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3 USING LABMON

KH &RQH[DQW =RGLDF70 'HYHORSPHQW .LW LV GHVLJQHG WR IDFLOLWDWH HYDOXDWLRQ RI &RQH[DQW·V -XSLWHU *OREDO

3RVLWLRQLQJ 6\VWHP �*36� UHFHLYHU HQJLQH EDVHG RQ WKH =RGLDF FKLS VHW� 7KH UHFHLYHU FDQ EH XVHG LQ ERWK VWDWLF DQG

PRELOH RSHUDWLRQV IRU HYDOXDWLRQ SXUSRVHV�

7KLV 6HFWLRQ H[SODLQV WKH XVH RI WKH *36 PRQLWRU DQG FRQWUROOHU VRIWZDUH� UHIHUUHG WR DV /$%021� SURYLGHG ZLWK WKH

'HYHORSPHQW .LW �5HIHU WR 6HFWLRQ � RI WKLV 'HVLJQHU·V *XLGH IRU GHWDLOV RQ KRZ WR VHW XS DQG FRQILJXUH WKH

'HYHORSPHQW .LW�� /$%021 UXQV RQ D 3& DQG DOORZV WKH XVHU WR FRQWURO WKH UHFHLYHU DQG WR GLVSOD\ WKH UHFHLYHU

RXWSXWV� ([WHUQDOO\ VXSSOLHG 5DGLR 7HFKQLFDO &RPPLVVLRQ IRU 0DULWLPH 6HUYLFHV �57&0 6&����� GDWD FDQ DOVR EH ORJJHG

XVLQJ D VHFRQG 3& VHULDO SRUW� $6&,, ILOHV FRQWDLQLQJ WKH /$%021 VRXUFH FRGH� LQFOXGHG RQ WKH VDPH GLVNHWWH DV WKH

H[HFXWDEOH� SURYLGH D UHIHUHQFH IRU VLPLODU 2ULJLQDO (TXLSPHQW 0DQXIDFWXUHU �2(0� FRGH LPSOHPHQWDWLRQV�

3.1 Introduction __________________________________________________________

7KH 'HYHORSPHQW .LW LPSOHPHQWV WKH UHFHLYHU FRQWURO

RSHUDWLRQ DQG LQSXW�RXWSXW �,�2� IXQFWLRQV RI WKH

*36 UHFHLYHU XVLQJ DQ ,%0�$7 FRPSDWLEOH 3&� D VHULDO

SRUW� H[WHUQDO DQWHQQD� DQG SRZHU VXSSO\� 7KH *36

UHFHLYHU LV FRQWDLQHG LQ D KRXVLQJ ZLWK ,�2 FRQQHFWRUV�

VWDWXV /('V� DQG FRQILJXUDWLRQ ',3 VZLWFKHV�

����� /$%021 &RPSDWLELOLW\ :LWK &RQH[DQW

5HFHLYHUV� 7KHUH DUH WZR VHULHV RI &RQH[DQW

FRPPHUFLDO *36 UHFHLYHUV WR GDWH� 7KH ILUVW ZDV WKH

1DY&RUH VHULHV DQG WKH ODWHVW LV WKH =RGLDF IDPLO\� 7KH

1DY&RUH VHULHV FRQVLVWV RI WKH 1DY&RUH 9�

0LFUR7UDFNHU� 0LFUR7UDFNHU /3� 1DY&DUG� DQG

1DY&DUG /3 UHFHLYHUV� 7KH =RGLDF IDPLO\ FXUUHQWO\

FRQVLVWV RI WKH -XSLWHU ERDUG OHYHO SURGXFW DQG WKH

=RGLDF FKLS VHW SURGXFW�

/$%021 Y��� LV GHVLJQHG SULPDULO\ WR VXSSRUW WKH

=RGLDF IDPLO\ RI UHFHLYHUV� 6LQFH LW LV DOVR EDFNZDUGO\

FRPSDWLEOH ZLWK WKH 1DY&RUH VHULHV RI UHFHLYHUV� WKLV

YHUVLRQ RI /$%021 PD\ EH XVHG WR PRQLWRU DQG

FRQWURO WKHP DV ZHOO�

������� 6HULDO &RPPXQLFDWLRQ 3URWRFROV� 7KH

UHFHLYHUV PD\ XVH HLWKHU D ELQDU\ RU 10($����� W\SH

RI VHULDO LQWHUIDFH SURWRFRO IRU FRPPXQLFDWLRQ� 7KH

=RGLDF DQG 1DY&RUH UHFHLYHUV VKDUH D VLPLODU &RQH[DQW

ELQDU\ PHVVDJH IRUPDW� EXW WKH PHVVDJHV WKHPVHOYHV

KDYH GLIIHUHQW ,'V DQG FRQWHQW� 7R GLIIHUHQWLDWH

EHWZHHQ WKHVH ELQDU\ W\SHV LQ WKLV GRFXPHQW� WKH\ DUH

UHIHUUHG WR DV =RGLDF ELQDU\ DQG 1DY&RUH ELQDU\�

7KH 10($����� SURWRFRO FRQVLVWV RI D QXPEHU RI

VWDQGDUG PHVVDJHV� DQG DOVR DOORZV PDQXIDFWXUHU

VSHFLILF RU SURSULHWDU\ PHVVDJHV IRU PRUH FRPSOHWH

FRQWURO RU PRQLWRULQJ RI UHFHLYHUV�

:KLOH WKH =RGLDF DQG 1DY&RUH UHFHLYHU 10($�����

SURWRFROV VKDUH D QXPEHU RI VWDQGDUG PHVVDJHV� WKH

QXPEHU DQG W\SH RI &RQH[DQW SURSULHWDU\ PHVVDJHV

GLIIHU� 7R GLIIHUHQWLDWH EHWZHHQ WKHVH 10($ W\SHV LQ

WKLV GRFXPHQW� WKH\ DUH UHIHUUHG WR DV =RGLDF 10($

DQG 1DY&RUH 10($�

7KH =RGLDF UHFHLYHU VHULHV FRPHV VWDQGDUG ZLWK ERWK

=RGLDF ELQDU\ DQG =RGLDF 10($� 7KH W\SH XVHG LV

VHOHFWHG HLWKHU E\ VRIWZDUH FRPPDQG RU E\ FRQWUROOLQJ

WKH YROWDJH DSSOLHG WR DQ H[WHUQDO SLQ RQ WKH UHFHLYHU�

7KH 1DY&RUH VHULHV LV DYDLODEOH ZLWK &RQH[DQW

1DY&RUH ELQDU\ DQG 1DY&RUH 10($ SURWRFROV

GHSHQGLQJ RQ WKH PRGHO DQG VRIWZDUH RSWLRQV� 7KH

W\SH XVHG LV VHOHFWHG E\ FRQWUROOLQJ WKH YROWDJH DSSOLHG

WR DQ H[WHUQDO SLQ RQ WKH UHFHLYHU�

7KH 1DY&DUG VXSSRUWV RQO\ 1DY&RUH ELQDU\� 7KH

1DY&DUG /3 LV DYDLODEOH ZLWK HLWKHU &RQH[DQW 1DY&RUH

ELQDU\ RU 1DY&RUH 10($����� SURWRFROV�

7R FRPPXQLFDWH ZLWK D UHFHLYHU� WKH PHVVDJH SURWRFRO

XVHG E\ /$%021 LV FKDQJHG WR PDWFK WKH FXUUHQW

PHVVDJH W\SH LQ XVH E\ WKDW UHFHLYHU�

,W LV LPSRUWDQW WR VHOHFW WKH FRUUHFW SURWRFRO IRU

/$%021 WR RSHUDWH SURSHUO\� 7KH WZR ELQDU\

SURWRFROV DUH QRW FRPSDWLEOH� 7KH 10($�����

SURWRFROV DUH VLPLODU HQRXJK WKDW VWDQGDUG PHVVDJHV

FDQ EH GLVSOD\HG RU UHFHLYHG SURSHUO\� EXW QRW DOO

&RQH[DQW SURSULHWDU\ 10($ PHVVDJHV ZLOO EH RXWSXW

RU DFFHSWHG�
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3.2 Installing LABMON____________________________________________________

