
2.0 Getting Started 
 
You will find on the website (http://home.earthlink.net/~cwkelley) the files required to create the 
receiver executable GPSRCVR.EXE along with data files.  The most criti cal file to have correctly 
set up is RCVR_PAR.DAT.  When starting to work with opensource GPS edit this file to change the 
time zone to the time zone your computer clock is set to (see Appendix A Setting the time zone 
variable). 
 
Later, after you have acquired/tracked satellit es and come up with position fixes you can edit the 
clock offset parameter to match the measured offset frequency for your particular clock.  This will 
greatly speed up the acquisition process.  Since the clock frequency error is unknown the first time 
you run the program it is usually best to allow the receiver to try a cold start.  The other option is to 
enter your location approximately (within a degree in latitude and longitude is fine) and download a 
recent GPS almanac in yuma format from the Coast Guard website at 
http://www.navcen.uscg.gov/ftp/GPS/almanacs/yuma/  or another website.  This will allow the 
software to try a warm start which wil l be much faster than a cold start See figure 1.11 for an 
example of the almanac.  Note that there are two types of almanacs used by the GPS community, the 
Yuma format and the SEM format. The Yuma almanac is the format required for running 
OpenSource GPS.  Cold starts require a minimum of 12.5 minutes for collection of the full almanac. 
 

2.1 Running OpenSourceGPS 
 
The program starts up by running a self test program to check the hardware and if it’s OK, then reads 
all of the input files to determine if it can do a hot, warm, or a cold start.  Note: The current version 
of OpenSource GPS code requires that the almanac be updated anytime the receiver is operated after 
the beginning of a new GPS week (0000Zulu Sunday Greenwich, England).  
 
From the keyboard, pressing the letter ‘x’ or ‘X’ key stops the program.  Pushing the letter ‘p’ or ‘P’ 
cycles through the 4 display pages. The output to the screen consists of 4 pages.  
 
Figure 2-1 is the page that displays first at startup.  The top section is shown on every page.  The 
bottom section is different for each page.   
The top line indicates the software version number.  The next line shows the clock time and date. 
This data comes from the system time in the computer adjusted by GPS time when a navigation 
solution is available. This is followed by the Time Of Week (TOW) in seconds, and (once the 
receiver has acquired satellit es) the measurement time.  The next lines give the receiver location and 
velocity.  The receiver position is given in degrees: minutes: seconds.  The speed is the horizontal 
magnitude in m/s and heading in degrees from north.  The measurement time interval in seconds is 
also provided.  On the next line we have the number of satellit es being tracked that have a valid 
ephemeris, the “state” of the receiver (more about “state” later in this document), almanac validity 
and gps week.   
 
The lower section tells what each channel is doing and is different for each page.  For each channel 
we have: 
 
Satellit e PRN assigned 
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Channel state (1 through 4, each described in greater detail later) 
n_freq or the search integer doppler offset multiplier 
Azimuth in degrees 
Elevation in degrees 
Predicted Doppler frequency in Hz 
Number of data bits read (1 – 1500) 
Number of data frames read. 
sub-frame id (1 – 5) 
ura (an integer indicating how accurate the clock and orbit data is) 
almanac page number (when the almanac is being down loaded)  
number of missed correlation values  
carrier to noise ratio (C/No) in dB-Hz. 
 
At the bottom of each page the various DOPs are displayed. 
 

 

 
 

Figure 2-1 
Display Page 1 
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Page 2 provides It includes the channel state, n_freq, azimuth and elevation from page 1 and 
additional information on: 
 
The satellit e TLM telemetry word 
TOW time of week in updated every 6 seconds . 
Validity (1 means the ephemeris data is usable) 
TOW sync (1 means the time of week has been synchronized)  
Offset (the number of data bits the start of a frame is offset in the circular data register). 
 

