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y: measurement vector

H: user code of
user of interest

S: Matrix of other user codes

 
Figure 1:   
 

y

Space spanned by H: code of interest

Component of y
along S

Orthogonal projection of y onto H

L eakage of
Com ponents of S into H - Source of near-far problems

Space spanned by the colum ns of S: T he matrix 
of codes of all  other users

 
Figure 2:   
 

<H> 

P HS y 

<S> 

P S y 

<P S H> 

P S H 
P       y 

 
Figure 3:   
 



13 March 2006 
2/7 

 

Antenna 

RF 
Analog 

IF 
Digita l 

IF 

432 

400 

LOs 
420 

 
DATA 

STORE 

426 

401 

 
PRE AMP 

404  
DOWN 

CONVERTER 

408 

 
AGC 

416 

A/D 
CONVERTER 

412 

 
REFERENCE 
OSCILLATOR 

448  
FREQUENCY 

SYNTHESIZ ER 

444 

 
NAVIGATION 
PROCESSING 

436 

USER 
INTERFACE 

440 

 
DIGITAL 

RECEIVER 
CHANNEL 

424 

N 

 
DIGITAL 

RECEIVER 
CHANNEL 

424 

2 

 
DIGITAL 

RECEIVER 
CHANNEL 

424 

1 

 
RECEIVER 

PROCESSING 

428 

 
Figure 4 



13 March 2006 
3/7 

 

END 

START 

ATTEMPT TO 
ACQUIRE AND 

TRACK ALL 
OBSERVABLE 

SIGNALS 

504 
 

508 
 

 
LABEL THE DATA FOR THE 

STRONGEST NON-LABELED SIGNAL 
AS AN INTERFERER AND CONTINUE 

TRACKING IT AND SAVE IT’S 
MODELING PARAMETERS 

512 
 

 
PERFORM STANDARD 

GPS NAVIGATION 
CALCULATIONS 

524 
 

RE-AQUIRE  & TRACK NON-
INTERFERENCE SIGNALS BY 

PERFORMING THE STEPS OF FIG. 
7TO CANCEL OUT THE 

INTERFERERS AND OBTA IN 
BETTER ACQUISITION AND 

TRACKING OF DESIRED SIGNALS 

516 
 

YES 

NO 
CONTINUE TRACKING BY  

PERFORMING THE STEPS OF 
FIG. 7 TO OBTAIN NAVIGATION 

DATA 

520 
 

DOES THE STRONGEST 
 NON-LABELED SIGNAL 
EXCEED THRESHOLD? 
 

 
Figure 5:   
 



13 March 2006 
4/7 

 

END 

START 

ATTEMPT TO 
ACQUIRE AND 

TRACK ALL 
OBSERVABLE 

SIGNALS 

604 
 IDENTIFY & LABEL 

INTERFERNCE SIGNALS  AS 
THOSE THAT EXCEED A 

THRESHOLD 

608 
 

 
CONTINUE TRACKING ALL 
LABELED INTERFERENCE 
SIGNALS AND SAVE THEIR 
MODELING PARAMETERS 

612 
 

 
PERFORM STANDARD 

GPS NAVIGATION 
CALCULATIONS 

620 
 

RE-AQUIRE  & TRACK NON-
INTERFERENCE SIGNALS AS 
PER FIG. 7 TO CANCEL OUT 

THE INTERFERERS AND 
OBTAIN BETTER ACQUISITION 
AND TRACKING OF DESIRED 

SIGNALS 

616 
 

 
Figure 6:   



13 March 2006 
5/7 

 
 
 

CONTINUE 

RECEIVE  
DIGITAL DATA (y) 

704 
 

 
RETRIEVE CURRENT INTERFERENCE 

MODELING PARAMETERS FOR EACH SIGNAL 
CURRENTLY LABELED AS AN INTERFERER 
FROM DATA STORE 426.  THIS INCLUDES:  

PRN, CODE & PHASE OFFSET AND DOPPLER 

708 
 

WERE ANY INTERFERENCE 
MODELING PARAMETERS 
RETRIEVED? 
 

716 
 

 
UPDATE 

INTERFERENCE 
MODELING 

PARAMETERS FOR 
THIS CHANNEL, AND 
SET INTERFERENCE 

LABEL APPROPRIATELY 

738 
 

 
CREATE INTERFERENCE  

MATRIX S (EQ. 2 & 14) FROM 
INTERFERENCE MODELING 

PARAMETERS 

720 
 

USING MATRIX S,  
CALCULATE  y~   (EQ. 9) 

724 
 

 
PERFORM THE BASELINE 

ACQUISITION AND TRACKING 
FUNCTIONS USING y IF ENTERED 

FROM 716 AND  y~   IF ENTERED FROM 
724 

728 
 

IS DESIRED SIGNAL AN 
INTERFERER, OR HAS 
STATUS FOR THIS 
CHANNEL CHANGED? 
 

734 
 

START 

YES 

YES 

NO 

NO 

Figure 7

y~  

y~  



13 March 2006 
6/7 

 

 

Figure 8:   
 
 

432432



13 March 2006 
7/7 

 
 
 

CONTINUE 

RECEIVE  
DIGITAL DATA (y) 

904 
 

 
RETRIEVE CURRENT INTERFERENCE 

MODELING PARAMETERS FOR EACH SIGNAL 
CURRENTLY LABELLED AS AN INTERFERER 
FROM DATA STORE 426.  THIS INCLUDES:  

PRN, CODE & PHASE OFFSET AND DOPPLER 

908 
 

WERE ANY INTERFERENCE 
MODELING PARAMETERS 
RETRIEVED? 
 

916 
 

 
UPDATE 

INTERFERENCE 
MODELING 

PARAMETERS FOR 
THIS CHANNEL, AND 
SET INTERFERENCE 

LABEL APPROPRIATELY 

938 
 

 
CREATE INTERFERENCE  

MATRIX S (EQ. 2 & 16) FROM 
INTERFERENCE MODELING 

PARAMETERS 

920 
 

USING MATRIX S,  
CALCULATE  y~   (EQ. 9) 

924 
 

 
PERFORM THE BASELINE 

ACQUISITION AND TRACKING 
FUNCTIONS USING y IF ENTERED 

FROM 916 AND  y~   IF ENTERED FROM 
924 

928 
 

IS DESIRED SIGNAL AN 
INTERFERER, OR HAS 
STATUS FOR THIS 
CHANNEL CHANGED? 
 

934 
 

START 

YES 

YES 

NO 

NO 

 
Figure 9:   
 
 

y~  

y~  