����� 2SHUDWLQJ (QYLURQPHQW� /$%021 ZDV

GHVLJQHG WR UXQ XVLQJ DQ 06�'26�3&�'26 RU

FRPSDWLEOH '26 RSHUDWLQJ V\VWHP� ,W LV DOVR SRVVLEOH WR

UXQ /$%021 IURP WKH '26 SURPSW XQGHU :LQGRZV

��[�

127(� 6RPHWLPHV� ERWK :LQGRZV DQG '26 ZLOO DWWHPSW WR

XVH WKH VDPH LQWHUUXSW IRU WKH VHULDO SRUWV DQG D FRQIOLFW PD\

RFFXU� ,I SUREOHPV DUH HQFRXQWHUHG UXQQLQJ /$%021 XQGHU

:LQGRZV� H[LW WR '26 WR UXQ /$%021�

,I D PRXVH GULYHU LV LQVWDOOHG RQ D VHULDO SRUW XVHG E\

/$%021� VHULDO GDWD PD\ EH SUHYHQWHG IURP UHDFKLQJ

/$%021� 7KH PRXVH GULYHU VKRXOG EH UHPRYHG LI

/$%021 GRHV QRW IXQFWLRQ SURSHUO\�

:KLOH /$%021 FDQ EH UXQ IURP WKH ����LQFK GLVNHWWH�

FRS\LQJ WKH SURJUDP DQG DVVRFLDWHG ILOHV WR D KDUG GLVN

DQG UHWDLQLQJ WKH GLVNHWWH DV D EDFNXS LV UHFRPPHQGHG�

7KH FXUUHQW YHUVLRQ RI /$%021 FDQ EH XVHG WR

RSHUDWH WKH =RGLDF IDPLO\ RI UHFHLYHUV DQG LV DOVR

FRPSDWLEOH ZLWK WKH 0LFUR7UDFNHU�0LFUR7UDFNHU /3�

1DY&RUH 9� DQG 3&0&,$ 1DY&DUG�1DY&DUG /3

UHFHLYHUV� +RZHYHU� VRPH RI WKH NH\V DQG FRPPDQGV

XVHG WR HQDEOH FHUWDLQ IHDWXUHV RI WKH FXUUHQW KDUGZDUH

FRQILJXUDWLRQ PD\ QRW EH VXSSRUWHG E\ WKHVH UHFHLYHUV�

����� '26 ,QVWDOODWLRQ� 7R LQVWDOO /$%021 IRU XVH

ZLWK '26� GR WKH IROORZLQJ�

�� &UHDWH D GLUHFWRU\ RQ WKH 3&·V KDUG GULYH DQG

FRS\ DOO WKH /$%021 GLVN ILOHV WR LW�

�� (GLW \RXU $872(;(&�%$7 ILOH WR LQFOXGH WKLV

GLUHFWRU\ DV SDUW RI WKH SDWK�

�� 5HPRYH WKH /$%021 GLVN DQG VDYH LW DV D

EDFNXS�

�� 5HERRW WKH 3& WR XSGDWH WKH SDWK�

����� :LQGRZV ��[ ,QVWDOODWLRQ� 7R LQVWDOO /$%021

IRU XVH ZLWK :LQGRZV ��[� GR WKH IROORZLQJ�

�� 3HUIRUP VWHSV � WKURXJK � DV IRU '26

LQVWDOODWLRQ DERYH�

�� 6WDUW :LQGRZV� VHOHFW WKH 3URJUDP 0DQDJHU� DQG

VHOHFW 1HZ XQGHU WKH )LOH PHQX�

�� &OLFN RQ WKH 3URJUDP ,WHP ZLWKLQ WKH GLDORJ ER[

ZKLFK DSSHDUV DQG FOLFN RQ 2. WR H[LW WKH

GLDORJ ER[�

�� (QWHU ´/$%021µ IRU WKH 'HVFULSWLRQ�

�� (QWHU ´/$%021µ IRU WKH &RPPDQG /LQH�

�� (QWHU WKH IXOO SDWK WR WKH /$%021 GLUHFWRU\

RU XVH %URZVH WR VHW WKH :RUNLQJ 'LUHFWRU\ �L�H��

&�?/$%021��

�� 7R VHOHFW WKH SURJUDP LFRQ� FOLFN RQ &KDQJH

,FRQ� 7KHQ� HQWHU WKH IXOO SDWK RU XVH %URZVH WR

VHOHFW WKH /$%021�,&2 ILOH ORFDWHG LQ WKH

/$%021 LQVWDOODWLRQ GLUHFWRU\ DQG FOLFN RQ

2. WZLFH WR H[LW WKH GLDORJ ER[HV�

����� :LQGRZV �� ,QVWDOODWLRQ� 7R LQVWDOO /$%021

IRU XVH ZLWK :LQGRZV ��� GR WKH IROORZLQJ�

�� &UHDWH D GLUHFWRU\ RQ WKH 3&·V KDUG GULYH DQG

FRS\ DOO WKH /$%021 GLVN ILOHV WR LW�

�� 5HPRYH WKH /$%021 GLVN DQG VDYH LW DV D

EDFNXS�

�� &UHDWH D ´VKRUWFXWµ WR WKH /$%021 H[HFXWDEOH

�VHH WKH :LQ�� PDQXDO RU XVH WKH :LQ�� RQ�OLQH

+HOS IHDWXUH��

3.3 Configuring LABMON _________________________________________________

����� 7KH /$%021�&)* )LOH� 8VLQJ IXQFWLRQ NH\V

RU FHUWDLQ �$OW!�IXQFWLRQ NH\ FRPELQDWLRQV�

/$%021 FDQ EH FRQILJXUHG IRU WKH PHVVDJH SURWRFRO

PRGH �ELQDU\ RU 10($�� GLVSOD\ GDWXP� WKH 87& WLPH

RIIVHW� VSHHG XQLWV� GLVSOD\ FRORUV� UHIHUHQFH SRVLWLRQ�

DQG ILOWHULQJ SDUDPHWHUV� 7KLV LV WKH HDVLHVW ZD\ WR

FKDQJH WKH FRQILJXUDWLRQ VHWWLQJV�

7KHVH SDUDPHWHUV FDQ DOVR EH FKDQJHG E\ HGLWLQJ WKH

/$%021�&)* ILOH� ,I GLIILFXOWLHV DUH HQFRXQWHUHG

SURFHVVLQJ WKH VHWWLQJV� WKH /$%021�&)* ILOH VKRXOG

EH H[DPLQHG WR VHH LI H[WUDQHRXV RU LQFRUUHFW

LQIRUPDWLRQ KDV FRUUXSWHG LW� 7KLV ILOH PD\ EH GHOHWHG

VLQFH WKH SURJUDP ZLOO DXWRPDWLFDOO\ UHFRQVWUXFW LW ZLWK

GHIDXOWV ZKLFK FDQ WKHQ EH PRGLILHG�
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/$%021 FKHFNV IRU WKH SUHVHQFH RI WKH

/$%021�&)* ILOH ZKHQ WKH SURJUDP LV LQYRNHG DQG

UHDGV SDUDPHWHUV IURP WKH ILOH LI LW LV SUHVHQW� ,I WKH

/$%021�&)* ILOH LV QRW SUHVHQW� GHIDXOW

FRQILJXUDWLRQ SDUDPHWHUV DUH XVHG� DQG D

/$%021�&)* ILOH FRQWDLQLQJ WKH IROORZLQJ OLQHV LV

FUHDWHG LQ WKH ORFDO GLUHFWRU\�

DATA TYPE  4

DATUM NUMBER  0

UTC OFFSET  7

SPD UNITS  0

COLORS  10  15  0  14  15  10

LAT  33.661446  LON  - 117.861252
ALT - 8.716304

FILTERS  STATMASK  FFFF  FOM  5
QUALITY  1  SATS  3  PDOP  6.000000
HDOP  6.000000  VDOP  6.000000

127(� $OWKRXJK WKH ODWLWXGH� ORQJLWXGH� DOWLWXGH� DQG ILOWHU

SDUDPHWHUV DUH VKRZQ RQ PRUH WKDQ RQH OLQH DERYH� WKH\ PXVW DOO

DSSHDU RQ WKH VDPH OLQH LQ WKH FRQILJXUDWLRQ ILOH�

������� '$7$ 7<3( 3DUDPHWHU� 7KLV SDUDPHWHU

GHWHUPLQHV WKH GHVLUHG PHVVDJH SURWRFRO PRGH� ELQDU\

RU 10($� 8VH � IRU &RQH[DQW 1DY&RUH ELQDU\� � IRU

1DY&RUH 10($������ � IRU &RQH[DQW =RGLDF ELQDU\�

DQG � IRU =RGLDF 10($������ 7KLV LV GRQH XVLQJ WKH

�$OW!)� NH\V�

������� '$780 180%(5 3DUDPHWHU� 7KH GDWXP

QXPEHU IRU GLVSOD\ RI SRVLWLRQ RXWSXW LV QR ORQJHU VHW

IURP ZLWKLQ WKH FRQILJXUDWLRQ ILOH ZKHQ XVLQJ WKH

=RGLDF IDPLO\ RI *36 UHFHLYHUV� ,QVWHDG� XVH WKH &WUO�

�)�! NH\V WR HQWHU DQ\ RI WKH GDWXP QXPEHUV VKRZQ

LQ $SSHQGL[ ( RI WKLV 'HVLJQHU·V *XLGH�

7KH =RGLDF IDPLO\ VXSSRUWV PDQ\ GDWXPV LQWHUQDOO\

ZKLOH WKH 1DY&RUH VHULHV RI UHFHLYHUV VXSSRUWHG RQO\

:*6��� ZLWK WKH GHVLUHG WUDQVIRUPDWLRQ EHLQJ

SHUIRUPHG E\ /$%021� /$%021 Y��� LJQRUHV WKH

GDWXP QXPEHU FRQWDLQHG LQ WKH /$%021�&)* ILOH

ZKHQ SURFHVVLQJ =RGLDF GDWD� 7KH LQFOXVLRQ RI WKH

GDWXP QXPEHU LQ WKH FRQILJXUDWLRQ ILOH LV IRU EDFNZDUG

FRPSDWLELOLW\ RI /$%021 ZLWK &RQH[DQW 1DY&RUH

*36 UHFHLYHUV�

:KHQ XVLQJ /$%021 Y��� ZLWK RQH RI WKHVH HDUOLHU

UHFHLYHUV� WKH GDWXP QXPEHU PD\ HLWKHU EH FKDQJHG LQ

WKH FRQILJXUDWLRQ ILOH �XVLQJ DQ DSSURSULDWH WH[W HGLWRU�

RU E\ XVLQJ WKH &WUO�)�! NH\V WR HQWHU DQ\ RI WKH

GDWXPV VKRZQ LQ $SSHQGL[ (�

������� 87& 2))6(7 3DUDPHWHU� 7KH 87& WLPH

RIIVHW EHWZHHQ ORFDO WLPH DQG 87& VKRXOG EH VHW WR

87& PLQXV ORFDO WLPH� 7KH WLPH ]RQHV LQ WKH 8QLWHG

6WDWHV� IRU H[DPSOH� KDYH SRVLWLYH WLPH RIIVHWV� 7KLV

WLPH LV DGGHG WR WKH 3& WLPH DQG XVHG DV WKH GHIDXOW IRU

UHFHLYHU LQLWLDOL]DWLRQ� ,W LV LPSRUWDQW WR YHULI\ DQG

FRUUHFW� LI QHFHVVDU\� WKH 3& WLPH IRU FRUUHFW

LQLWLDOL]DWLRQ ZKHQ XVLQJ WKH GHIDXOWV SURYLGHG E\

/$%021� 7KLV LV GRQH XVLQJ WKH )� NH\�

������� 63' 81,76 3DUDPHWHU� 7KLV SDUDPHWHU

FRQILJXUHV WKH VSHHG XQLWV GLVSOD\HG LQ WKH 63' ILHOG

RQ WKH /$%021 GLVSOD\� 8QOHVV PRGLILHG LQ WKH

/$%021�&)* ILOH �VLQFH WKHUH DUH QR NH\V RU NH\

FRPELQDWLRQV WKDW ZLOO GR WKLV�� WKH VSHHG XQLWV ZLOO

GHIDXOW WR PHWHUV SHU VHFRQG �P�V�� 7KH VHWWLQJ IRU

VSHHG XQLWV LQ WKH /$%021�&)* ILOH VKRXOG EH VHW WR

� IRU P�V� � IRU PLOHV SHU KRXU �PSK�� RU � IRU

NLORPHWHUV SHU KRXU �NSK��

������� &2/256 3DUDPHWHUV� 6FUHHQ FRORUV DUH

FKDQJHG XVLQJ WKH �$OW!�)XQFWLRQ NH\ FRPELQDWLRQV

VKRZQ RQ WKH VFUHHQ PHQX�

������� /$7� /21� $/7 3DUDPHWHUV� 7KH UHFHLYHU·V

UHIHUHQFH SRVLWLRQ FDQ EH FKDQJHG XVLQJ WKH �$OW!)�

NH\V� :KHQ WKLV SRVLWLRQ LV FKDQJHG� WKH /$7� /21�

DQG $/7 SDUDPHWHUV LQ WKH /$%021�&)* ILOH DUH

FKDQJHG� 7KH QHZ ORFDWLRQ EHFRPHV WKH GHIDXOW

UHIHUHQFH SRVLWLRQ �WKH VWDUW�XS ORFDWLRQ��

������� ),/7(56 3DUDPHWHUV� 7KH GDWD ILOWHULQJ

SDUDPHWHUV 67$70$6.� )20� 48$/,7<� 6$76�

3'23� +'23� DQG 9'23 VKRXOG EH VHW WR WKH

GHVLUHG FULWHULD IRU VROXWLRQ HYDOXDWLRQ XVLQJ WKH �)!

NH\� 7KH SDUDPHWHUV XVHG GHSHQG RQ WKH PHVVDJH

SURWRFRO LQ XVH�

:KHQ WKH FULWHULD DUH QRW DOO PHW� WKH ),/7(5 21

LQGLFDWRU LV VKRZQ RQ WKH GLVSOD\ VFUHHQ DQG LI GDWD LV

EHLQJ H[WUDFWHG LQWR D WH[W ILOH IRU SRVW SURFHVVLQJ� WKH

GDWD LV QRW ZULWWHQ WR WKH ILOH� :KHQ WKH FULWHULD DUH DOO

PHW� WKH LQGLFDWRU LV QRW GLVSOD\HG DQG WKH GDWD LV

H[WUDFWHG DQG ZULWWHQ WR WKH ILOH� 7KLV DOORZV ILOWHULQJ RU

VFUHHQLQJ RI RXWSXWV WKDW DUH FRPSXWHG XQGHU

FRQGLWLRQV ZKLFK GR QRW PHHW WKH XVHU·V FULWHULD IRU

VROXWLRQ TXDOLW\�

127(� 7KH ILOWHU GRHV QRW SUHYHQW DQ\ GDWD IURP EHLQJ ZULWWHQ

WR WKH ORJ ILOH ZKHQ UHFRUGLQJ GDWD�

7KH 67$70$6. SDUDPHWHU LV D ���ELW ELWPDVN WKDW LV XVHG

WR PDVN RXW DQ\ GHVLUHG LQYDOLG ELWV UHWXUQHG LQ 0HVVDJH �����

7KHVH LQYDOLG ELWV UHSRUW WKH UHDVRQV IRU QRW EHLQJ LQ QDYLJDWLRQ�

DQG WKH 67$70$6. SDUDPHWHU PDVNV RXW DQ\ RI WKHVH

UHDVRQV� 7KH IRUPDW RI WKLV ELWPDVN LV VKRZQ LQ )LJXUH ����
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����� 7KH /$%021�,1, )LOH� /$%021 FDQ DOVR

