
[0483] taps=find (ntaps) ;
[0484] end
[0485]  n=max (taps) ;
[0486] if nargin<=2, fill=(1zeros(l,n-1)) ;end
[0487] if nargin==1, npts=(2"n)-1 ;end
[0488] y=zeros(l, npts) ;
[0489]  x=zeros(l,n) ;
[0490] x=fill (length(fill):=1:1) ;
[0491] for i=l:npts
[0492] y(1)=x(n) ;
[0493] x=(rem (sum(x (taps)),2), x(1:n-1)) ;
[0494] end
[0495] function(file-vals, sample rate) = gageopen (filename)
[0496] % Read gage formatted file, with particular number of samples
[0497] % function(file vals, sample_rate)=gageopen (filename)
[0498] %
[0499] % 3.Wilson Jan. 13, 1996.
[0500] % OPrecision Tracking, Inc., San Jose, CA. 95117
[0501] file vals(l)=fopen(filename, ' r’ ) ;
[0502]  (sample_rate, sample depth, head vals, operation_mode)=
[0503] rdgghead(file vals(l)) ;
[0504] file vals(2)=operation mode ;
[0505] file vals(3)=sample depth ;
[0506] file vals(4:6)=head vals(1:3)
[0507] funetion (buf, count)=gageread(file vals, start, numsamples)
[0508] % Read gage formatted file, with particular number of samples
[0509] % function (buf, count)=gageread (file vale, start, numsamples)
[0510] % B.Wilson Jan. 13, 1996.
[0511] % OPrecision Tracking, Inc., San Jose, CA. 95117
[0512] % files vals
[0513] % I-file id
[0514] % 2-operation mode—-if=1;file is memory image interleave
[0515] sample depth long ;=2 memory image
[0516] % 3-sample_depth
[0517] %
[0518] ns2=numsamples/2 ;
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[0519]
[0520]
[0521]
[0522]
[0523]
[0524]
[0525]
[0526]
[0527]
[0528]
[0529]
[0530]
[0531]
[0532]
[0533]
[0534]
[0535]
[0536]
[0537]
[0538]
[0539]
[0540]
[0541]
[0542]
[0543]
[0544]
[0545]
[0546]
[0547]
[0548]
[0549]
[0550]
[0551]
[0552]
[0553]
[0554]
[0555]
[0556]
[0557]

fid=file vals(l) ;
if(file vals(2)==2)
buf=zeros (numsamples, 1) ;
fresult=fseek (fid,512+start, -1) ; % move torequested point in
data portion of file

" uchar’ ) ;

—(buf, count) =fread (fid, numsamples,
else
buf=zeros(ns2,2) ;
fresult=fseek (fid,512+(start/2), -1) ; % move to requested
point in data portion of file
(buf(:,1), cl)=fread(fid, ns2, ' wuchar’ ) ;
fresult=fseek(fid,512+(start/2)+file vals(3),-1) ; % move to
BANK B, portion of memory image
(buf(:,2), c2)=fread(fid, ns2, ' uchar’ ) ;
count=cl+c?2 ;
buf=reshape (buf’ , numsamples, 1) ;
end
%
buf=buf-128;
function(sample rate, sample depth, head vals, operation_sode)—
rdgghead (fid)
% Read gage formatted header
% B.wilson Jan. 13, 1996.
% OPrecision Tracking, Inc., San Jose, CA. 95117
%
%
%
% sample rate=
(1,2,5,10,20,50, 100, 200,500, 1000, 2000, 5000, 10000, 20000, 50000) ;
samp le rate tab le=
(1,2,4,5,10,12. 5,20, 25, 30, 40,50,60, 100, 120, 125, 150, 200, 250) ;
%
fresul t=fseek (fid,0, -1) ; % rewind the file
%
tmp=fread (fid, 14, ' char’ ) ;
s=setatr (tmp’ ) ;
%
fresult=fseek (fid, 16, -1) ; % move to name variable
tmp=fread (fid,9, ' char’ ) ;
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[0558]
[0559]
[0560]
table
[0561]
[0562]
[0563]
[0564]
[0565]
[0566]
[0567]
[0568]
[0569]
[0570]
[0571]
[0572]
[0573]
[0574]
[0575]
[0576]
[0577]
[0578]
[0579]
[0580]
[0581]
[0582]
[0583]
[0584]
[0585]
[0586]
[0587]
[0588]
[0589]
[0590]
[0591]
[0592]
[0593]
[0594]
[0595]

sname=setstr (tmp’ ) ;