 
Figure 2-2 

Display Page 2 
 
 
 

An example of page 3 is shown in figure 2-3.  It includes the channel state, n_freq, azimuth and 
elevation from page 1.  It adds information on the troposphere and ionosphere delays (in meters) 
being used in the computation of the navigation solution. 
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Figure 2-3 

Display Page 3 
 
 

An example of page 4 is shown in figure 2-4.  It adds information on the pseudorange (m) and delta-
pseudorange (m/s) being used to compute the navigation solution. 
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Figure 2-4 

Display Page 4 
 
 
 
Display page 5 is shown in figure 2-5.  It provides information on the parity checks of the navigation 
message.  The bit pattern indicates which words have a parity fault.  It is common for subframe 1 to 
have message 200 which indicates word 1 has a parity fault.  This happens because the circular data 
bit register has only 1500 bits so the first few bits of the message may be overwritten while the 
message is being decoded. 
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Figure 2-5 
Display Page 5 
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2.2 Compili ng OpenSource GPS 
 

OpenSource GPS was first developed for DOS under Borland 4.5  The last known version of the 
Borland compiler that works is 5.02.  It is also able to be compiled under Microsoft Visual C++ 
version 1.5.  The code recognizes BCPP for the Borland compiler and VCPP for the Visual C++ 
compiler.  There are known issues with using the matrix library with the Borland compiler and at 
this time only the Visual C++ option uses the matrix library.  Work is also underway to prepare the 
code to compile under DJGPP. 
 
A version that runs under RTAI Linux is available from Georg Beyerle at his website at
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2.3 OpenSource GPS Files 
 
 
As shown in figure 2-6 the complete program consists of f ive source files, one input file, two output 
files, and 4 input/output files.  These files are maintained in 3 places the first is at 
http://home.earthlink.net/~cwkelley/SOURCE/   The second is under CVS at Sourceforge project 
osgps.  The last location is a set of zip files in the Sourceforge file archive for osgps.  The next 
section will describe these in more detail . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-6 
Gpsrcvr File structure 
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2.3.1 Input files 
 

RCVR_PAR.DAT 
 
This file contains the parameters that control the operation of the receiver software.  Most will be 
fixed.  Let's go through the file.  The file format with valid data is shown in figure 2-7.  The text 
field(s) on each line must have no embedded spaces. 
 
 

Time_Zone:           TZ=PST8PDT   
Mask_Angle(deg):     5.0   
Clock_offset(ppm):   0.0   
Interrupt_int:       256  
Acq_threshold:       625   
search_min_f:        0  
cold_prn:            1   
noise_rms:           312   
pull_code_k:         111  
pull_code_d:         7  
pull_carr_k:         - 12  
pull_carr_d:         28  
trk_code_k:           5  
trk_code_d:          100  
trk_carr_k:          - 9  
trk_carr_d:          21  
nav_update(s):       1.0   
pull_in_time(ms):    1500  
phase_test(ms):      500  
d_freq:              4698  
trk_div:             20000  
n_of_m_thresh:       8     
confirm_m:           10  
stdio_p:             1  
stdio_v:             1  
stdio_t:             0  
kalman_file:         0   
debug_file:          0   
m_tropo:             1      
m_iono:              1      
align_t:             0     

 
Figure 2-7 

RCVR_PAR.DAT File Example 
 
 
 

Time Zone:    A text field used to set the computer clock time zone used.  The number represents the 
number of hours behind UTC or Zulu.  E.g. TZ=PST8PDT for pacific standard time.  Please see 
appendix A for more detail . 
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Mask Angle(deg):   The software will attempt to acquire satellit es above this angle.  Also when 
tracking, this is the angle below which the receiver will cease tracking the satellit e. 
Clock offset(ppm): The frequency error (in parts per milli on) of your receiver clock. Set this for your 
receiver to reduce the acquisition time and time to first fix. 
Interrupt_int:   The approximate number of micro-seconds for the interrupt interval.  If this is set too 
long ~900 the number of missed correlations will i ncrease.  If it is too small ~100 the position fix 
and screen update will have trouble finishing before the next TIC occurs. 
Acq threshold:   The threshold used for acquisition (state 1)and transition from state 2.  If it is 
decreased the probabili ty of detection is increased but the false alarm rate is also much higher.  
When  strong signals are expected this can be increased to decrease the false alarm rate. 
search_min_f: This integer can be used to adjust the starting frequency of the search pattern.  
Normally set to 0. 
cold_prn:     This number is used to adjust the starting PRN number used during a cold start.  
Normally set to 1. 
noise rms:    The noise level inherent in the signal. 
pull_code_k:  Scale factor for the pull -in routine code tracking loop error. 
pull_code_d:  Scale factor for the pull -in routine code tracking loop velocity. 
pull_carr_k:  Scale factor for the pull -in routine carrier tracking loop velocity error. 
pull_carr_d:  Scale factor for the pull -in routine carrier tracking loop acceleration. 
trk_code_k:   Scale factor for the tracking routine code tracking loop error. 
trk_code_d:   Scale factor for the tracking routine code tracking loop velocity. 
trk_carr_k:   Scale factor for the tracking routine carrier tracking loop velocity error. 
trk_carr_d:   Scale factor for the tracking routine carrier tracking loop acceleration. 
nav_update(s):  Navigation fix period.  It can be set to any value that is a multiple of 100 ms. 
pull_in_time(ms): Time spent in the pull -in routine. 
phase_test(ms):   Time of last part of pull-in routine used for confirming phase lock. 
d_freq: Integer delta of carrier DCO setting for frequency search for state 1. 
trk_div:  Overall scale factor for the code tracking routine. 
n_of_m_thresh: Number of samples above threshold out of confirm_m (next line) to declare 
acquisition and transition to state 3. 
confirm_m: Number of samples taken in state 2. 
stdio_p:  Set to ª1º to write position data to the gpsrcvr.log file.  
stdio_v:  Set to ª1º to write velocity data to the gpsrcvr.log file.  
stdio_t:  Set to ª1º to write timing data to the gpsrcvr.log file.  
kalman_file: Set to ª1º to activate this file.  
debug_file:  Set to ª1º to activate this file.  
m_tropo:  Set to ª1º to use the troposphere delay mode. 
m_iono:   Set to ª1º to use the ionosphere delay model. 
align_t:  Set to ª1º to align the measurement time to whole multiples of the position fix interval (e.g. 
xx.000 for 1 second, xx.x000 for 0.1 second etc.) 
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 2.3.2 Output files 
 