EH FRQILJXUHG WR VHOHFW WKH &20 SRUWV LW XVHV IRU VHULDO

,�2 HLWKHU E\ FKRRVLQJ VHWWLQJV IURP ZLWKLQ WKH

SURJUDP RU E\ HGLWLQJ WKH LQLWLDOL]DWLRQ ILOH�

/$%021�,1,� EHIRUH VWDUWLQJ WKH SURJUDP�

/$%021 FKHFNV IRU WKH SUHVHQFH RI WKH

/$%021�,1, ILOH ZKHQ LW LV LQYRNHG DQG UHDGV

SDUDPHWHUV IURP WKH ILOH LI LW LV SUHVHQW� ,I WKLV ILOH LV QRW

SUHVHQW� GHIDXOW SDUDPHWHUV DUH XVHG IRU WKH *36 DQG

57&0 SRUWV� DQG D /$%021�,1, ILOH LV FUHDWHG LQ WKH

ORFDO GLUHFWRU\� 7KH ,�2 DGGUHVVHV DQG LQWHUUXSWV XVHG

DUH VKRZQ DW WKH ERWWRP RI WKH VFUHHQ ZKHQ /$%021

LV ILUVW VWDUWHG�

7KH /$%021�,1, ILOH FRQWDLQV RQH OLQH RI SDUDPHWHUV

HDFK IRU WKH *36 DQG IRU WKH 57&0 SRUWV� 7KHVH DUH

XVHG WR GHILQH WKH SRUW QXPEHU� LQWHUUXSW OHYHO� EDXG

UDWH� SDULW\ VFKHPH� QXPEHU RI GDWD ELWV� DQG VWRS ELWV

IRU HDFK� 7KH ,�2 DGGUHVV XVHG LV WKH GHIDXOW IRU WKH

SRUW QXPEHU VHOHFWHG�

������� 'HIDXOW 6HWWLQJV� 7KH GHIDXOW VHWWLQJV IRU WKH

=RGLDF UHFHLYHU DUH &20�� ,54�� ���� EDXG� QR

SDULW\� � GDWD ELWV� DQG � VWRS ELW �LI WKLV YHUVLRQ RI

/$%021 LV XVHG ZLWK HDUOLHU &RQH[DQW *36 UHFHLYHUV�

WKHVH VDPH VHWWLQJV VKRXOG EH XVHG H[FHSW WKDW SDULW\

VKRXOG EH VHW WR ´RGGµ��

7KH GHIDXOW SDUDPHWHUV SURYLGHG IRU WKH 57&0 SRUW

DUH &20� �ZKLFK GLVDEOHV WKH SRUW�� ,54�� ���� EDXG�

QR SDULW\� � GDWD ELWV� DQG � VWRS ELW� +RZHYHU� WKH XVHU

VKRXOG FRQVXOW WKH 57&0 UHFHLYHU KDUGZDUH

GRFXPHQWDWLRQ RU FRQWDFW WKH SURYLGHU RI WKH 57&0

GDWD WR GHWHUPLQH WKH SURSHU VHWWLQJV IRU WKH 57&0

SRUW�

7KH HDVLHVW ZD\ WR FKDQJH WKH *36 DQG 57&0 SRUW

GHIDXOW VHWWLQJV LV WR VWDUW WKH SURJUDP DQG XVH WKH

�$OW!)� NH\V WR FKHFN RU PRGLI\ WKH SRUW VHWWLQJV�

$OWHUQDWHO\� WKH XVHU PD\ HGLW WKH /$%021�,1, ILOH� ,I

GLIILFXOWLHV DUH HQFRXQWHUHG VHWWLQJ WKH SRUWV� WKH XVHU

VKRXOG H[DPLQH WKH /$%021�,1, ILOH WR VHH LI

H[WUDQHRXV RU LQFRUUHFW LQIRUPDWLRQ KDV FRUUXSWHG LW

�WKLV ILOH PD\ EH GHOHWHG VLQFH WKH SURJUDP ZLOO

DXWRPDWLFDOO\ UHFRQVWUXFW LW��

7KH /$%021�,1, ILOH LQLWLDOO\ FRQWDLQV WKH IROORZLQJ

OLQHV ZKLFK SURYLGH GHIDXOW YDOXHV IRU WKH *36 SRUW DQG

WKH 57&0 SRUW�

GPS COM1 IRQ4 9600 n 8 1
RTCM COM0 IRQ3 9600 n 8 1

7KH SRUW SDUDPHWHUV PD\ EH FKDQJHG XVLQJ HLWKHU ORZHU

RU XSSHUFDVH OHWWHUV� VHSDUDWHG E\ VSDFHV� 7KH V\QWD[

IRU WKH FRQILJXUDWLRQ FRPPDQGV LV DV IROORZV�

[Port][COMn][IRQm][Baud][Parity]
[DataBits][StopBits]

127(� $OWKRXJK WKHVH FRQILJXUDWLRQ FRPPDQGV DUH VKRZQ RQ

WZR OLQHV DERYH� WKH\ PXVW DOO DSSHDU RQ WKH VDPH OLQH LQ WKH

LQLWLDOL]DWLRQ ILOH�

2QO\ WKH IROORZLQJ FRQILJXUDWLRQ YDOXHV DUH FXUUHQWO\

DOORZHG�

3RUW *36 IRU WKH *36 SRUW

57&0 IRU WKH 57&0 SRUW

&20Q Q  �� �� �� RU � �WR RSHQ WKH SRUW�

Q  � �WR LJQRUH WKH SRUW�

,54P P  � WR �� �QRWH WKDW WKH XVH RI ,54

YDOXHV PXVW EH YHULILHG E\ WKH XVHU ZKHQ

ZULWLQJ WKLV ILOH� 7KH �$/7!�)�! NH\V

ZLOO FRQILJXUH GHIDXOW YDOXHV IRU HDFK

SRUW� 7KH �$/7!�,! NH\V DUH XVHG WR

FRQILJXUH DQ\ DOORZDEOH ,54 DYDLODEOH�

%DXG ���� ���� ����� ����� ����� ����� ������

������ ������ ������ RU ������

3DULW\ Q� R� H �1RQH� 2GG� RU (YHQ�

'DWD%LWV �� �� RU �

6WRS%LWV � RU �

7KH PRGLILHG VHWWLQJV DUH VDYHG LQ WKH /$%021�,1,

ILOH�

Figure 3-1. STATMASK Filter Parameter Format (0xFFFF Mask)

XXXX XXXX XXX1 1111

Don't Care

Exceeded MEVPE
(if bit set)

Exceeded MEHPE
(if bit set)

Minimum Satellites Used
(if bit set)

No DGPS, But
Required
(if bit set)

Altitude Used In Solution
But Not Wanted

(if bit set)