%
fresult=fseek (fid, 287, —1) ; % move to index to sample rate
variable
sample rate index=fread(fid,1, ' intl6’ ) ;
if (sample_rate index==42) % 42is' external’

sample rate=—1 ;
else

sample rate=sample ate table(sample rate index—17) ;

end
%
fresult=fseek (fid, 289, -1) ; % move to index to operation mode variable
operation mode=fread(fid,1, ' intl6’ )
% % if (operation_mode==1)
% % ample rate=sampie_rate/2 ;
%% end
%

fresult=fseek(fid, 301, -1) ; % move to sample depth variable
sample_depth=fread(fid,1, ' int32’" )
if (operation_mode==1)

sample_depth=sample depth/2 % seemslike a’ bug’ to me

if (sample_dePth==4194304)
sample_depth=sample depth/2

end
end ;
%
fresult=fseek(fid, 313, -1) ; % move to starting address
head vals=fread(fid,3, ' int32’ ) ;

%

fresult=fseek (fid, 339, -1) ; % move tosample depth variable
resolution 12 bits=fread(fid,1, ' intl6’ ) ;

%

fresult=fseek (fid, 345, -1) ; % move to sample depth variable
sample offset=fread ((fid,1, ' intl6’' ) ;

%

fresult=fseek (fid, 349, -1) ; % move to sample depth variable

sample _bits=fread(fid,1, ' intl6' ) ;

funtion Y=rotate (x, q)
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[0596]
[0597]
[0598]
[0599]
[0600]
[0601]
[0602]
[0603]
[0604]
[0605]
[0606]
[0607]
[0608]
[0609]
[0610]
[0611]
[0612]
[0613]
[0614]
[0615]
[0616]
[0617]
[0618]
[0619]
[0620]
[0621]
[0622]
[0623]
[0624]
[0625]
[0626]
[0627]
[0628]
[0629]
[0630]
[0631]
[0632]
[0633]
[0634]

% y=rotate (x, q)
% Rotates vector by q places
% N. Krasner Nov. 28, 1995.
% ONorman Krasner, San Carlos, CA. 94070
% If q is deleted this rotates a vector by interchanging the first and
last half
% of the vector. If the vector is oddin length the mid point is
% placed at the beginning of the new vector.
%
% If q is present and>0 this rotates the vector x right by g positions;
e. g.
% ifx=(1 1 0 1 0), then rotate(x,2)yieldsy=(1 0 1 1 0).If g is<0
then
% this rotates x to the left.
(m, n)=size (x) ;mn=max (m, n) ;
if nargin>l, g=rem(g, mn) ;end
ifm>1 s n>1, error(’ This function works only for vectos, not
matrices.’ ) ;end
if m>1, x=x' ;end
" if nargin==1,

if rem(mn,2)==0,

pivot=1+mn/2 ;

else pivot=(mn+1)/2 ;

end

y=(x(pivot:mn)x (1:pivot-1)) ;
elseif abs(qg)>0,

if g<0, g=q+mn ;end % fix for shifts left
y=(x(mn—g+1:mn) x (1:mn—g)) ;

elsey=x;

end
end
if m>1, y=y’ ;end
functionz=sinc (x)
% z=sinc (x)
% N. Krasner April 21,1991
% ONorman Krasner, San Carlos, CA. 90070
%
% Definition:sinc(x)=sin(pi*x)/(pi*x), where x is a vector/matrix.
% sinc (x)=1if x=0
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[0635]
[0636]
[0637]
[0638]
[0639]
[0640]
[0641]
[0642]
[0643]
[0644]
[0645]
[0646]
[0647]
[0648]
[0649]
[0650]
[0651]
[0652]
[0653]
[0654]
[0655]
[0656]
[0657]
[0658]
[0659]

ind1=find (x==0) ;

ind2=find (x—=0) ;

77X ;

x (ind1)=ones (1, length (indl)) ;

x (ind2)=sin (pi*x (ind2))./(pi*x (ind2)) ;

z(:)=x;

function z=stretch(signal, period)

% function z=stretch(signal, period)

%

% N. Kraaner March 12,1995

% ONorman Krasner, San Carlos, CA. 94070

% This function stretchs a signal by replacing each element
% with m identical elements ;m is specified by’ period.’
(u, v)=size(signal) ;

if u>l v>lerror(’ This function works only for vector inputs.’ ) ;end
if u>l, signal=signal’ ;end

a=ones (period, 1) *signal ;

z=a(:)' ;z=conj(z) ;

if uwl, z=conj(z’ ) ;end

function y=xor(a,b) ;

% function y=xor(a, b) ;

% Exclusive or, term by term, of two vectors

% N. Krasner Junel3, 1994

% ONorman Krasner, San Carlos, CA. 94070

y=(as-b) | (bs—a) .
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