


















d"".- S<nJtinJ' md",,,,,,, ",," they 
=pond mostly !O points de­
l=ninffl from hub >taOons 
"n(\:or f'01Il15 ",""h,.,>etJtcl}­
delerrrurl<'(l from Yc<;\£Ir$ "tigHt"r. 
ing al �rrAl-II and fl. CROIX. SoIu· 
lion C. ,,·hid, elinunates !he 
possible propaganon of <"ITO'" 
through the hub a1l�maU\-e. im­
provffl the homo",al dUf..-mc-", 
for Jamai"". 101:>.go, and Barl.>:o· 
do" although due 10 ,pat" ",;crie. 
oom Ihe f'gure depi([ing them " 
nO( reproo'-"Oed t.er.._ H"",,,,er. 
,hi, pcrforrmncc could I .. mual· 
ized try obse1Vtllg the (oordinare 
difference. between """'non, :\ 
and 0 (0 " a b)'PTodlJC\ of C) 
whlcb are rep,-.,.",,,,ed lfl Figurt"' 
1),"d7. 
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By comparins Figurt"' 4 and �. ". "" .... .... _,.' _.,. __ _  • _ ... _". _". _�. _y. _ ... ·M" 
5 "1Ih 6 �nd 7 . ."..ral conr;h"lon' 
=, be ",ad,ed. One i, ilia, !he 
ind",ion of huh ''''''on' rna)" not 
.Jv."Y' be !he be" a1,em3.!j\e. 
parnmJ.'Ui)- when the quah,!, of 

Fog"o 4, Holi;:onl!l/ ditf ... _ ('OUtIM B mrnu. ",lutNln A) when """, arid ". 
'''''''' .re co",uojned in &.e r.&work adius!!",,'" 

!he OO;eI' .. rd ""'. dua a, th" hub IS ""PlClru •. Unru,· 
fined dala error> "' the hub PO"" rnuld be prop>-· 
gated 10 n..arlJr COIllla"led .Iatio",. llti, problem i, 
ccrtol",})" lllOTO O"lllcal al hub ",,:. ",an al fiduoal 
,oliom beao""" Ibey are ",Ieow 10 
run fot ,·dallvely "j""" pc-no<h of 

frOl" the 'wo liduoal " .. "0115_ I" this rc'pe«, r>Ole 
IhAI M"""I and ST, CIlOIX are Iocaled on [\<·0 diff",'",,{ 
plal<:<-Nonh Ameru:,. and 'he Cmhbe.n, 

r�..,ll'-

time. and lU""'f"'<'IW C1TOI" 'Olor«, 
(IIIulup"'" "ffect<, radio frequency 
imerfer,,"ces) are n01 mo ... ,n In ad­
vanCe. Once 'he data ha,'e bee" 
conooed "ith errocs, the glilch .... 
ereale 1101'" ...-1Ud. i< almt><, ""1"""'. 
101" to rorr..cl durin8 1"0<""'''''8. 
Appar",,"y. tI", " ... 'he """" foc 
'WUOIl TIl'A in Trimdad ",·h=. for 
Y"-' un�xpl"'rt<'d r� .. "'m, Jr.-e da�" of 
"*"<:,-""nrm ".,,,,, re]<!Oed from a 
,,, ,al of nine da�", htcl,,,,, of !lOOt 
data quality. 

... .... or .� • •  �. ". ". .... ... ·M· .�. .,. ... .... " . ,,' 
.' 

n ... o",er ob"iou, roodusion 
from the preSffit In,-,,,oganon ap­
P""'" to I.>e thaI !he ."h"" med 10 fix 

Ihe coordlIule. of � fidUCIal 5I�­
Ii"", (MIA\l1 and lIT. CROIX) do n'" 

•• :em IV bd''''g 10 a comm,," oon· 
.-cnllonal h:tl"<:W1a1 fi'lltIC. Th. 
hypothC$i, " <UpporlW by tl ... 
lllghe .. ",an usa,,} COO"h\\ale dJffer· 
"'10:' """",""",.ed al somt: of Ihe 
"aborn "multan.,o.M' MU:tnU"W 
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Fill'''. 5. El6p$old �igItt diffrreoc!s (s�"", B m...., • •  oMion Al mn ....... 
and .,. cruJt are corouained in the nerNOrk e�justm.rn. 
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fl.u'� 6. IIo!izonIti oji/Ierllf'Q$ !slIt/Iron 0 I1WOJ$ soIubon AI when ...... atId 
rt. c.u ... cOIIItfaoned in the notwOtt ..r""trNIII. 

may nOl ., 'CI be ,'cry : .. :<;ur."" and 
oecOntl. Ihe plale rOl:UJon �tlg"I"1 
,..,IO<IIIe. applied 10 b1'ing Ihclie 
coordmalCJ 10 the opoch "r ob.er­
'"Uon :lIc only P""'" approxt· 
mauo",. b...ed smeuy on geo· 
ph""cal models_ 

These ro"nOlI unCert3lJ1Uc. 
conld npla", the ,mpro.ell1ent in 
the ckl«ted chfTncrKcs "'he,, 
IOluuons ,\ and D arc (outnued 
("'" F'gure' 6 and 7)_ 1'\<)1'<;1: the 