C462



=RGLDF *36 5HFHLYHU )DPLO\ 'HVLJQHUV· *XLGH � 8VLQJ /$%021

���� &RQH[DQW 6\VWHPV� ,QF� 3DJH ���

3.4 Using Differential RTCM Data ________________________________________

����� 'LIIHUHQWLDO 57&0 'DWD DQG =RGLDF *36

5HFHLYHUV� :KHQ XVLQJ GLIIHUHQWLDO FRUUHFWLRQV ZLWK D

=RGLDF UHFHLYHU� WKH GDWD LV GLUHFWO\ LQSXW XVLQJ WKH

=RGLDF·V $X[LOLDU\ SRUW� 7KH EDXG UDWH� SDULW\� DQG

QXPEHU RI GDWD DQG VWRS ELWV UHTXLUHG E\ WKH VRXUFH

QHHGV WR EH GHWHUPLQHG DQG WKH VRXUFH SURWRFRO

HVWDEOLVKHG XVLQJ 0HVVDJH ���� �6HULDO 3RUW

&RPPXQLFDWLRQ 3DUDPHWHUV��

7KH VRXUFH LV WKHQ FRQQHFWHG XVLQJ HLWKHU D VWUDLJKW�

WKURXJK FDEOH RU D QXOO�PRGHP FDEOH� 7KH UHTXLUHG

FDEOH W\SH PD\ EH GLIIHUHQW WKDQ WKDW UHFRPPHQGHG E\

WKH SURYLGHU RI WKH VSHFLILF FRUUHFWLRQ VRXUFH�

7R FKDQJH WKH $X[LOLDU\ SRUW SDUDPHWHUV� WKH UHFHLYHU

PXVW EH XVLQJ =RGLDF ELQDU\ SURWRFRO� 7KH SURWRFRO

PD\ EH FKDQJHG WR =RGLDF 10($ DIWHU VHWWLQJ SRUW

SDUDPHWHUV�

1RUPDOO\� 57&0 GDWD LV VHQW GLUHFWO\ WR WKH $X[LOLDU\

SRUW RI WKH UHFHLYHU� ,Q WKH HYHQW WKDW 57&0 GDWD

QHHGV WR EH UHFRUGHG IRU DQDO\VLV� D FDEOH ZLWK WKUHH

FRQQHFWRUV PD\ EH XVHG WR VHQG GDWD WR ERWK WKH

UHFHLYHU·V $X[LOLDU\ SRUW DQG D VHFRQG 3& VHULDO SRUW�

7KH XVHU PXVW WKHQ VHW WKH SDUDPHWHUV IRU WKH VHFRQG

SRUW WR PDWFK WKH 57&0 6&���� VRXUFH SURWRFRO DV

GHVFULEHG LQ 6HFWLRQ ���� 5HIHU WR 6HFWLRQ � RI WKLV

'HVLJQHU·V *XLGH IRU DGGLWLRQDO GHWDLOV�

127(� $Q LQGLUHFW '*36 GDWD LQSXW FDSDELOLW\ LV DYDLODEOH

ZLWK =RGLDF *36 UHFHLYHUV IRU WKRVH DSSOLFDWLRQV WKDW DUH OLPLWHG

WR RQH VHULDO SRUW� 0HVVDJH ���� LV WKH =RGLDF HTXLYDOHQW RI WKH

1DY&RUH 0HVVDJH ���� 6HWXS DQG RSHUDWLRQ RI /$%021

XVLQJ WKLV IHDWXUH DUH LGHQWLFDO WR WKH 1DY&RUH LQGLUHFW 57&0

LQSXW PHWKRG GHVFULEHG LQ WKH QH[W SDUDJUDSK�

����� 'LIIHUHQWLDO 57&0 'DWD DQG 1DY&RUH *36

5HFHLYHUV� :KHQ XVLQJ GLIIHUHQWLDO FRUUHFWLRQV ZLWK

1DY&RUH VHULHV UHFHLYHUV� WKH GDWD PD\ EH GLUHFWO\ LQSXW

XVLQJ WKH UHFHLYHU·V $X[LOLDU\ SRUW RU LQGLUHFWO\ LQSXW

ZLWK D 0HVVDJH ��� �'LIIHUHQWLDO *36 57&0 6&����

'DWD 0HVVDJH� XVLQJ WKH +RVW SRUW� 7KH PHWKRG XVHG

GHSHQGV RQ WKH UHFHLYHU W\SH DQG WKH V\VWHP

FRQILJXUDWLRQ� 7KH GLUHFW LQSXW PHWKRG LV

UHFRPPHQGHG VLQFH LW LV WKH VLPSOHVW�

:KHQ XVLQJ GLUHFW LQSXW� WKH EDXG UDWH� SDULW\� DQG

QXPEHU RI GDWD DQG VWRS ELWV UHTXLUHG E\ WKH VRXUFH

PXVW EH HVWDEOLVKHG XVLQJ 0HVVDJH ��� �3RUW

&RQILJXUDWLRQ 0HVVDJH� LI LQ 1DY&RUH ELQDU\ PRGH RU

XVLQJ WKH ,&20 PHVVDJH LI LQ 1DY&RUH 10($�����

PRGH� 7KH VRXUFH LV WKHQ FRQQHFWHG XVLQJ HLWKHU D

VWUDLJKW�WKURXJK FDEOH RU D QXOO�PRGHP FDEOH� 7KH

UHTXLUHG FDEOH W\SH PD\ EH GLIIHUHQW WKDQ WKDW

UHFRPPHQGHG E\ WKH SURYLGHU RI WKH VSHFLILF

FRUUHFWLRQ VRXUFH�

:KHQ XVLQJ LQGLUHFW LQSXW RI 57&0 6&���� GDWD� WKH

XVHU FRQQHFWV WKH VRXUFH WR D VHFRQG VHULDO SRUW RQ WKH

3&� /$%021 FKHFNV IRU WKH SUHVHQFH RI 57&0 6&�

��� GDWD RQ WKH VHFRQG VHULDO SRUW DQG SURFHVVHV LW

ZKHQ DYDLODEOH�

7KH XVHU QHHGV WR VHW WKH VRXUFH SURWRFRO XVHG E\

/$%021 DV GHVFULEHG LQ 6HFWLRQ ���� /$%021

SDFNDJHV 57&0 6&���� GDWD UHFHLYHG IURP WKH VHFRQG

VHULDO SRUW LQWR D VHULHV RI ��� PHVVDJHV� :KHQ GDWD LV

LQSXW GLUHFWO\ WR WKH UHFHLYHU XVLQJ WKH $X[LOLDU\ ,�2

SRUW� WKH /$%021 SRUW VHWWLQJV DUH QRW XVHG DQG GR

QRW DIIHFW 57&0 UHFHLYHU RSHUDWLRQ�

1RWH WKDW /$%021 GRHV QRW VHQG 57&0 GDWD XVLQJ

0HVVDJH ��� XQWLO WKH UHTXLUHG QXPEHU RI 57&0

ZRUGV DUH UHFHLYHG� 7KLV QXPEHU FDQ EH VHW E\ WKH XVHU

ZLWK WKH �&WUO!)�� NH\V �VHH 6HFWLRQ ����� %\ UHGXFLQJ

WKH QXPEHU RI UHTXLUHG 57&0 ZRUGV� WKH GHOD\

EHWZHHQ UHFHSWLRQ RI 57&0 GDWD E\ /$%021 DQG

WKH XVH RI WKDW GDWD E\ WKH UHFHLYHU FDQ EH PLQLPL]HG�

3.5 Starting LABMON _____________________________________________________

����� &RPPDQG /LQH 3DUDPHWHUV� /$%021

VRIWZDUH XVHV VHYHUDO FRPPDQG OLQH RSWLRQV�

�5 5HFRUG *36 SRUW GDWD� 7KLV FRPPDQG PXVW

EH IROORZHG E\ WKH ORJ ILOH QDPH �H[� �

5/RJILOH�ORJ��

�6 6DYH '*36 SRUW GDWD� 7KLV FRPPDQG PXVW EH

IROORZHG E\ WKH ORJ ILOH QDPH �H[� �

6/RJILOH�ORJ��

�& 'HIDXOW &RQILJXUDWLRQ� 7KLV FRPPDQG PXVW

EH IROORZHG E\ D VHTXHQFH RI WZR SDUDPHWHUV�

7KH ILUVW SDUDPHWHU LV WKH GHVLUHG &20 SRUW

QXPEHU ��� �� �� RU �� DQG WKH VHFRQG

SDUDPHWHU LV WKH GHVLUHG PHVVDJH SURWRFRO

W\SH �=%� =1� 1%� RU 11�� )RU H[DPSOH� �

&�=% ZRXOG EH WKH FRPPDQG OLQH IRU VHWWLQJ

&20� ZLWK =RGLDF ELQDU\ PHVVDJHV DV WKH

GHIDXOW�

1RWH� HDFK FRPPDQG OLQH RSWLRQ PD\ EH HQWHUHG LQ XSSHU RU ORZHU

FDVH DQG HDFK PXVW EH SUHFHHGHG E\ D GDVK� 7KH PHVVDJH SURWRFRO



� 8VLQJ /$%021 =RGLDF *36 5HFHLYHU )DPLO\ 'HVLJQHUV· *XLGH

3DJH ��� &RQH[DQW 6\VWHPV� ,QF� ����

FRGHV =%� =1� 1%� DQG 11 PD\ DOVR EH HQWHUHG LQ XSSHU RU

ORZHU FDVH�

:KHQ UXQQLQJ XQGHU '26� WKH GDWD ILOHQDPHV DUH

VHOHFWHG RQ WKH FRPPDQG OLQH� :KHQ UXQQLQJ XQGHU

:LQGRZV ��[� HLWKHU VHOHFW WKH /$%021 LFRQ RU XVH

WKH 5XQ FRPPDQG IURP WKH 3URJUDP 0DQDJHU DQG

VSHFLI\ WKH ILOHV RQ WKH FRPPDQG OLQH� :KHQ UXQQLQJ

XQGHU :LQGRZV ��� WKH ¶5XQ· ZLQGRZ XQGHU WKH ¶6WDUW·

LFRQ PXVW EH XVHG VR WKDW WKH FRPPDQG OLQH SDUDPHWHUV

FDQ EH LQFOXGHG RQ WKH FRPPDQG OLQH�

����� 6WDUWLQJ /$%021 )URP '26� 7R UXQ

/$%021 IURP '26� GR WKH IROORZLQJ �WKH ILOHQDPHV

XVHG DUH H[DPSOHV RQO\� RWKHUV PD\ EH XVHG��

�� 7\SH ´/$%021µ IRU QR GDWD UHFRUGLQJ�

2U W\SH ´/$%021 �5*36�'$7µ WR UHFRUG DOO

GDWD WR DQG IURP WKH +RVW SRUW�

2U W\SH ´/$%021 �5*36�'$7

�657&0�57&µ WR UHFRUG ERWK +RVW DQG

$X[LOLDU\ SRUW GDWD�

����� 6WDUWLQJ /$%021 )URP 7KH '26 3URPSW

,Q :LQGRZV ��[ RU :LQGRZV ��� 7R UXQ /$%021

IURP :LQGRZV ��[ XVLQJ WKH '26 SURPSW� GR WKH

IROORZLQJ �WKH ILOHQDPHV XVHG DUH H[DPSOHV RQO\� RWKHUV

PD\ EH XVHG��

�� 6HOHFW WKH 06 '26 SURPSW LFRQ�

�� 7\SH ´/$%021µ IRU QR GDWD UHFRUGLQJ�

2U W\SH ´/$%021 �5*36�'$7µ WR UHFRUG DOO

GDWD WR DQG IURP WKH +RVW SRUW�

2U W\SH ´/$%021 �5*36�'$7

�657&0�57&µ WR UHFRUG ERWK +RVW DQG

$X[LOLDU\ SRUW GDWD�

�� 7\SH ´(;,7µ WR UHWXUQ WR :LQGRZV DIWHU

TXLWWLQJ /$%021�

����� 6WDUWLQJ /$%021:LWKLQ :LQGRZV ��[� 7R

UXQ /$%021 IURP ZLWKLQ :LQGRZV ��[� GR WKH

IROORZLQJ �WKH ILOHQDPHV XVHG DUH H[DPSOHV RQO\� RWKHUV

PD\ EH XVHG��

�� 'RXEOH�FOLFN WKH /$%021 LFRQ WR VWDUW

/$%021� �7R UHFRUG GDWD� WKH SURJUDP LWHP

&RPPDQG /LQH ILHOG PXVW EH FKDQJHG WR

LQFOXGH WKH *36 DQG�RU 57&0 ILOHQDPHV� 7R

GR WKLV� VHOHFW WKH /$%021 LFRQ DQG FKRRVH

3URSHUWLHV IURP WKH )LOH PHQX XQGHU WKH

:LQGRZV 3URJUDP 0DQDJHU��

127(� 7R GLVSOD\ GDWD� ERWK WKH *36 PHVVDJH W\SH DQG VHULDO

FRPPXQLFDWLRQ SURWRFRO SDUDPHWHUV XVHG IRU /$%021 PXVW EH

VHW WR PDWFK WKRVH XVHG E\ WKH UHFHLYHU� ,I GDWD LV EHLQJ UHFHLYHG

EXW QRW GLVSOD\HG E\ WKH UHFHLYHU� D EXIIHU RYHUIORZ ZLOO UHVXOW DIWHU

D VKRUW WLPH DQG D PHVVDJH ZLOO EH GLVSOD\HG WR LQGLFDWH WKLV� ,I

WKH VHWWLQJV RI WKH UHFHLYHU DUH XQNQRZQ DQG FRPPXQLFDWLRQ

FDQQRW EH HVWDEOLVKHG� WKH UHFHLYHU VKRXOG EH UHVHW DIWHU HQDEOLQJ

520 GHIDXOWV XVLQJ WKH DSSURSULDWH FRQILJXUDWLRQ VZLWFK DV

GHVFULEHG LQ 6HFWLRQ � RI WKLV 'HVLJQHU·V *XLGH�

����� 6WDUWLQJ /$%021:LWKLQ :LQGRZV ��� 7R

UXQ /$%021 IURP ZLWKLQ :LQGRZV ��� GR WKH

IROORZLQJ �WKH ILOHQDPHV XVHG DUH H[DPSOHV RQO\� RWKHUV

PD\ EH XVHG��

)RU QR GDWD UHFRUGLQJ�

�� 6WDUW :LQGRZV� VHOHFW 6WDUW� VHOHFW 3URJUDPV� DQG

ILQDOO\ VHOHFW :LQGRZV ([SORUHU�

�� 6HOHFW WKH /$%021 IROGHU�

�� 'RXEOH FOLFN RQ WKH /$%021 DSSOLFDWLRQ ILOH�

�� 7R FUHDWH D 6KRUWFXW WR /$%021� VHOHFW WKH

/$%021 DSSOLFDWLRQ ILOH DQG GUDJ WR D ORFDWLRQ

ZLWKLQ WKH PDLQ VFUHHQ�

7R UHFRUG DOO GDWD WR DQG IURP WKH +RVW SRUW�

�� 6WDUW :LQGRZV� VHOHFW 6WDUW� WKHQ VHOHFW 5XQ�

7\SH ´/$%021 �5*36�'$7µ RQ WKH

FRPPDQG OLQH�

7R UHFRUG ERWK +RVW DQG $X[LOLDU\ SRUW GDWD�

�� 6WDUW :LQGRZV� VHOHFW 6WDUW� WKHQ VHOHFW 5XQ�

7\SH ´/$%021 �5*36�'$7 �657&0�57&µ

RQ WKH FRPPDQG OLQH�



=RGLDF *36 5HFHLYHU )DPLO\ 'HVLJQHUV· *XLGH � 8VLQJ /$%021

���� &RQH[DQW 6\VWHPV� ,QF� 3DJH ���

3.6 Stopping LABMON ____________________________________________________

$YRLG XVLQJ HLWKHU &WUO�%UHDN RU &WUO�& WR H[LW

/$%021� /$%021 UHSODFHV FHUWDLQ LQWHUUXSW

KDQGOHUV WKDW PD\ EH UHTXLUHG E\ RWKHU SURJUDPV

GXULQJ LWV LQLWLDOL]DWLRQ DQG UHVWRUHV WKHP XSRQ H[LWLQJ�

7KHUHIRUH� DQ\ DEQRUPDO WHUPLQDWLRQ PD\ DIIHFW WKH

H[HFXWLRQ RI DQRWKHU SURJUDP� ,I WKLV RFFXUV� WKH 3&

PD\ QHHG WR EH UHERRWHG�

7R WHUPLQDWH WKH H[HFXWLRQ RI /$%021 VRIWZDUH�

SUHVV WKH �4! NH\� 7KLV ZLOO VWRS /$%021 DQG

UHWXUQ WKH XVHU WR HLWKHU WKH '26 SURPSW RU WR

:LQGRZV�

3.7 LABMON Displays_____________________________________________________

7R VXSSRUW WKH PDQ\ QHZ IHDWXUHV DYDLODEOH LQ WKH

=RGLDF IDPLO\ RI *36 UHFHLYHUV� WKH VFUHHQ GLVSOD\ DQG

NH\ IXQFWLRQV KDYH EHHQ UHYLVHG IURP HDUOLHU YHUVLRQV

RI /$%021� 7KHUH LV VSDFH SURYLGHG IRU PDQ\ QHZ

GDWD LWHPV RQ WKH VFUHHQ� 6RPH RI WKHVH LWHPV DUH QRW

VKRZQ LI /$%021 Y��� LV XVHG ZLWK 1DY&RUH *36

UHFHLYHUV�

7KHUH DUH WZR W\SHV RI GLVSOD\V WKDW /$%021 XVHV WR

RXWSXW LQIRUPDWLRQ� WKH PDLQ GLVSOD\ DQG WKH %XLOW�,Q

7HVW �%,7� GLVSOD\�

����� 0DLQ 'LVSOD\� 'HSHQGLQJ RQ WKH PHVVDJH

SURWRFRO W\SH XVHG �ELQDU\ RU 10($�� WKH GDWD ODEHOV

VKRZQ RQ WKH PDLQ GLVSOD\ FKDQJH VOLJKWO\ WR PRUH

DFFXUDWHO\ UHIOHFW WKH GDWD DYDLODEOH IURP WKDW

FRQILJXUDWLRQ� 7KH DFWXDO ODEHO XVHG IRU WKH GDWD LV

GHVFULEHG� WRJHWKHU ZLWK WKH RXWSXW PHVVDJH

GHVFULSWLRQ� LQ 6HFWLRQ ����

7KH PDLQ GLVSOD\� VKRZQ LQ )LJXUH ���� DSSHDUV ZKHQ

/$%021 SURFHVVHV =RGLDF ELQDU\ GDWD� 7KHUH DUH WZR

SRUWLRQV WR WKLV GLVSOD\� GDWD DQG PHQX RSWLRQV�

$GGLWLRQDO GDWD LV GLVSOD\HG EHKLQG WKH PHQX WKDW PD\

EH YLHZHG E\ SUHVVLQJ �1!� WKH 1R 0HQX NH\� 7KH

GDWD SRUWLRQ LV FRPSULVHG RI VDWHOOLWH GDWD DQG VWDWXV

LQIRUPDWLRQ IURP ELQDU\ RU 10($ PHVVDJHV�

,Q DGGLWLRQ WR GDWD IURP WKH UHFHLYHU� DGGLWLRQDO XVHIXO

LQIRUPDWLRQ VXFK DV WKH QXPEHU RI GDWD E\WHV UHFRUGHG�

WKH QXPEHU RI PHVVDJHV VHQW RU UHFHLYHG� WKH QXPEHU

RI FKHFNVXP HUURUV� DQG WKH QXPEHU RI PHVVDJH ´QR

DFNQRZOHGJHPHQWVµ LV DOVR GLVSOD\HG�

Figure 3-2. LABMON Main Display For Zodiac GPS Receivers



� 8VLQJ /$%021 =RGLDF *36 5HFHLYHU )DPLO\ 'HVLJQHUV· *XLGH

3DJH ��� &RQH[DQW 6\VWHPV� ,QF� ����

����� 7KH %,7 'LVSOD\� 7KH /$%021 %,7 GLVSOD\

VFUHHQ LV GLIIHUHQW GHSHQGLQJ RQ ZKHWKHU D =RGLDF *36

UHFHLYHU RU D 1DY&RUH *36 UHFHLYHU LV XVHG�

������� %,7 'LVSOD\ )RU =RGLDF 5HFHLYHUV� )RU

=RGLDF UHFHLYHUV� D W\SLFDO /$%021 %,7 GLVSOD\ LV

VKRZQ LQ )LJXUH ���� 7KLV GLVSOD\ FRQWDLQV LQIRUPDWLRQ

IURP 0HVVDJH ���� �%XLOW�,Q 7HVW 5HVXOWV�� 5HIHU WR

6HFWLRQ � RI WKLV 'HVLJQHU·V *XLGH IRU GHWDLOHG

LQIRUPDWLRQ RQ WKH =RGLDF %,7 PHVVDJH�

������� %,7 'LVSOD\ )RU 1DY&RUH 5HFHLYHUV� 7KH

%,7 GLVSOD\ VFUHHQ IRU &RQH[DQW 1DY&RUH UHFHLYHUV LV

GLIIHUHQW IURP WKH =RGLDF UHFHLYHUV� 7KH %,7 GLVSOD\

IRU &RQH[DQW 1DY&RUH UHFHLYHUV LV VKRZQ LQ )LJXUH ��

�� 2Q WKLV GLVSOD\� LQIRUPDWLRQ IURP 0HVVDJH ����

%XLOW�,Q 7HVW 5HVXOWV� LV VKRZQ�

)RU GHWDLOHG LQIRUPDWLRQ RQ WKH 1DY&RUH VHULHV %,7

PHVVDJH� UHIHU WR WKH 'HVLJQHU·V *XLGH WKDW

FRUUHVSRQGV WR WKH VSHFLILF 1DY&RUH VHULHV *36

UHFHLYHU �1DY&RUH� 0LFUR7UDFNHU /3� 1DY&DUG /3�

HWF���

3.8 Receiver Output Messages _____________________________________________

/$%021 GHFRGHV DQG GLVSOD\V PRVW RI WKH DYDLODEOH

PHVVDJHV� (LWKHU &RQH[DQW ELQDU\ RU 10($ PHVVDJHV

FDQ EH LQ XVH DW D WLPH� 'DWD IURP WKHVH PHVVDJHV LV

VKRZQ LQ YDULRXV ILHOGV RQ WKH VFUHHQ� 6RPH RI WKH GDWD

IURP ELQDU\ PHVVDJHV LV FRQYHUWHG LQWR PRUH

FRPPRQO\ XVHG XQLWV RI PHDVXUHPHQW �VXFK DV GHJUHHV

DQG PLQXWHV LQVWHDG RI UDGLDQV��

127(� 6RPH RI WKH GDWD FRQWDLQHG LQ PHVVDJHV LV QRW VKRZQ RQ

WKH VFUHHQ GXH WR VSDFH OLPLWDWLRQV� 'DWD ZKLFK LV RPLWWHG LV QRW

QHHGHG WR HYDOXDWH UHFHLYHU SHUIRUPDQFH�

(DFK RI WKH GDWD ILHOGV RQ WKH /$%021 PDLQ GLVSOD\

VFUHHQ LV OLVWHG DOSKDEHWLFDOO\ LQ 7DEOH ��� DORQJ ZLWK D

EULHI GHVFULSWLRQ RI WKH GDWD LWHP DQG WKH VRXUFH RI WKH

GDWD �L�H�� WKH ELQDU\ RU 10($ PHVVDJHV FRQWDLQLQJ

WKDW GDWD LWHP��

5HIHU WR 6HFWLRQ � RI WKLV 'HVLJQHU·V *XLGH IRU GHWDLOHG

LQIRUPDWLRQ RQ HDFK PHVVDJH XVHG E\ WKH =RGLDF

UHFHLYHU�

)RU GHWDLOHG LQIRUPDWLRQ RQ HDFK PHVVDJH XVHG E\ WKH

1DY&RUH VHULHV RI *36 UHFHLYHUV� UHIHU WR WKH

'HVLJQHU·V *XLGH WKDW FRUUHVSRQGV WR WKH VSHFLILF

UHFHLYHU �1DY&RUH� 0LFUR7UDFNHU /3� 1DY&DUG /3�

HWF���

Figure 3-3. LABMON BIT Display For Zodiac GPS Receivers



=RGLDF *36 5HFHLYHU )DPLO\ 'HVLJQHUV· *XLGH � 8VLQJ /$%021

���� &RQH[DQW 6\VWHPV� ,QF� 3DJH ���

3.9 Receiver Input Messages _______________________________________________

/$%021 PDNHV H[WHQVLYH XVH RI WKH NH\ERDUG

IXQFWLRQ NH\V WR FRQWURO SURJUDP DQG UHFHLYHU

RSHUDWLRQ� 0RVW RI WKH NH\V UHVXOW LQ D PHVVDJH EHLQJ

VHQW WR WKH UHFHLYHU� 7KH PHVVDJH VHQW GHSHQGV RQ WKH

PHVVDJH SURWRFRO LQ XVH�

:KHQ D NH\ LV SUHVVHG� WKHUH LV RIWHQ D SURPSW RU VHULHV

RI SURPSWV ZKLFK DUH XVHG WR REWDLQ WKH UHTXLUHG GDWD�

7KHVH SURPSWV PD\ GLIIHU LQ FRQWHQW RU QXPEHU EDVHG

RQ WKH PHVVDJH SURWRFRO LQ XVH� 2QO\ WKRVH WKDW DUH

DSSOLFDEOH WR WKH FXUUHQW PHVVDJH SURWRFRO DUH VKRZQ�

,Q PRVW FDVHV� GHIDXOW YDOXHV� XQLWV� RU DOORZDEOH UDQJHV

DUH VXSSOLHG�

(DFK RI WKH IXQFWLRQ NH\V� VLQJO\ RU LQ FRPELQDWLRQ

ZLWK WKH �6KLIW!� �&WUO!� RU �$OW! NH\V� WKDW DUH XVHG

WR FRQWURO SURJUDP RSHUDWLRQ DUH OLVWHG LQ 7DEOH ���

DORQJ ZLWK WKHLU UHVSHFWLYH IXQFWLRQDOLW\ DQG� ZKHUH

DSSOLFDEOH� WKH ELQDU\ DQG�RU 10($ PHVVDJH WKDW LV

VHQW�

3.10 LABMON’s Menu Keys _________________________________________________

0DQ\ RI WKH NH\ IXQFWLRQV IURP HDUOLHU YHUVLRQV RI

/$%021 KDYH EHHQ UHQDPHG RU JURXSHG WRJHWKHU

ZLWK UHODWHG IXQFWLRQV XQGHU D VLQJOH PHQX RU NH\� )RU

H[DPSOH� WKH &ROG 6WDUW (QDEOH IXQFWLRQ LV QRZ XQGHU

WKH &ROG 6WDUW NH\ RI WKH 6ROXWLRQ &RQWURO PHQX�

7KH /$%021 VRIWZDUH XVHV VHYHUDO NH\ERDUG NH\V

DQG WKH NH\ERDUG·V IXQFWLRQ NH\V� DORQH RU WRJHWKHU

ZLWK WKH �6KLIW!� �&WUO!� DQG �$OW! NH\V� 7KH

IXQFWLRQV SURYLGHG E\ WKHVH NH\V DOORZ WKH XVHU WR

FRQWURO� DQG FRPPXQLFDWH ZLWK� WKH *36 UHFHLYHU� (DFK

NH\ DQG NH\ FRPELQDWLRQ LV OLVWHG LQ 7DEOH ��� WRJHWKHU

ZLWK LWV UHVSHFWLYH IXQFWLRQ�

:KLOH DOO RI WKH NH\ IXQFWLRQV VKRZQ LQ 7DEOH ��� DUH

VXSSRUWHG LQ WKH &RQH[DQW ELQDU\ PRGH� DOO RI WKHP DUH

QRW VXSSRUWHG LQ WKH 10($ GDWD PRGH� $Q HUURU

PHVVDJH LV GLVSOD\HG LI D NH\ LV SUHVVHG WKDW LV QRW

VXSSRUWHG E\ WKH FXUUHQW GDWD PRGH�

Figure 3-4. LABMON BIT Display For NavCore GPS Receivers
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Source

