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What v Send 1o Whom

Send new and renew al memberships and subscripions, back ssue
requests, address chanpes, cnat address changes. prasze prediction
requests. reimbursenent requests, spectl requesis, and other
LOT A business. but_not obsery ation reports. o:

Crag A and e A MceManus

Secrelany & Lreasurer

2760 8SW Jewell Ave

Topeka KN 0601 1-1614 HISA

Fmanl 3OT A« mlamdnet i

Send (2N articles und cditorial matters wy:
Rex L. Easton
Liditor for Oeendicnon Newslener
2007 SW Massion Ave. Apt L
[opeka KN OOG0T-3341 1ISA
Fmail: SkyvGazer a imlandnet net

Send Tanar Grazg Oceultation reports 1o
Dr. Mitsuru Sama
VP tor Grazmye Oceallation Seivices
Natiwonal Astronomical Observatory
Oxawa Mitaha-shn
Tokvo IRL. Fapan
Email SomaM 1 oo nao.ac jp

Send ancedotal stories of Junar grizing oceultations to
Richard P. Wilds
3030 SW Belle Ave
Topeka KS 66611-1512 TISA
Fmml DarkMatter-at-lHHAR ey worldnet att.net

Send otal Ovenltation and copies of Lunar Grazing Oceullation
eports o,

Iiternational Lunar Oceultaton Centre ([1.0¢0)

Geodesy and Creephysics Pivision

Hivdrographic Departinent

1 <ukiji-5 € hou-ku

Tokvo, 104 Japan

Emal HLOC e wsToncshd pogp

Scud Asterondal Appulse and Asterondal Ocenllation reports to:
B Stamm
VP for Planctary Oceultation Services
FEITRLE N Jerthne
Tucson A/ 837378871 1ISA

Fmaill TnnStamm v astee asiedo

Send observations of ocenltatiens that adicate stellag duplions 1o,
Fienk Bulder
Instech 44
NI-2771 Doskoop
Fhe Netherlands
vl HIE e e compuscere com
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Membership and Subscription Information

Al pavments made to fO 1A must be e United States
tunds andd dravn on s TS bank . or by creda card charpe to VISA
or MasterUard, 1 vou wse VISA o MasterCard. include vour
account mmboer. expstatzon date, and signature. (o not send
credit card idormiation throoeh comail 1 s not seoure nor sale fo
do o) Make all pavments 10 FOTA and send them o the
Secrelary & Freasorer al the address on the Ieft. Memberships and
subscriptions nay be made for one or two vears, onldy.

Clecrdrdion Newsdenter subseriptions (1 year 4 Issues)
are TISK2000 per avear for USAL Canada, and Moesweo, and
LIS$25.00 por vear Jor all others
1sspes. are |l of the subscnption price

Smgle 1ssues, mcluding back

Memberstups suclude the € rccunlicnon Newstenter and
annual predicions and =upplements. Mamberships are U5%30.00
poeryvear for LISAL Canada. and Mesico, and TISS35.00 por vear bor
all othiers. Observers ira Burope and the Briosh Tsies should join
the Furopean Service (108 ARy Sec the msude back cover tor

THOEC Illl‘()['llliﬂll'ﬂl

IOTA Publications

Although the tobllow mg are mehided in membership. nonmembers
will be charped tor:

. Loval Cureupstanees {or Appulses of Selar Svstem
Objects with Stars predictions US$1.00

. Grive b unt and Prolile predictions USSESO per grase,

L Papers explinmy the ose ol the above predichons
LIS%2 30

* IO 1A Observer' s Manual TINS5 00

Asterordal Oeiliation Supplements will be available tor 11882 30
from the tollowmg repional coordinators:

. Seuth America--Orlando A Naranpo. Umiversidad de
los Andes. Dept de Fisiea: Ménda, Venersucla

. Europe--Roland Boninsegna: Rue de Manicmboure. 33,

13-63R1T DOURDBES: Delgium or TOTATS (see back

COVeT )