The three output files created are GPSRCVR.LOG, KALMAN.LOG,  and DEBUG.DAT. 
Note that the ªDebugº file can take several forms depending on the user's selection.  See the various 
locations where comments permit invoking special cases of storage of ªdebugº data.  
GPSRCVR.LOG lists the results of the position and velocity solutions.  It can be configured via the 
RCVR_PAR.DAT file to output any combination of position, velocity, and clock parameters. 
 
Figure 2-8 is an example of the results of a run 
 
 
 
time =     80430.2624934825, lat= 30.7639 02,long= - 110.375476,hae= 
371.421412,gdop= 5.140722,hdop= 2.415970,vdop= 3.495633  
time =     80431.2624935639, lat= 30.763906,long= - 110.375459,hae= 
367.445811,gdop= 5.138988,hdop= 2.415559,vdop= 3.494248  
time =     80432.2624936546, lat= 30.763939,long= - 110.375528,hae= 
363.669463,gdop= 5.137255,hdop= 2.415152,vdop= 3.492862  
time =     80433.2624937071, lat= 30.763915,long= - 110.375443,hae= 
368.944132,gdop= 5.135517,hdop= 2.414738,vdop= 3.491477  
time =     80434.2624937836, lat= 30.763923,long= - 110.375460 ,hae= 
367.433710,gdop= 5.133784,hdop= 2.414329,vdop= 3.490093  
time =     80435.2624938635, lat= 30.763936,long= - 110.375470,hae= 
364.107858,gdop= 5.132051,hdop= 2.413920,vdop= 3.488708  
time =     80436.2624939644, lat= 30.763970,long= - 110.375571,hae= 
355. 732370,gdop= 5.130322,hdop= 2.413515,vdop= 3.487325  
time =     80437.2624940187, lat= 30.763958,long= - 110.375484,hae= 
359.866488,gdop= 5.128587,hdop= 2.413102,vdop= 3.485941  
time =     80438.2624940911, lat= 30.763944,long= - 110.375526,hae= 
361.603450,gdo p= 5.126855,hdop= 2.412693,vdop= 3.484557  
time =     80439.2624941918, lat= 30.763981,long= - 110.375567,hae= 
350.008823,gdop= 5.125128,hdop= 2.412288,vdop= 3.483176  
time =     80440.2624942300, lat= 30.763933,long= - 110.375529,hae=  
 
 
 

Figure 2-8 
Example GPSRCVR.LOG File 

 
 