",crall RMS KaUer lmprO\'cmcm 
m long-nude f":>,,, 2_0 em to 1.4 <11\ 
(KC flgur6 4 and 6) and. more 
i1gn,IiClmh', In e1hplO1d.1 height 
from ,,� em 10 1.7 em (..,., •• S'''''' 
:; and ;1· NOll� 11m IOLuuoo, A 
and D art mdependcm �nd do 110' 
meNde dt,.ec, w'<;toro C<lll,,"""ng 
"w.o, ""d ST. CkOl_� .... ·hleh. pre . 
""ll ... bl, . .... ..".� de'ert'llI,t"d from 
fidua.oJ coord",,,,,,, rer..".c<J 10 """0 
'ligh�' dl fT�...,,,, frallles. a. oolu­
llom fI aod C 'cnd to pr"'''', 

r"rlhcnnOTe. $T. C2oc\ ;. a r�la'i"dy n� 
.,atoon "ith a shurt 1"'101' of (0))«1"; GI'S cil.tlI 
Con"'JUcntll. o" ... U 'l'''''''Ia';� � of two "pes 
could he pr ..... rll. r'<>', no 1I�()(entnc wo.-do .... te. 

It" c'llll"a<e<l \ha,. after a ng<><' OU> :o""lv\-i, ot finj,hed and the "'" to the locol poillU 
h,a"c t.:.,n complc,ed., the: f"",l primary and .....:on­
d:.ry 2xrpon conuol """"" coc.rdi,oa, .. upLoaded 
mlO !IIGS' <bula ... wukl be IJ""C""mcaUy ao:nu=: 
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f,g.f� J. Elips.aod hIoQhI �erenclS liOIuIm D ITWlIS loln"", AI .... tlwI ...... 
Ind 11. <M* arl ccnstrllned in !hi nrtwork ,djUSImll'L 
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to ao Ie_ !.� em III laulUd" and 
longitude and �hou( (>,ic� tl'�l 
amou", '" ellIpsoid I"-�gln. One more rndiC3U<>n of th<: <pJ<ili1)' of t1", 
"""-lIt> " pr�runl ill Fip"" 8 and 
9 ,,-h>dl dq>!a all �jt"'mel1l ,",-du_ 
.>I. from .oiul.ion " pr<1<-"cI.I!d on lhe 
planes or Ihe gt,odruc homon (can 
verrul nonh) and prill'" vertic,) (eo" 
'"Cnln ellipsoId heIght - "P). 

P"",,,,,,,, dd"mili"... and 
�� ... 1OaI (oon:!J= lr.ln .. 
rO<m:ol>OfIS arc gn'cn In SoIn- and 
1I,,,hc," (198S), TI", GRSSO eU'r­
Klid ""'" uoW for m= caJCUbllOl"_ 
l'he plou lJl figure. 8 and 9! pr<:$<.�" 
.,.,m <Jb!.erva,lIOn re>idu.>! a$ obwned 
froon !he InS( oquarn ,,,,twor\; ad­

j,mmmL �"""". r.,.- ualnpl<:. ,h .. 
no hailOllI.:1I oboer.,-auon rC$1'�J�1 
rxc.....Js 2 an and :; an 111 lau,,,,!e 
;1I,d 1000gn«de:. roperovely. II"",'· 
C\n. the R,\b or 01", OOlu:r of all 
rt:>Iduith all: onh' 0 .... 7 an and 
1.9-1 an_ lbe large "",,,," '" longi­
rude::at>!oCS /Torn model en.,..., rdaled 
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LO lIIrong. ,,'hid, "r� � Ul JongJl\Ilk 
,� to V31UUom '" \� roGIUOfl of m.. nnh 
"m] {he p • .'.:lIh", CPS .. {cUne ground.ux\: 
CO-'l .... ge 
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VonnI urlO:Jt;WlUCS ",.., COIui"ml "Ilh 
the dJ/liall'" In modebng 'he atmooph<:ric 
rerr.u:",,,, (iono>piocre ;md trOf.'O'phe"'l l� 
""'gmru<lci of w ,,,,,,a1 and � 
"1'TIlf' .,., , .... �. <Ol'Tclaltd. althol,gb 
a I)·",:mauc ,legrad.luo" in the.".tIer J�U\lIde. 
]o");Itu<k. and heIght IS pre'I':I.len' ;md h;u 
beoen u.o..TI lolll<e IDe UlU-O<b:tiOU of CPS ,n 
gwtle!it: openuon. (f«. e.g .. SoItt '" aI. 
1991). Ke\'cnhd .... il " rurpn.mg thai the 
ffiaS"'nx\e of !he R.\lS for me ,'OtIQ/ torn­
pone", "'hm mtl�ed .. "h p�'IOI.U .-\.. 
anler proJCcu "'" hOI W-J\'1". 1)", nU' mdi­
calc � SIgnifICant progrffi III lIM: m<><lo.hng of 
pha�"'" """'''p''''bili ..... btn.� :antm· 
na" ",luch ...... an un\.J""'ll problem a few 
)�anago, 

F,;U'. I. Adjullmen! rUldulls III 5giutJon A ploned on 1M 9"odetic 
horIlQ/'lt pIInt. 