. Southern Africa--A [ Overbock: Box 212 Bdenvale
To 10 Republic of South Afmea

L] Auvstralia and New Zealand--Crrabam Blow . P Oy Boy
2241 Wellmgton, New Acaland

. Fapan--Loshiro Hivoxe! 1-13 Shamonarubho E-chome:

Oia-hu Tokvo o Tapan
. AH eher arews--Tun Stamm. (see address at lett

(2N Pubhcation Information

Clevadranen Nowadeiio (ISNN DT37.07 060 s pubhished guanterh
by the Infemational Ocorltaion Diame Assocaton. e (1O
JTO0 W doewetl Ase Tapeha RS o0 T-To 1 USA 1O Vs
Ly enenipl organzanon sndor sections SO TECC and 309000 2) ol
the Internal Revenne Code VISAL and tamcorperated i the stane
of Tesas Bt class postaye pand at Topeka KN US A Primtng
by oo Moy of Georectonty GA USAY Coenlanon 1030

)
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ESOT XVII
European Symposium on Occultation Projects
D¢ Haan. Belgium
28 Augast - 2 September 1998
Fdwin Goftin

r[‘hu seventeenth Faropean Symiposim on Oceultation Projects
(LSOP XVID will be held trom 28 August through 2
September 1998 in De Haan. Belgium. under the auspiees of the
Furopean Section of the Iniernational Occultation Tinmg
Association (JOTA/ES) and with the support of the "Vercmiging
Voor Sterrenkunde” (VVS, the Flemish astronormical association)
and Ulrania. Volkssterreawacht van Antwerpen {the Public
Observatory of Antwerp),

The symiposium is open to evervone and cncompasses all
facets ol occultations: hunar. planctary and asterondal. and also
phuenomena involving satellites and solar cclipses.

An mvitation was sent by mail to a number of polential
participants. hased on their presence at carlicr FSOP mectings. It
15 also available on the World Wide Web. The ESOP home page
will be maintamed by Tom Alderwerreldt, the URID s
http://www, ping.be/~pin01622/¢sop-xviVindex.shtmi.

Attention Eclipse Enthusiasts
Bryan Brewer
bryanb.¢icarthvicw com

I he Barth View Echpse Network ( http//www carthview com/

) announces the immediately availability of a new Lehipse hist
server aimed at facihitating responsible conall communication
among cohipse enthustasts worldwide

Target Audicnce: eclipse chasers, astronomers. photographers,
cducators and the general public mierested e echpscs--all are

enconiraged to suhseribe

Intended Uses: share ideas. stories. links. and photographs: ask

guestions and recenve answers about the hustory and seienee ot

celipses; diseuss ray el plaas to view celipses and celipse news i
guneral

To Subsenibe: send an el 1o listproca hvdra.carleton.ca with
the following tirst linc of the message (not the subject liney:

subseribe eelipse Yourt imstName Youwrl astName

Sapport Barry MeClamon. of Otawa, Ontario, administers the hst

RIS AT o

Addimonal Information

hitp:s'www carthyview comdresources/malmghsthtnn or contact
Bran Brewer  brvanbeecarthvicw com. phone 200-527-3 168
Scaltle WAL HSA 1

Good GPS Position Measurements in "Stand Alone™
Mode
Paperiences and Reconunendations
Wollpang Rothe, wrothe v t-online de

Introduction

A permanent problent for all oceultatnon observers is the
position measurement of the observation site at home or durmg
expeditions. Crenerally we have 1o consider that observations are
necessany in dafferent countrics with very difterent circummstances
(nlrastructure. avmlable maps. different map datum, seourty,
density of landmarks ete.). So posttiion measuretnents based on the
GPS (Global Posttioning System) can sobve this problem globally
as mdicated by ats name.

Unfortunately the possible accuracy ol GPS measurements s
alteeted by

- artificial falstfication of transnntted GPS signals because of
nubitary reasons, called sclective availability (S/A)

- current available satellite geometry

- propagation ctlects due 1o atmospheric attenuation. propagation
time delay and reflections

- technical features and sofiware used w the grven GPS unit.