An example of the GPSKALM file is shown in figure 2-9.  It provides enough data to post process 
the measurements in a Kalman filter. 
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time    590215.1964131763, rpx - 2544367.4351912788, rpy -
4669267.1989430198, rpz 3463778.71505484 26, rvx   - 1.0077138032, rvy    
2.4054974917, rvz    0.1132912991, Nsats 9  
  PRN  5,  px - 11941140.6361349933,  py - 22999279.9113011211, pz  -
6288159.7073441697,   vx  2418.4978252981, vy  - 450.8696829311, vz -
2972.3215971021,   Pr  22760153.5635789931,  d Pr   479.3469523110  
  PRN  6,  px - 11022141.8096956350,  py - 12457326.4256114848, pz  
20860833.9852833897,   vx  2111.8474032302, vy - 3131.8047147167, vz  -
776.9624875757,   Pr  20868520.9602104500,  dPr  - 425.2288634445  
  PRN 10,  px   3906684.3172256118,   py - 17604715.8026742972, pz  
19374749.5810737759,   vx  2742.2875019244, vy  2282.0618557962, vz  
1543.6485880726,   Pr  21468066.0727778859,  dPr   234.4212821272  
  PRN 17,  px - 23349815.5736255050,  py  - 8304645.1343420325, pz  
10568570.2006542142,   v x  1913.4001667392, vy - 1793.6810263135, vz  
2775.2588877357,   Pr  22314483.2945477292,  dPr  - 470.6072597738  
  PRN 23,  px - 18148684.4222909808,  py - 14567487.4424574282, pz -
12388731.1383768581,   vx   378.0614872390, vy - 2832.3074560893, vz  
2659.24032 75031,   Pr  24345058.7493999228,  dPr  - 830.2857044186  
  PRN 24,  px  17056317.3080188148,  py - 11795885.8222714625, pz  
16914679.4846554697,   vx  2948.4064495174, vy  1342.1699337189, vz -
2070.3496762039,   Pr  24790413.4558679387,  dPr   347.3439648269  
  PRN 26,  px   5847785.0266484683,  py - 24274462.9370544627, pz  -
8271959.7661854774,   vx  2468.0547706665, vy  - 386.3297786246, vz  
3009.8570131542,   Pr  24287962.5193845741,  dPr  - 707.8003834308  
  PRN 29,  px  10585789.0219283309,  py - 24355744.7402 052172, pz   -
823938.8181252450,   vx  2051.9540116028, vy   749.4145918802, vz  
3197.4208623192,   Pr  24159678.4454698637,  dPr  - 549.7395875708  
  PRN 30,  px - 17893207.2787634879,  py - 19035111.6549646892, pz   
4820059.2141023185,   vx  1281.5358049650,  vy - 2013.6191251752, vz -
3050.0653049645,   Pr  21058381.4389903806,  dPr   212.4083333452  
 

Figure 2-9 
Example of GPSKALM.DAT File 
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2.3.3 Input/Output files 
 
The broadcast ionosphere model and constants to convert from GPS time to UTC are in file 
ION_UTC.DAT ( see figure 1-10 for the ION_UTC.DAT file example ).  Note: Refer to the ICD-
GPS-200 for more detail of each of these. 
 
 
 

al0:                        1.210719e - 08 
al1:                        1.490116e - 08 
al2:                        - 5.960464e - 08 
al3:                        - 1.192093e - 07 
b0:                         96256.000000  
b1:                         81920.000000  
b2:                         - 196608.000000  
b3:                         - 393216.000000  
a0                          0.000000  
a1                          0.000000  
dtls                        13.000000  
tot                         16384.000000  
WNt                         212.000000  
WNlsf                       222.000000  
DN                          5.000000  
dtlsf                       13.0 00000  

 
Figure 2-10 

Example ION_UTC.DAT file 
 
 
 

As seen in figure 2-11 the current receiver location in WGS-84 is input for use in warm and hot 
starts.  The last position fix is written to this file for later use. 
 

 
latitude  30.763967  
longitude - 110.375 576  
hae       361.962908  

 
Figure 2-11 

CURLOC.DAT 
 

 
The constellation almanac data (figure 2-12) is available in CURRENT.ALM and is in the Yuma 
format..  The constellation ephemeris data (figure 2-13) is provided in CURRENT.EPH and is in a 
custom format designed to be similar to the Yuma format.  A detailed description of these variables 
can be found in reference 6. 
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**** Week  212 almanac for PRN -  1 ***********  
ID:                           1  
Health:                       0  
Eccentricity:               5.149364471e - 03 
Time of Applicability(s):   1.474560000e+05  
Orbital Inclination(rad):   9.754104614e - 01 
Rate of Right Ascen(R/s):   - 7.703177651e - 09 
SQRT(A) (m^1/2):            5.153614746e+03  
Right Ascen at TOA(rad):    1.244556189e+00  
Argument of Perigee (rad):   - 1.720049739e+00  
Mean Anom(rad):             1.886637211e+00  
Af0(s):                     3.051757812e - 04 
Af1(s/s):                   0.000000000e+00  
week:                        212    
 