Item Label Description Units Zodiac NAVCORE

Binary NMEA Binary NMEA

AGE Age of last correction sec 1005 GGA n/a GGA

ALT Height above ellipsoid (Note 1) m 1000 ALT, GGA 103 ALT, GGA

ATO Acquisition timeout sec n/a n/a 107 n/a

AZI Visible satellite azimuth deg 1003 GSV 102 GSV

CBE Clock bias error m 1000 n/a n/a n/a

CBSIG Clock bias error standard deviation m 1000 n/a n/a n/a

CDE Clock drift error m/sec 1000 n/a n/a n/a

CDSIG Clock drift error standard deviation m/sec 1000 n/a n/a n/a

CH Channel n/a 1002 ZCH 103, 106, 111 n/a

CLM Climb rate m/sec 1000 n/a n/a n/a

CN Carrier to noise ratio dBHz 1002 ZCH, GSV 103 GSV

CODE Tracking state code n/a n/a n/a 111 n/a

COG Course over ground deg 1000 RMC n/a RMC, VTG

COLDTO Cold start timeout sec 1012 n/a n/a n/a

COM Auxiliary port settings n/a n/a n/a 117 n/a

DATE Date n/a 1000 n/a 103 ZDA

DATUM Datum in use n/a 1012 n/a n/a n/a

DAY UTC day n/a 1000 n/a 103 ZDA

DGPSTO DGPS correction timeout sec 1012 n/a n/a n/a

ECULRTI DGPS status bits n/a 1005 n/a n/a n/a

ECULRTSI DGPS status bits n/a n/a n/a 106 DGP

EHPE Expected horizontal position error m 1000 n/a 106 n/a

EHVE Expected horizontal velocity error m/sec 1000 n/a n/a n/a

EL Visible satellite elevation deg 1003 GSV 102 GSV

ENAB Receiver enable option bits n/a 1012 n/a 103, 106, 107,
111

DGP

Table 3-1. Output Data Shown On The Main Display Screen (1 of 4)
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Source

Item label Description Units Zodiac NAVCORE

Binary NMEA Binary NMEA

ERPFLBC Data validity/track state bits n/a n/a n/a 111 n/a

ETE Expected time error m 1000 n/a n/a n/a

EVPE Expected vertical position error m 1000 n/a 106 n/a

FIX Fix (2-D, 3-D, or altitude fix not
available)

n/a n/a GSA n/a GSA

FOM Figure of merit n/a n/a n/a 103 n/a

GDOP Geometric Dilution of Precision n/a 1003 n/a 103 n/a

GPSSEC GPS seconds into week sec 1000 n/a 102, 103, 104 n/a

GSEP Geoidal separation m 1000 ALT, GGA n/a ALT, GGA

GPSNSEC GPS nanoseconds from epoch nsec 1000 n/a n/a n/a

HDOP Horizontal Dilution of Precision n/a 1003 GGA, GSA 103 GGA, GSA

HLTH DGPS station health n/a 1005 n/a 106 DGP

INVAL Solution invalidity bits n/a 1000 n/a n/a n/a

LAT Latitude (Note 1) deg 1000 GGA, RMC 103 GGA, GLL,
RMC

LON Longitude (Note 1) deg 1000 GGA, RMC 103 GGA, GLL,
RMC

LPTO Low power acquisition timeout sec n/a n/a 107 n/a

M Measurement sequence number n/a 1000, 1002 n/a n/a n/a

MAG Magnetic variation deg 1000 RMC n/a RMC

MASK Antenna elevation mask angle deg 1012 n/a n/a n/a

MEHPE Minimum expected horizontal position
error

m 1012 n/a n/a n/a

MESSAGE Message sent or acknowledged n/a n/a n/a n/a n/a

MEVPE Minimum expected vertical position
error

m 1012 n/a n/a n/a

NVIS Number of visible satellites n/a 1003 GSV 102 GSV

PDOP Position Dilution of Precision n/a n/a n/a n/a n/a

PLAT Platform type n/a 1012 n/a n/a n/a

PMGMT Power management status n/a n/a n/a 107 n/a

POLAR Polar navigation flag n/a 1000 n/a n/a n/a

Table 3-1. Output Data Shown On The Main Display Screen (2 of 4)
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Table 3-1. Output Data Shown On The Main Display Screen (3 of 4)

Source

Item label Description Units Zodiac NAVCORE

Binary NMEA Binary NMEA

PORT1 Host port settings n/a 1130 n/a n/a n/a

PORT2 Auxiliary port settings n/a 1130 n/a n/a n/a

POSX ECEF position X m 1009 n/a 103 n/a

POSY ECEF position Y m 1009 n/a 103 n/a

POSZ ECEF position Z m 1009 n/a 103 n/a

QUAL GPS quality indicator n/a n/a GGA n/a GGA

RAMER RAM status n/a 1050 n/a n/a n/a

RATE Solution update rate sec n/a n/a 107 n/a

SATS Satellite used in solution n/a 1000 GSV 103 GSV

SEQ Sequence number n/a all n/a n/a n/a

SETTIME Receiver set time ticks all n/a 102, 103, 104,
107, 111

n/a

SOG Speed over ground knots n/a RMC n/a RMC, VTG

SPD Speed (Note 2) m/sec 1000 n/a n/a n/a

STAT Navigation status n/a 1000 GSA, GGA,
RMC

103 GSA, GGA,
RMC

STATUS DGPS status n/a 1005 n/a 103, 106 n/a

STNID DGPS station ID n/a 1005 GGA 106 GGA, DGP

SV Satellite vehicle PRN n/a 1002, 1003,
1005

GSA, GSV,
ZCH

102, 103, 111 GSA, GSV

TDOP Time Dilution of Precision n/a 1003 n/a 103 n/a

TRK Channel tracking status n/a n/a n/a 103 n/a

TYPE Solution type bits n/a 1000 GGA, GSA n/a GGA, GSA

UTC UTC seconds (Note 3) sec 1000, 1108 GGA, RMC n/a GGA, GLL,
RMC, ZDA

UVEC Channel tracking status bits n/a 1002 ZCH n/a n/a

VALID Solution validity bits n/a 1012 n/a n/a n/a

VDOP Vertical Dilution of Precision n/a 1003 GSA 103 GSA
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Source

Item Label Description Units Zodiac NAVCORE

Binary NMEA Binary NMEA

VELE Velocity - east m/sec n/a n/a 103 n/a

VELN Velocity - north m/sec n/a n/a 103 n/a

VELU Velocity - up m/sec n/a n/a 103 n/a

VELX ECEF velocity X m/sec 1009 n/a n/a n/a

VELY ECEF velocity Y m/sec 1009 n/a n/a n/a

VELZ ECEF velocity Z m/sec 1009 n/a n/a n/a

WEEK GPS week number weeks 1000, 1002 n/a 102, 103, 104,
111

n/a

XSV Excluded candidate SV n/a 1012 n/a n/a n/a

ZCOUNT DGPS modified zcount counts n/a n/a 106 DGP

Note 1: When operating LABMON using delta positions, the LAT, LON, and ALT fields display the difference between the current and reference
positions in meters.

Note 2: Speed units depends on the configuration data contained in the LABMON.CFG file (refer to paragraph 3.3.1.4 for additional information).

Note 3: UTC seconds uses data from binary message 1108 if available. Otherwise, data from binary message 1000 is used.

Table 3-1. Output Data Shown On The Main Display Screen (4 of 4)
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Table 3-2. Input Data Provided By Keyboard Keys (1 of 2)

Source

Item Label Description Zodiac NAVCORE

Binary NMEA Binary NMEA

Menu: GPS INPUT OPTIONS

F1 Time initialization 1200 INIT 201 INIT

F2 Position and velocity initialization 1200 INIT 201 INIT

F3 Altitude input 1219 INIT 201 INIT

F4 Datum definition 1210 n/a n/a n/a

F5 Time Mark initialization (not
implemented)

n/a n/a n/a n/a

F6 Factory test (for factory use only) 1304 n/a n/a n/a

F7 DR initialization (for DR-enabled
receiver)

1270 n/a n/a n/a

F8 Built-In Test 1300 IBIT 101 n/a

F9 Gyro factory test (for factory use only) 1305 n/a n/a n/a

F10 Send ASCII text to receiver n/a n/a n/a n/a

F11 Reset receiver 1303 INIT 201 INIT

F12 Reset counters n/a n/a n/a n/a

Menu: GPS I/O OPTIONS

<Shift>F1 GPS I/O port settings 1330 n/a 217 ICOM

<Shift>F2 GPS message protocol type 1331 IPRO n/a n/a

<Shift>F3 Message log control (Note 1) log ILOG n/a LOG

<Shift>F4 Message query (Note 1) query Q n/a Q

<Shift>F5 NMEA generic message (Note 2) n/a n/a n/a n/a

<Shift>F6 NMEA typical message request
(Note 3)

n/a ILOG n/a LOG

<Shift>F7 Reserved n/a n/a n/a n/a

<Shift>F8 Store almanac UTC data 1040/1042 n/a 206 n/a

<Shift>F9 Request pseudoranges (Note 1) n/a n/a 213 n/a

<Shift>F10 Request ephemeris data 1041 n/a n/a n/a

<Shift>F11 Load ephemeris data 1241 n/a n/a n/a

<Shift>F12 Load almanac UTC data 1240/1242 n/a 205 n/a
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Table 3-2. Input Data Provided By Keyboard Keys (2 of 2)

Source

Item Label Description Zodiac NAVCORE

Binary NMEA Binary NMEA

Menu: SOLUTION CONTROL

<Ctrl>F1 Navigation validity criteria 1217 n/a 201 INIT

<Ctrl>F2 Platform type 1220 n/a n/a n/a

<Ctrl>F3 Navigation configuration 1221 n/a 201 n/a

<Ctrl>F4 Reserved n/a n/a n/a n/a

<Ctrl>F5 Cold start 1216 n/a 201 n/a

<Ctrl>F6 Datum select 1211 n/a n/a n/a

<Ctrl>F7 Antenna type 1218 n/a n/a n/a

<Ctrl>F8 Antenna elevation mask 1212 n/a 208 n/a

<Ctrl>F9 SV selection 1213 n/a 208 n/a

<Ctrl>F10 DGPS control 1214 n/a 209 IDGP

<Ctrl>F11 Power management 1317 n/a 211 n/a

Menu: LABMON CONFIGURATION OPTIONS

<Alt>F1 LABMON I/O port settings n/a n/a n/a n/a

<Alt>F2 LABMON message protocol type n/a n/a n/a n/a

<Alt>F3 Reference position n/a n/a n/a n/a

<Alt>F4 Main display background color n/a n/a n/a n/a

<Alt>F5 Main display text color n/a n/a n/a n/a

<Alt>F6 Main display data color n/a n/a n/a n/a

<Alt>F7 Menu background color n/a n/a n/a n/a

<Alt>F8 Menu key color n/a n/a n/a n/a

<Alt>F9 Menu description color n/a n/a n/a n/a

Note 1: The Zodiac binary “log” and “query” messages inherit the numeric identifier of the message being requested.

Note 2: The <Shift>F5 keys are used to transmit a NMEA message entered by the user.

Note 3: The <Shift>F6 keys are used to send a series of log messages requesting a pre-defined set of output messages that can be used
for receiver evaluation.
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Table 3-3. LABMON Keyboard Key Functions (1 of 4)

Keyboard Key Function Action

KEYBOARD KEYS

M Menu change Press the “M” key to cycle through the Function, <Shift>+Function,
<Ctrl>+Function, and <Alt>+Function key menus.

N No menu Press the “N” key to toggle the display of the menu option portion of the main
display screen on or off. This allows data to be viewed that is normally hidden
behind the menu options.

R Replay Press the “R” key to replay a log file.

P Pause Press the “P” key to pause the receiver output data displayed on the screen. Press
the “P” key again to resume data updates. The screen may also be paused by
pressing the spacebar.

F Filter Press the “F” key to set the parameters used to “filter,” or screen, data (refer to
Section 3.3).

D Delta (Note 1) Press the “D” key to toggle LABMON between the current location (in degrees)
and the delta position (in meters).

X Extract data Press the “X” key after starting to replay a log file (using the “R” key) to extract
data from the file to a selected tab delimited file for plotting purposes.

+,- Speed of replay Press the “+” or “-” keys to increase or decrease the rate at which messages are
processed during the replay of log files.