Without any doubt. The best method 15 the use of
differential GPS measurement (1DGPS) to avoid or to minumise
crrors: Bul this method requires more sophisticated (and more
expensive) equipment and a pomt with "well known position” for
the base stanon tocated "nearby ™,

Phis article deseribes how one can measure position
using a OPS umt i "stand aloue” mode and how to check the
aocuracy ol these measurements. Such measurements can be
mterestilg
- 1o find a rchable position without expensive DGPS cquipment
and without other aid
- o find the "well Kpown position™ for a DGPS base station
without other aid

Possible measurement accuracy and recommendations
are given, The aceeptance of recommendations will be better when
the reason for them are knowi. So the reasons and somwe
bachground mfornation are provided  The basis lor this article 1=
ny own personal experience usmg the cheap handheld umt GPS43
mide by GARMIN. but tlus 15 not intended to be an advertisement
tor CGARMIN other GPS products may be suitable to the same or
lhagher degree. On the other hand there may be GPS cquipinent
which is uscless for onr purposes. Al measurcmients were made in
Borlin, Gueenimy, at aboat 1355 degrees cast and 5325 degrees
north,

I nsed the Tollowing tor evalnation of resulis

I Interoal TRACKLOG mode of GPSAS. mas o slorage of
768 sngle micasurement points. selected time mterval between 10
and 120 sceonds, Adter imcisnrenient was made data (ranster to PC
GARLINK FassNav
Communicanons. Verston A 02000 developed by asyNav,

via oseral omitertace nsng soflware
avanlable van TONO T2 202 L compuserve come. Tlas mode atlows
o o collect data without wse of a compwter under ticld

conditions. bt (there 1 the lnntation of 768 measurement pomnts

Occultation Newsterrer, Volume 7. Number 1, May 1998
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20 Real time data franster to PC via NMEA mode of GPS4S
(protocol version U1R3 .2y This mode transfers about 180D sinplc
measareinents per hour and creates a (priman i file about 1 MB 7
Lour T used the TERMINAL sottware from Windows 3.1 to
receive the data Blow v sernal intertace This made s better for
meastiremietts at several posinons for expediions andsor tor more
detaled studies
3 Inorder to analyse the data sets T have woitten nvo TurboPascal
(Version 7.00 programms

The fiest prograny anah sos the tracklog data and gives the
average values, the standard deviation of data sct and a graphic
display ol the measurement poant cluster,

The other program anabvses the NMEA data. §t also gives
the averape values. the standard deviation of the data <et. and a
graphe display of the nweasurement point cluster The NMEA data
flow contains a lot of other paraineters. and so 1t was possible o

create diagrams tor "estimated posstion crror (P alutude
above sca lovel estimated altitude crrors, satellite positions.
satellite signal goality (see alse attached ploty. Alotude
mieasirements are not considered w this article

1 thank Paul Maley for detarled discussions and tor the suggestion

1o write this artiele.

Possible Accuracy based on own Experiences

Unobstructed horizon conditions (down to 5 to 10 deprees
elevation) for the GPS antenna:

- A siogle measurernent mav deviate about LD or more micters
trom frue position

- Measurement time (data collection) o1 2 hours The measured
averaped position did not deviate more than about 100 meters from
the true position m any dircetion, regardless ol the fact that the 1-
sigmia-dispersion of the collected data sct s on the order of +4- 20
to 35 micters.

- Average of the averages of several data collection periodss The
L-stgma-dispersion of the averages s on the order of 1/ 3 meters
I think that the aceuracy of the average of the averages has the
~ame order.