Figure  2-12 
Example Single Satellit e Almanac File Format 

 
 
**** Ephemeris for PRN -  1 ***********  
ID:                           1  
Health:                       0  
Week:                        212  
URA:                          1  
E Time of Applic(s):        7.92000000000e+04  
IODE:                         34  
C Time of Applic(s):        7.92000000000e+04  
IODC:                        290  
Tgd(s):                     - 3.25962901115e - 09 
Af0(s):                     3.04952263832e - 04 
Af1(s/s):                   1.70530256582e - 12 
Af2(s/s/s):                 0.00000000000e+00  
Eccentricity:               5.14621788170e - 03 
Orbital Inclination(rad):   9.75386403936e - 01 
inc rate (r/s)              4.87163149443e - 10 
Rate of Right Ascen(R/s):   - 7.84461247388e - 09 
SQRT(A) (m^1/2):            5.15366122818e+03  
dn                          4.10767110099e - 09 
Right Ascen at TOE(rad):    1.24508800024e+00  
Argument of Perigee(rad):   - 1.72007181320e+00  
Mean Anom(rad):             - 1.78590318382e+00  
Cuc(rad):                   1.39139592648e - 06 
Cus(rad):                   7.96653330326e - 06 
Crc(m ):                     2.30468750000e+02  
Crs(m):                     2.48750000000e+01  
Cic(rad):                   8.38190317154e - 08 
Cis(rad):                   7.45058059692e - 08 
 

Figure 2-13 
Example Single Satellit e Ephemeris File Format 
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2.3.4 Source Code 
 

The source code has recently been split up into a main with a number of libraries.  The source code 
consists of 3 groups of  files ( Main, Matrix library, Serial Port library).   
 
The main code consists of: 
 
GPSRCVR.CPP and GPSRCVR.H  which contains main. 
 
NAV_FIX.CPP  which computes navigation fixes. 
 
GPS_ISR.CPP  which contains the interrupt routines for signal tracking and data recording. 
 
GPSFUNCS.CPP which has the general functions needed by the other routines. 
 
GP2021.CPP which has the low level routines that communicate with the GP2021 chip. 
 
 
OpenSource GPS has been compiled under Borland 4.5 and later versions.  The IDE and DSW files 
are included on the disk.  The project setting required are:  Optimize for speed, use the math co-
processor, and use the advanced features instruction set of your processor (must be x486 or x586). 
Note: If you are using Borland version 5.02 supplied with the GPS1000 board, you will need to open 
the ªProject Directories Optionsº and set include to \bc5\include and library to \bc5\lib 
 
GPSRCVR.CPP  contains the main for the receiver program.  It also has the GPS ISR (Interrupt 
Service Routine).  The file includes  the following functions: 
 
void interrupt (*Old_Interrupt)(...); // Ol d IRQ0 ISR  
void interrupt  GPS_Interrupt(...);// GPS ISR  
void Interrupt_Install(void);  
void Interrupt_Remove(void);  
void read_rcvr_par(void);  
void display(void);  
void pream(char ,char );  
void nav_fix(void);  
long near_int(double);  
void chan_allocate(void);  
void cold_allocate(void);  
void  velocity(void);  
inline int bit_test(int,char);  
void ch_acq(char);  
void ch_confirm(char);  
void ch_pull_in(char);  
void ch_track(char);  
inline int sign(long);  
inline int bsign(long);  
int xors(long);  
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GPSFUNCS.CPP contains the extra gps functions such as computation of satellit e location using the 
satellit e almanac,  position and velocity fixes, and DOP etc.  It includes these functions: 
 
inline int  bit_test_l(unsigned long ,char);  
void  parity_check(void);  
int exor(char, long );  
long fix_sqrt(long);  
inline long i_sqrt(long);  
inline long fix_atan2(long ,long );  
inline long rss(long ,long);  
satvis satfind(char);  
void read_initial_data(void);  
void read_almanac(void);  
void write_almanac(void);  
void read_ephemeris(void);  
void write_ ephemeris(void);  
void read_ion_utc(void);  
void write_ion_utc(void);  
ecef satpos_almanac( float , char );  
eceft satpos_ephemeris(double,char);  
llh receiver_loc(void);  
llh ecef_to_llh(ecef);  
ecef llh_to_ecef(llh);  
double tropo_iono(char,float,float,double);  
void navmess(char,char);  
 