< > Single step in replay Press the “<” or “>” keys to step a single message backward or forward during
replay of log files.

Q Quit Press the Q key to exit LABMON.

C Clear screen Press the “C” key to clear the LABMON screen outputs until they are refreshed at
their normal time.

<Esc> Exit prompt without changes Press the <Esc> key to exit a prompt without sending the command.

FUNCTION KEYS

F1 Time initialization Press the F1 key to send the estimated user time and date. The time must be
entered in 24-hour format and referenced to UTC or Greenwich Mean Time (GMT)
rather than local time. The time input should be accurate to within an hour to
acquire the first satellite when Cold Start is disabled. If Cold Start is enabled, the
time and position do not need to be initialized.

F2 Position and velocity initialization Press the F2 key to send latitude, longitude, speed, heading, and height to be
used as the estimated user state. The latitude and longitude data must be
referenced to the datum selected and entered in decimal degrees rather than
degrees:minutes:seconds. South latitude and west longitude must be entered as
negative numbers. The height is the altitude in meters above the datum ellipsoid.
The WGS-84 datum is assumed if no datum is selected.

F3 Altitude input Press the F3 key to send a value to be used as the estimated user altitude. Unless
the force option is used, this value is only used while in 2-D navigation or
acquisition modes.

F4 Datum definition Press the F4 key to send datum definition parameters to be used.

F5 Time Mark initialization Not implemented.
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Table 3-3. LABMON Keyboard Key Functions (2 of 4)

Keyboard Key Function Action

FUNCTION KEYS (continued)

F6 Factory test For factory use only.

F7 DR initialization Press the F7 key to initialize DR parameters.

F8 Built-In Test Press the F8 key to send a Built-In Test (BIT) command. Navigation and tracking
of satellites is interrupted during this test. When the BIT ends, the receiver is reset.

F9 Gyro factory test Press F9 to perform a gyro test (for factory use only).

F10 Send ASCII characters to receiver Sends a string of characters to the receiver.

F11 Reset receiver Press the F11 key to send a reset command. This will reset certain receiver
parameters. The message counters are reset at this time also.

F12 Reset counters Press the F12 key to reset the message and error counters.

SHIFT + FUNCTION KEYS

Shift + F1 GPS I/O port settings Press the <Shift>F1 keys to send the receiver serial port settings for the baud rate,
parity, number of data bits, and number of stop bits to be used by the receiver.

Shift + F2 GPS message protocol type Press the <Shift>F2 keys to select the message protocol type used by the
receiver.

Shift + F3 Message log control Press the <Shift>F3 keys to send a log control message to request messages on
a periodic basis or upon update. When using Zodiac binary protocol, the message
timing may need to be modified to obtain message output.

NOTE: The special values of “???” when using NMEA protocol, or “65535” when
using Zodiac binary protocol, disables all messages. After this, no messages are
output by the receiver unless a query message is sent, the receiver is reset, or
messages are turned back on using the log control message. In binary mode,
press the <Shift>F3 keys followed by “65535.” Respond to the modify timing
prompt with a “Y” (for yes).

Shift + F4 Message query Press the <Shift>F4 keys to send a query message to request a one-time output
of a message from the Zodiac receiver.

Shift + F5 NMEA generic message Press the <Shift>F5 keys to enter the ASCII text for a non-supported generic
NMEA message to send to the receiver. The entire message should be entered
following the $ prompt; use null fields as required. The checksum will be computed
and appended by LABMON before the message is transmitted.

Shift + F6 NMEA typical message request Press the <Shift>F6 keys to send a series of NMEA log messages to enable the
receiver to output a set of messages containing the typical data needed for
performance evaluation.

Shift + F7 Reserved None

Shift + F8 Store almanac UTC data Press the <Shift>F8 keys to request raw almanac UTC data. LABMON receives
the data and stores it in the files ALMANAC.GPS and UTC.GPS.

Shift + F9 Reserved None

Shift + F10 Request ephemeris data Press the <Shift>F10 keys to request output of all available ephemeris data or
new ephemeris data when available.
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Table 3-3. LABMON Keyboard Key Functions (3 of 4)

Keyboard Key Function Action

SHIFT + FUNCTION KEYS (continued)

Shift + F11 Load ephemeris Press the <Shift>F11 keys to upload raw ephemeris data from a selected
ephemeris binary file to the receiver.

Shift + F12 Load almanac and UTC data Press the <Shift>F12 keys to upload raw almanac and UTC data to the receiver
from selected binary almanac and UTC data files.

CONTROL + FUNCTION KEYS

Ctrl + F1 Navigation validity criteria Press the <Ctrl>F1 keys to send navigation solution validity parameters (2-D
navigation allowed, DGPS required, number of satellites used, and expected
position errors).

Ctrl + F2 Platform type Press the <Ctrl>F2 keys to select the type of application platform to be used.

Ctrl + F3 Navigation confirmation Press the <Ctrl>F3 keys to send navigation configuration parameters (held
altitude, ground track smoothing, position pinning, measurement filtering)

Ctrl + F4 Reserved None

Ctrl + F5 Cold start Press the <Ctrl>F5 keys to send a Cold Start command. When Cold Start is
enabled, the receiver will only enter Cold Start after failing to acquire satellites that
should be visible based on the current receiver position and time. The receiver
automatically searches the entire sky for satellites in Cold Start.

Ctrl + F6 Datum select Press the <Ctrl>F6 keys to send a datum number to the Zodiac receiver or to set
the datum used by LABMON to transform NavCore receiver outputs. Out of range
numbers default to zero which corresponds to WGS-84. Refer to Appendix E for
datum names and numbers.

Ctrl + F7 Antenna type Press the <Ctrl>F7 keys to select between a passive and active antenna.

Ctrl + F8 Antenna elevation mask Press the <Ctrl>F8 keys to send the elevation mask angle to be used. Angles
below the horizon must be entered as negative numbers. The default value for the
Zodiac receiver is +10 degrees.

Ctrl + F9 SV selection Press the <Ctrl>F9 keys to send satellite selection commands to enable or disable
the use of selected satellites by the receiver. Enter a satellite’s SV number to
toggle between enabled and disabled. Enter zero to enable all satellites. Disabled
satellites are displayed after XSV beneath the satellite visiblity list on the main
display.

Ctrl + F10 DGPS control Press the <Ctrl>F10 keys to send a Differential GPS Control command.

Ctrl + F11 Power management Press the <Ctrl>F11 keys to send power management parameters to be used for
power conservation. Valid NavCore update rates must be from one to five
seconds
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3.11 Receiver Evaluation Using LABMON __________________________________

7KHUH DUH D QXPEHU RI SRZHUIXO IHDWXUHV LQ /$%021

WKDW DUH XVHIXO WR HYDOXDWH UHFHLYHU SHUIRUPDQFH� 7KH

IHDWXUHV DUH GHVFULEHG EHORZ DORQJ ZLWK RWKHU XVHIXO

LQIRUPDWLRQ UHODWHG WR UHFHLYHU FRQILJXUDWLRQ DQG

RSHUDWLRQ�

������ 0HVVDJH 6HW� 7KH =RGLDF )DPLO\ DQG 1DY&RUH

6HULHV UHFHLYHUV KDYH D YHU\ H[WHQVLYH PHVVDJH VHW WKDW

FDQ SURYLGH D JUHDW GHDO RI LQIRUPDWLRQ IURP WKH

UHFHLYHU� :KHQ RSHUDWLQJ WKH UHFHLYHU IRU HYDOXDWLRQ

SXUSRVHV� LW LV OLNHO\ WKDW WKH XVHU ZLOO UHTXLUH D GLIIHUHQW

PHVVDJH VHW WKDQ WKH GHIDXOW VHW� 7KH GHIDXOW VHW LV

FKRVHQ WR SURYLGH W\SLFDOO\ QHHGHG GDWD IRU XVH LQ WKH

2(0 SURGXFW� ZLWKRXW H[WUD GDWD QHHGHG IRU GHWDLOHG

HYDOXDWLRQ RU DQDO\VLV�

5HTXHVWLQJ WRR PXFK GDWD IURP WKH UHFHLYHU RQ D

SHULRGLF EDVLV PD\ UHVXOW LQ SURFHVVLQJ SUREOHPV E\ DQ

2(0 SURFHVVRU RU WKH UHFHLYHU� ,I WRR PDQ\ RXWSXW

PHVVDJHV DUH FUHDWHG� D GDWD FKHFNVXP HUURU PD\ RFFXU

RQ D UHFHLYHU RXWSXW PHVVDJH GXULQJ UHFHLSW RI D QHZ

LQSXW PHVVDJH� 7KLV LV DQ LQGLFDWLRQ WKDW D ODUJH QXPEHU

RI SHULRGLF PHVVDJHV DUH EHLQJ RXWSXW�

������ %DXG 5DWHV� 7KH XVHU PXVW HQVXUH WKDW WKH EDXG

UDWHV FKRVHQ ZLOO VXSSRUW WKH QXPEHU DQG VL]H RI WKH

PHVVDJHV UHTXHVWHG� ,W LV SRVVLEOH WR UHTXHVW HQRXJK

PHVVDJHV WR SUHYHQW WKH UHFHLYHU IURP NHHSLQJ XS DW

UDWHV ORZHU WKDQ ����� IRU H[DPSOH� ,Q WKLV FDVH� VRPH

RI WKH PHVVDJHV FDQQRW EH RXWSXW XQWLO WKH QXPEHU LV

GHFUHDVHG RU WKH EDXG UDWH LV LQFUHDVHG�

Table 3-3. LABMON Keyboard Key Functions (4 of 4)

Keyboard Key Function Action

ALT + FUNCTION KEYS

Alt + F1 LABMON I/O port settings Press the <Alt>F1 keys to change the parameters associated with the PC serial
ports. These include the PC COM port number, the PC IRQ interrupt number,
baud rate, parity, number of data bits, and number of stop bits (refer to Section 3.3
for additional information about these settings). After these values have all been
entered, LABMON displays the selected COM port, the PC interrupt number, and
the port address at the bottom of the screen.

Alt + F2 LABMON message protocol type Press the <Alt>F2 keys to set the LABMON message processing protocol to
Zodiac binary, Zodiac NMEA, NavCore binary, or NavCore NMEA.

Alt + F3 Reference position Press the <Alt>F3 keys to set the reference position as a default for the position
initialization function (using the F2 key) and as a reference for computing delta
position.

Alt + F4 Main display background color Press the <Alt>F4 keys to change the background color of the data portion of the
main display screen.

Alt + F5 Main display text color Press the <Alt>F5 keys to change the color of the field titles in the data portion of
the main display screen.

Alt + F6 Main display data color Press the <Alt>F6 keys to change the color of the data shown in the data portion
of the main display screen.

Alt + F7 Menu background color Press the <Alt>F7 keys to change the background color of the menu options
portion of the main display screen.

Alt + F8 Menu key color Press the <Alt>F8 keys to change the color of the function key designations in the
menu options portion of the main display screen.

Alt + F9 Menu description color Press the <Alt>F9 keys to change the color of the function key descriptions in the
menu options portion of the main display screen.