Pitrtially shiclded conditions for the GPS antenna:
- Ttonnd that a smele measirenment mas deviate meore than several
hundred meters from true postion up to (8O0 meters)
- Measurement tume (data collection) of 2 hours, The measured
averaged position deviates up to 10O meters from the true position.
the F-sipma-dispersion of the cotlected diata sel can marease up 1o
<A TR0 eters
- Average of the averages of several data collection pernods: The
F-sipmna-dhspersion of the averages 15 on the order of 15 30 mcters
I think that the sccuracy of the average ol the averages has the
satie order

Values above for shiclded condiions are valid tor a
posttion where nearly the half sks s visible: For s situation.
time periods cecor (up tooan hour o morey where GPS
muasurements are nnpassible or they arcsterrupled because of
"poor satcllite voverape™ (low nnmber ol satelhites and/or very bad
salelhite peomcty. see attached plorsy T link fhes stuations s

Oceultanion Newsfetter, Volume 7. Number o May TUO8

nearly the woral case for GEPS mcasoremcnts rogrardiess of the facl
that o 15 an excellent place (hall the sk s visthle from s

halooy ) tor astionorcal obscrvations

Gengral _ Recommendations  for _ Stand __Alene  GPS
Measurements and Reasons for It
1. Give the GPS antenna an unchstructed horizon

An nnobstructed horrzon 1x the most mportant, simplest

aned mostetlective ard to ackiove the best satellhite geometns at amy
tune and mimmises the resulimg position error due 10 nog-
optimum s<atellite geometn. Use a pole or other sunpic
mechasical support (o clevate the GPS antenna or the whole GIPS
of the sky lor the GIPS
measnrements. The attached plots dlustrate the bad miluence off

wl o vield the best possable view
~site shielding on the measarcment dispersion and crrors

2. Avoid reflecting objects

Farge metallic objects (eop transmission towers, mctal
fences, metat butldgsy man cause reftections of GPS sienal radio
waves  Retlected waves have a longer propapation pativ than
directly recerved waves and this fact results in additional
measuvemnent errors Water sirfaces can reflect radio waves oo
ICa Jake is i the vicmity of vour observation point. place the GE'S
antenna such that it can not "see” the water surtace.

3. Collect GPS data as long as possible, each data block for 1
or 2 hours and containing about 60 single measurements per
hour

When there v a Timmited ttime budget. cg during
uspadiions. the whole tune of stav af the observation potat shounld
be used tor GPS measuranients. Therefore the first actin iy alter
arerval should be the activation of GPN measurerient Yhe unie
duration i regpured i oeder to exelide S2A eftects and geometric
ctfocts by averagmp over as long a tune penod as possible 1rata
collection should be done usmg the internal memory of the GPS
umt and/or mtertace. faptop. and transier prograns  OF corse,
nuanual data reading and documentation s possible but mnvohes o
guestion of man power. FPhere s no advantaee to collect data more
often than once per nunute

4. Sketch the neighborhood of the observation site. Mark the
exact observation peint, the ¢xact GPS measurement point
and durable landmarks including the distances between all
them; then. mark the northern direction.

s dovimentation s necessany for otlset caleolinion
between the measured pomt and e actual observation point (1l the
measured pont s difterenty and to reproduce all circomstanees o
finter mvestiganon s requrad. Measuae the required histances wah
A aceuracy better than 1 meter

S Evaluate / eriticise the results as soon as possible
Ve v evalbiaic a preen GPS mcasuremient sarmes only by looking
At the resalls ot by fookimg ot just the circnmstances

Have i Took at the shape ol the mcasred "posifzon clond”

of caclt series. An gonssmnetowe <lape and Large esenrsions

.
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indicate intflueace of site shueldinp., bad satellite goometry (and
mavbe reflections Trom a certan direction). Some points mas
deviate several bundred (1) micters [rom average. eapectally under
shiclded antenna conditions.

Calelate the average and the disporsion of the fiest serics
3x Sigma deseribes the deviation from the average. valud for 939,
of single measurements if data coltection was made tor 2 hours (1o

average the /A cltfect), My expeniences show that the aserape ot

a 2-hour-senes never deviates more than [s Sigma huut of this
series {rom the true posinon. This was checked usimg landmarks
with very exact hnown vo-ordinales (error of several decimeters
only). I the value Sigma mects the requitenients ol the prven
obscrvation, the tesull (averape of one series} can be wsed