GP2021.CPP  contains the routines that communicate with the GP2021 12 channel correlator chip. 
It includes these functions: 
 
void self_test(void);  
void to_gps(int, int);  
int  from_gps(int);  
int  meas_status(void);  
int  accum_statu s_a(char);  
int  accum_status_b(char);  
int  accum_status_c(void);  
void ch_accum_reset(char);  
void all_accum_reset(void);  
long  ch_carrier_cycle(char);  
int  ch_carrier_dco_phase(char);  
void all_carr_incr_hi(int);  
void all_carr_incr_lo(int);  
void ch_code_incr _hi(char,int);  
void ch_code_incr_lo(char,int);  
void all_code_incr_hi(int);  
void all_code_incr_lo(int);  
void ch_off(char);  
void ch_on(char);  
void ch_cntl(char,int);  
void all_cntl(int);  
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void ch_code_slew(char,int);  
void all_code_slew(int);  
unsigned int  ch_e poch(char);  
void  ch_epoch_load(char,unsigned int);  
unsigned int  ch_epoch_chk(char);  
int  ch_i_track(char);  
int  ch_i_prompt(char);  
int  ch_q_track(char);  
int  ch_q_prompt(char);  
int  ch_code_phase(char);  
int  ch_code_DCO_phase(char);  
void ch_preset_phase (char,int);  
void all_preset_phase(int);  
void data_bus_test_w(int);  
void data_retent_w(int);  
int  data_bus_test_r(void);  
int  data_retent_r(void);  
void program_TIC(long);  
void reset_cntl(int);  
int  rtc_delay(void);  
void stat_chk_sel(int);  
int  stat_chk_sign (void);  
int  stat_chk_mag(void);  
void status_latch(void);  
void test_control(int);  
void system_setup(int);  
void multi_control(int);  
void multi_channel_select(int);  
void x_dco_incr_high(int);  
void prog_accum_int(int);  
void timemark_control(int);  
void io_conf ig(int);  
void interface_status(void);  
int ready(void);  
 
The matrix library routines are: 
 
CMATRIX.H  is the header file for the matrix class. 
 
CMATRIX.CPP implements the matrix class with matrix and vector functions overloaded.  It 
includes these functions: 
 
CMatrix::CMatrix(CMatrix & cm)  
CMatrix::CMatrix(int r, int c, double init)  
CMatrix::CMatrix(int mrows, int columns, double* initvalues)  
CMatrix::CMatrix(int mrows, double* initvalues)  
CMatrix::CMatrix(char * flag, int dimension,double init)  
CMatrix::CMa trix(char * flag, int dimension)  
CMatrix::~CMatrix(void)  
void CMatrix::Create_Mem(int rows, int cols)  
void CMatrix::Release_Mem(void)  
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CMatrix  CMatrix::operator = (const CMatrix  & cm)  
CMatrix  CMatrix::operator = (const double d)  
double &  CMatrix::operat or()(int m, int n)  
double &  CMatrix::operator()(int m)  
CMatrix   CMatrix::operator + (const CMatrix & M)  
CMatrix   CMatrix::operator + (const double rval)  
CMatrix  CMatrix::operator -  (const CMatrix   & M)  
CMatrix  CMatrix::operator -  (const double  rval)  
CMatrix     operator *   (double f, CMatrix  BM)  
CMatrix  CMatrix::operator * (const CMatrix & M)  
CMatrix  CMatrix::operator * (double d)  
CMatrix  CMatrix::operator / (double d)  
CMatrix  CMatrix::operator / (CMatrix  M)  
double & CMatrix::val(int row, int col)  
CMatrix CMatrix::transpose()  
double CMatrix::determinant()  
CMatrix CMatrix::inverse()  
void CMatrix::switch_columns(int col1, int col2)  
void CMatrix::deepcopy(CMatrix& from, CMatrix& to)  
CMatrix CMatrix::scale()  
CMatrix CMatrix::lu_decompose(CMatrix& i ndx, int& d )  
void CMatrix::lu_back_subst(CMatrix& indx, CMatrix& b)  
void DebugOut(Matrix v)  
 
The serial port library files are:  
 