The plolted relld",,1> arc p=unJl� 
"""dna,,, .. "h f.'pea 10 ,h. cho". of fixed 
.'a""". but lhey are "gmf,camly ,,,nu· 
eneed 1»" 'he uII!lIotld"d cnoo min""" In 
Ihe ob..ervauon> of e;r,ch particular "'SI,OI1. 
Ill",. lh�.,. rdl"':l " bc-lt� ",c�ror. of di .... 
per$&un for each oble"'.bl,, ,h;rn. Ihe for-
",al f1TOrl �"",ra,ed In' the CPS .ector 
proce><mg Klft"'''''''. Luge relidu�l. ;lH 
g""ual!), cOITCbted ',.,Ih unmodeled <on· 
<111;0'" at I� 00","'''1;0" me .. e.g .. h'gh 
hmrudtty. p"'.;ng .. arm fronl>. m,,(upllh 
elf";,,. or 'ono'phe,,, aetn'Ill ConCerN' 
ally. 'he).' ",dlGlIe na... <omnu:ndy each 
<>htcr>alion fi" ,1-1 a"erage "al"e "·htch. 
]1n:'IIID.1bly. repre;em. the OI"collle of 
,,lui ,,,,,,dud "b""",ng cond'Uom. 

Another fac!or 10 co".;dcr "i1en CPS 
lM'''''om ue 3dJII>1«1 'I Ihal reducw CPS 

I 
t 

'I 
.-

, 
0 

• 

, 
, 

0 
0 0 

, c 00 0  

• e " 
c. '" , 

, , � 
, , 

, 

"eclor CO'''I'Oll'''''' (Ihe ob,crvabln) h,,'" 
unpile;! ddim"oD of .coole and onenUUon_ 
Co,,�eJllJ\', onn dlrft degm:s of ffet>­

Figull g_ Ad)U$tmerlI mIcIum 01 soII.6on A pIot1od OIl the pnme 
- "",,, 

dom 'p""'fl"ng 'he ong'" (I.e .. three <oor· 
dinnle. '" one me j>m,IiOll) '""m",n to Ix defined 
to :Kcounl for the re'llllre<! "",,;mal ... 1 of g ...... 
metnc (on>lra",tl. TI", .. nO mformallon aboul 
Ihe origin of Ihe CPS """,'ork 1\ Im",," 11l ld· 
v�ncc �nd an :Kturale [oordlllal" frame (the �� 
10 "Ilid, ll1e .·ector (ompo""nu arc rdcrrffi. e.g. 
rrRf9�) ,hollhl k "led 10 fil< � ''''''l1n''m of one 
>lallon. Once coordJl\ .. I .... are k"",,-n Itl a ngorous 
geocentnc coord""" e frame:, final lnnllormauoru 
'0 Olhcr (onlln"",a) dalUllll (e g., N . ..IJl 8'. 
EUREFS9) could be Impl"'mnled (Sol�r �nd 
Hall. 199:'), 
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Conclusions 
Corutdcnng lhe q>W'''' of Ih .. . �"--ll'" oI��in",1 ",. 
nnpIoytng.ut.7.n«d CPS tedmolog,. and ,,,,,thad .. 
KCS' obJe<u,'("5 With rC>pt'C1 10 Ihe C,mbl,,';u, FAA 
"'"*'" h2\'. t:.:aJ full� kWffipil.hed. n", N'DOl'I3I 
GeodtUc Suowy tw P'" Ul pbor: an acalrale .," of 
pm""'y allpon control nations. which .I<'Cl,r., .lCC\,. 

r:lle S�tric polIllOflI foc $2 aul'OIU. lhc degr«' 
of II(llD";>(V CIl""., tlw om.. r.JnJr. groden< and 



,�Ilograpl"" 01'"'''101'' J!l Ih" rcg.on con "'""- Ihe 
ilion .amBon! g<.'<I<k1ic and mappmg r�'q'JJ, .... nenll 

·nn. IS O/�y Ih� fin! R�p Ul ,he alduot.! wk to (01· 
low I"ow. Inili,,,hl<ll Cari� � """'nml( 
�g� are kfl .. ,th Iht dlalIcngl! of adding .... "pie· 
"''''Hal GPS pOIUlI 10 demu. 1!1eIT 0."" grodeuc 
II<:1,,"or"', OU� Ih"" "'" all aC"" lIQ r�bted 10 g.:od. 
" ')". (lldJsrr�. anogn>ph;·. am] GIS 11\ !he tCJ!loll � 
e�l'rc�1 in an aro".�t •. ronu....,.'!)-· dd"ult.�l sp;t.wJ 
( .. �,"",,-ork. fmal won!,,,,,, .. (or all ..... 00/" Il,,-ohed 
In d, .. JlIOtOO ate �,.,.;]""'" on rcqu"'" born �GS' 
()bscn""on and ,\.nah.",s u.. .... on 
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