Note 1: LABMON’s delta position is useful to monitor changes in position relative to the reference position. The “D” key is used to toggle between the
current location, in degrees, and the distance, in meters, from the reference position (set using the <Alt>F3 keys).
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������� 0HVVDJH /RJJLQJ� 7KH XVHU VKRXOG WXUQ RII

XQQHHGHG PHVVDJHV WKDW RFFXU DW D KLJK SHULRGLF UDWH LI

RWKHUV DUH WR EH WXUQHG RQ� 7KH GHIDXOW =RGLDF PHVVDJH

RXWSXW WLPLQJ SURPSW LQ /$%021 LV 7LPH� EXW WKH

8SGDWH RSWLRQ IRU GDWD RXWSXW VKRXOG EH XVHG ZKHUH

DSSURSULDWH� 7KH 1DY&RUH 6HULHV VXSSRUWV PHVVDJH

RXWSXW EDVHG RQ WLPH RQO\�

7R REWDLQ D RQH WLPH RXWSXW RI D PHVVDJH� XVH D TXHU\

PHVVDJH� 7KLV DYRLGV ORDGLQJ GRZQ WKH UHFHLYHU ZLWK

SHULRGLF RXWSXW RI IL[HG GDWD� 7R REWDLQ PHVVDJH

RXWSXW RQO\ ZKHQ WKH GDWD KDV FKDQJHG RU QHZ GDWD LV

DYDLODEOH� XVH D ORJ PHVVDJH ZLWK WKH 8SGDWH RXWSXW

RSWLRQ� 7KLV ZLOO UHVXOW LQ D PHVVDJH RXWSXW XSRQ

FKDQJH RI WKH GDWD RQO\� 7R REWDLQ SHULRGLF RXWSXW XVH

D ORJ PHVVDJH ZLWK WKH 7LPH RXWSXW RSWLRQ� 7R WXUQ RII

DOO PHVVDJHV LQ 10($ PRGH� XVH D ORJ PHVVDJH ZLWK


"""
 DV WKH PHVVDJH LGHQWLILHU� 7R WXUQ RII DOO PHVVDJHV

LQ =RGLDF ELQDU\ PRGH� XVH D ORJ PHVVDJH ZLWK 
�����
�

ZKLFK FRUUHVSRQGV WR )))) +H[� DV WKH PHVVDJH

LGHQWLILHU� WKHQ� UHVSRQG WR WKH PRGLI\ WLPLQJ SURPSW

E\ HQWHULQJ ´<µ �IRU \HV��

)RU =RGLDF UHFHLYHU HYDOXDWLRQ� WKH IROORZLQJ FKDQJHV

WR WKH GHIDXOW PHVVDJH FRQILJXUDWLRQ DUH UHFRPPHQGHG�

• 7XUQ RQ PHVVDJH ���� IRU RXWSXW RQ XSGDWH�

• 0HVVDJH ���� VKRXOG DOVR EH WXUQHG RQ IRU RXWSXW

DW D UDWH RI RQFH SHU VHFRQG IRU '*36 HYDOXDWLRQ�

)RU 1DY&RUH UHFHLYHU HYDOXDWLRQ� WKH ��� PHVVDJH

VKRXOG EH WXUQHG RQ IRU RXWSXW DW D UDWH RI RQFH

SHU VHFRQG IRU '*36 HYDOXDWLRQ�

8VH WKH PHVVDJH FRXQWHUV WR PRQLWRU WKH QXPEHU DQG

UDWH DW ZKLFK PHVVDJHV DUH RXWSXW IURP WKH UHFHLYHU

DQG WR NHHS WUDFN RI ZKLFK LQSXW PHVVDJHV KDYH EHHQ

VHQW� ,W LV RIWHQ XVHIXO WR UHVHW WKHVH DIWHU FKDQJLQJ WKH

RXWSXW PHVVDJHV WR YHULI\ WKH GHVLUHG FRQILJXUDWLRQ KDV

EHHQ DFKLHYHG� ,I WKH OLVW RI PHVVDJHV VHQW RU UHFHLYHG

JURZV ORQJ HQRXJK WR EHJLQ EORFNLQJ RWKHU GDWD� WKH

PHVVDJH FRXQWHUV VKRXOG DOVR EH UHVHW�

������ 6FUHHQ &OHDULQJ� &OHDULQJ WKH VFUHHQ DIWHU WKH

RXWSXW PHVVDJH FRQILJXUDWLRQ KDV FKDQJHG LV

UHFRPPHQGHG WR FOHDU GDWD ZKLFK ZLOO EHFRPH VWDOH LI LW

LV QR ORQJHU EHLQJ XSGDWHG� 7KLV DOVR PDNHV LW HDV\ WR

VHH LI GDWD WKDW LV QR ORQJHU UHTXHVWHG KDV EHHQ WXUQHG

RII�

������ 'DWD /RJJLQJ� 7R UHYLHZ GDWD FDUHIXOO\� WKH

GDWD VKRXOG EH ORJJHG DQG WKHQ UHSOD\HG XVLQJ

/$%021� 'XULQJ UHSOD\� WKH XVHU FDQ VLQJOH VWHS

WKURXJK PHVVDJHV IRUZDUG DQG EDFNZDUG WR H[DPLQH

HYHQWV RU WLPH SHULRGV RI LQWHUHVW�

������ 'DWD 5HGXFWLRQ� 7KH ([WUDFW IXQFWLRQ FDQ EH

XVHG WR H[WUDFW GDWD IURP D ORJ ILOH� GHFRGH LW LI

QHFHVVDU\� DQG ZULWH LW LQWR D WDE�GHOLPLWHG ILOH IRU

SORWWLQJ RU GDWD UHGXFWLRQ XVLQJ VSUHDGVKHHW SURJUDPV�

7KH )LOWHU SDUDPHWHUV DUH XVHG WR FRQWURO ZKLFK GDWD

SRLQWV DUH ZULWWHQ WR WKH ILOH� 8VLQJ GLIIHUHQW VHWWLQJV

IRU WKHVH DQG SORWWLQJ WKH UHVXOWDQW JURXQG WUDFNV PD\

KHOS GHWHUPLQH ZKDW FULWHULD VKRXOG EH XVHG LQ WKH

2(0 DSSOLFDWLRQ WR REWDLQ WKH EHVW SHUIRUPDQFH RI WKH

RSHUDWLQJ HQYLURQPHQW� 7KH )LOWHU SDUDPHWHUV DUH DOVR

XVHG GXULQJ QRUPDO UHFHLYHU PRQLWRULQJ WR LQGLFDWH DW D

JODQFH ZKHWKHU WKH QDYLJDWLRQ VROXWLRQ LV PHHWLQJ WKH

FXUUHQW )LOWHU FULWHULD�

������� 3RVW 3URFHVVLQJ 2I /RJJHG 'DWD� /$%021

KDV WKH FDSDELOLW\ WR SRVW�SURFHVV SUHYLRXVO\ ORJJHG

GDWD DQG WR H[WUDFW FHUWDLQ LQIRUPDWLRQ WKDW KDV EHHQ

ZULWWHQ WR D WH[W ILOH�

�������� 'DWD ([WUDFWLRQ� :KHQ WKH ´;µ NH\ LV SUHVVHG

DIWHU VWDUWLQJ WR UHSOD\ D ORJ ILOH �XVLQJ WKH ´5µ NH\�� D

SURPSW LV GLVSOD\HG UHTXHVWLQJ WKH RSHUDWRU WR HQWHU DQ

H[WUDFWLRQ W\SH� //$� 2QO\ RQH H[WUDFWLRQ W\SH LV

RIIHUHG LQ WKH FXUUHQW YHUVLRQ RI /$%021� WKH //$

H[WUDFWLRQ�

7KH //$ H[WUDFWLRQ FRPPDQG H[WUDFWV WKH ORQJLWXGH�

ODWLWXGH� DQG DOWLWXGH LQWR D WDE�GHOLPLWHG WH[W ILOH� 7KLV

ILOH PD\ EH GLUHFWO\ LPSRUWHG LQWR D VSUHDGVKHHW DQG

SORWWHG� SURGXFLQJ D ´EUHDG FUXPEµ JURXQG WUDFN�

2QFH VHOHFWHG� WKH //$ H[WUDFWLRQ RIIHUV WKH RSWLRQ RI

UHPRYLQJ WKH VLJQ RI WKH H[WUDFWHG GDWD� WKHUHE\

UHFRUGLQJ RQO\ WKH DEVROXWH YDOXHV RI WKH GDWD� 7KH

GHOWD ORFDWLRQV� LQ PHWHUV� IURP WKH UHIHUHQFH SRVLWLRQ

DUH DOVR UHFRUGHG�

)RUPDW� GPSTIMESECS LON LAT ALT
∆LON ∆LAT ∆ALT

0HVVDJH ���� PXVW EH HQDEOHG ZKLOH ORJJLQJ WKLV GDWD�

�������� /RJJLQJ $ 'DWD )LOH� 7R ORJ D GDWD ILOH� W\SH

´/$%021 �ILOHQDPH�H[W!�µ ZKHUH �ILOHQDPH�H[W! LV

DQ\ OHJDO '26 ILOHQDPH DQG H[WHQVLRQ �VHH SDUDJUDSK

����� 7KLV DFWLRQ FDXVHV DOO GDWD RQ WKH +RVW SRUW WR EH

ZULWWHQ WR WKH VSHFLILHG ILOH� 7KH IXOO SDWK DQG GULYH

GHVLJQDWLRQ PXVW DOVR EH LQFOXGHG LI ORJJLQJ WR D

VSHFLILF ORFDWLRQ LV GHVLUHG�

:KHQ ORJJLQJ GDWD WR D ILOH� EH VXUH WKDW WKH PHVVDJH

WKDW FRQWDLQV WKH GDWD WR EH SRVW�SURFHVVHG KDV EHHQ

HQDEOHG DQG LV EHLQJ RXWSXW E\ WKH UHFHLYHU�
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�������� ([WUDFWLQJ 'DWD )URP $ /RJ )LOH� 7R

H[WUDFW GDWD IURP D SUHYLRXVO\ UHFRUGHG ORJ ILOH� GR WKH

IROORZLQJ�

D� 6WDUW /$%021 DV GHVFULEHG LQ 6HFWLRQ ��� IRU

QR GDWD UHFRUGLQJ�

E� 3UHVV WKH ´5µ NH\ IRU UHSOD\�

F� (QWHU /RJ �ILOHQDPH�H[W!� 7KLV PXVW EH WKH

H[DFW ILOHQDPH DQG H[WHQVLRQ LQFOXGLQJ DQ\ GULYH

DQG SDWK GHVLJQDWLRQV�

G� 3UHVV WKH ´;µ NH\ IRU H[WUDFW�

H� (QWHU ´//$µ �SDUDJUDSK ����������

I� (QWHU D �ILOHQDPH�H[W! WKDW ZLOO FRQWDLQ WKH

H[WUDFWHG GDWD�

J� 3UHVV �VSDFHEDU! WR VWDUW SOD\EDFN DQG

H[WUDFWLRQ�

K� :KHQ ILQLVKHG� TXLW /$%021 DQG HGLW WKH

H[WUDFWLRQ ILOH XVLQJ DQ\ WH[W HGLWRU�

������ '*36 2SHUDWLRQ� :KHQ HYDOXDWLQJ '*36

RSHUDWLRQ� LW LV UHFRPPHQGHG WR XVH WKH /$%021

ORJJLQJ IXQFWLRQ� 57&0 6&���� GDWD VKRXOG DOVR EH

JDWKHUHG VR WKDW LWV IRUPDW DQG LQWHJULW\ PD\ EH YHULILHG

ZLWK WKH 57&0&+. XWLOLW\ SURJUDP SURYLGHG RQ WKH

/$%021 VRIWZDUH GLVNHWWH�

6RPH '*36 UHIHUHQFH VWDWLRQ HTXLSPHQW PD\ EH

FRQILJXUHG LQ VXFK D ZD\ DV WR RXWSXW GDWD ZKLFK LV

QRQ�FRPSOLDQW ZLWK WKH 57&0 VWDQGDUG� &RQH[DQW

*36 UHFHLYHUV DUH GHVLJQHG WR EH WROHUDQW RI WKHVH

IRUPDW HUURUV ZKHUH SRVVLEOH� EXW LQ VRPH

FLUFXPVWDQFHV� LQWHUPLWWHQW ORVV RI '*36 RSHUDWLRQ

PD\ UHVXOW� 7KHUH PD\ DOVR EH H[FHVVLYH ODWHQF\ RU

SUREOHPV LQ WKH GDWD OLQNV ZKLFK FDQ EH REVHUYHG DQG

FRUUHFWHG E\ H[DPLQDWLRQ RI WKLV UDZ LQSXW GDWD WR WKH

UHFHLYHU�
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