SERPORT.CPP and SERPORT.H 
 
NMEA.CPP and NMEA.H 
 
FWINTER.CPP and FWINTER.H  
 
 
 
 
 
 

2.4  Diagnostic Programs 
 

2.4.1 REGTEST 
 

REGTEST is a diagnostic program also provided on the disk.  It sets up the correlators and lets them 
run similar to the receiver program would and then exercises the data bus by reading and writing 
data to the DATA BUS TEST register.  Figure 2-14  ill ustrates the output from this program. 
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Figure 2-14 

REGTEST Output 
 

If there is an error detected an additional li ne of text will show up reporting the data sent and the data 
received.  The program counts up the cycle numbers until ªxº or ªXº is pressed.  In addition cycle 
numbers and error messages are sent to file Reg_err.dat.  Running through a number of cycles 
(several hours) without any errors found is a good indication that the communication to the GP2021 
is working properly.  Note: Running REGTEST generates very littl e data in the Reg_err.dat file 
unless you have a large number of errors. The program can run for many hours and take very littl e 
disk space provided no errors are showing up on the screen.  
 

2.4.2 SIGNMAG 
 

The SIGNMAG source code is also included on the disk.  It is used to check the down converter.  It 
quickly samples 100000 of the sign and magnitude signals from the front end.  The display shows 
the number of times the magnitude bit was set and the sign bit was set.  The program runs until ªxº 
or ªXº is pressed.   If the front end is operating properly the magnitude bit should be set about 30000 
times and the sign bit about 50000 times.  The percentage of time the magnitude is set may vary if 
the antenna is not connected..  The most important parameter is the sign bit.  If the sign bit is 
consistently set more that 51% or less than 49% the front end has a problem. 

 
 2.4.3 Debug Processor 
 
This program takes the debug output and processes it to come up with position and velocity 

fixes.  It was designed to debug problems with the raw data used to create the pseudorange and delta 
pseudorange information along with the navigation fix generation routines.  It will also be provided 
with the source code. 

 
2.5   FAQs!, Isssues!, Problems! 
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We certainly hope you will not have any problems but, GPS receivers are a bit different from other 
devices and misunderstandings do occur from time to time. 
 

Q. I can't get the receiver to tr ack any satellit es. 
R. First, check that you are using an active antenna with at least 26 dB of ampli fication.  

Second, be sure that you have a clear view of most of the sky and a tight cable 
connection.  If possible use another receiver to check out the antenna setup.  The most 
common problem is having the wrong time zone in the RCVR_PAR.DAT file.  The file 
provided in the package is set to UTC or Zulu.  A less common cause is having the 
computer time or date incorrectly set.  The satelli tes searched for are predicted based on 
the almanac, time, and location setting.  If any of these is too far off the wrong satellit es 
will be searched for. 

 
Q. The receiver tracks more than 4 satellit es but doesn't come up with a navigation solution. 
R. The most likely problem is the computer time/date setting.  If it does not agree with the 

time received from the satellit es to within 5 minutes it will not produce navigation fix. 
 

Q. The receiver will only track a couple of satellit es. 
R. Again, this is most likely due to the computer clock/date setting.  The satellites searched 

for are predicted based on the almanac, time, and location setting.  If any of these is too 
far off the wrong satellit es will be searched for. 

 
Q. Can the software be used for other chipsets? 
R. In general each chipset has its own peculiarities and the software cannot be used without 

some degree of modification.  The down conversion scheme dictates how the carrier is 
tracked.  The software is customized for the GP2021 which has two correlators with ½ 
chip spacing. 

 
Q. Can the software track WAAS/EGNOS satellit es? 
R. No.  This version is not set up to track the WAAS/EGNOS signals.  The GP2021 can be 

configured to generate these PRN codes and all it would take is a software modification. 
 

Q.   Once the receiver acquires satellit es for a solution, does the time from GPS synchronize 
the time on the computer to be with GPS? 

R. Yes it does.  Since we take over the clock function the software uses the TIC to update 
the computer clock.  It is only kept accurate to the nearest second. 

 
Q. Self test stops the program.  What should I do? 
R. This indicates a problem with the data bus.  This is usually caused by the IDE card being 

improperly seated.  Turn off the power, re-seat the board and try again. 
 
Q. The missed accum column numbers are counting up. 
R. This is generally caused by an I/O port conflict.  Some of the early network cards used 

the same ports.  Remove the network card and try again. 
  
 