If this vabuc of dispersion does notmeet the reguirements
then you must measure more series (ep. five) caleulate the
average and the dwspersion ol cach serics, and then caleulare the
average and the dispersion of the aserapes The dispersion of the
averages should be significantly {more thas 3 1o 5 tines) lower
than the dispersion of wach sertes. I the value 3x sigmia (dispersion
ot the averages) mects the requirerments of the piven observation,
the result (average of the averages) can be wsad

It 1s not recommended to use visual averaging using the
graphic track display of the GPS unit The reasens are. bad
resolution and bad visnal waighting due to the tollowing facts
I'irst, not only
displayed but also the connection lines between them: second,
multple measured positions cannot be recognised

This evaluation may be difficult for a Javman, but | do not
se¢ a wav to avoid it

are the measured sinple positions (pomts)

6. If necessary, repeat the position measuremenis under
improved conditions

It the evaluation of the results did not meet the requured
accuracy, repeat the measurcients with a betler antenna location
in case of obstacles or use another GPPS umit or an alternative
position measurement method (map method included). Ask a
friend with good cxperience and/or better equipment tor help.

A repetition of nreasuremaent can be required not onby tor
averaging of several series but alse 11 the salellite peometry during
the first series was too bad. An optimal satellite coverage is not
guaranteed at any tiine. Somnctimes a reduced number of usable
GPS satclhies is oftered due 1o the “unhealthy” state of one o
several satelltes. A measurement can be impassible sometmes
under shiclded conditions

7. Record the map datum

Whun locating the stte. vou sall first nse a lopographic
map.  the map datum desenbes a svstem ol parameters for
approximation of the irregular shape of the carth far a given
region. Difterent map datums pove ditferent values for the position
of the same terrestrial point. The diffurence can reacl several
hundred meters. Normally GPS units allow the user o select o
suttable map datum  Usg the miernational datwm WGS-84 when
you have any doubt. {‘Phis 15 normally the O A standard map
datmm). Report the datim used under all conditions. The

vonvetston between diflerent map svstens is @ matter lor experts
whe collect observation results,

8. Watch for possthle unexpected effects due to Selective
Availahility (8/4)

The S s designed 1o reduce the acouracy of GPS real
tune measuremaents tor "normal” (opon-nmulitary) users because off
mihitary reasons [here are veny ditterent opinions about the
degrec, hime dependence, and possible averagmp of S/AL and
sotnehimes ibseens 1o be amatter of belel

Fhave made s lot of GPS measurements under different
conditans simee Apnl 1996, Always | {ound that when using an
antenna location lree of obhstrichons, an averaging tme of 2 or
more hours s ciiough 1 get averapes with a deviation of somce

tenths of are scconds Trom the “true” posttion. The mifluence of

ellcets ather than 8/A can be considerably higher

Generally all expericaces arc based m the past. We
canuot be sure absolutely that the expenences refernng 1o S/A are
valud torever. The S/A s a man-iade eleet and the "man” can
cruaie an aneapected new SA mode with long-term bias or so0 - So
we have to watch possible gew S/A etlects, A home-staving
observer should make  GPS measurements for his well known
posttion especially durmg nnportant astrononncal expeditions n
order to recognise new S/A cfTeets. Then plan 1o repeat GPS
measureiends tune and  again with unobstructed  horivon
conditions

Summary

A posttion error of +/- 10 meters or [ess can be achieved
unider pood conditions nsing GPS stand alone mode
Recommnendatons tor stand alone GPS measuremients are:
I Place the GPS antenina with as unobstructed a horizon as
possihle
2 Avord the vicmity of reflecting objects
3 Colleot GPS data as long as possible. about 60 smpgle
measurements por hour
4. Sketeh the neighbourhood of the observation site for offset
calculation and m case vou have to return to resurvey davs, months
or cven vears later
5 Ivalnate/enticrse the resulls as soon as possible
[t necessary. repeat the position ieasurements under improved
conduions
7. Record the inap datmn used
8. Watch tor possibie nnexpected effects due to S/A

Phese recommendations include the case of where 1t i
imyprossible to got simtable GPS results under certain circumstances.

Explaration of Plots:

The plots ilustrate the influence of site shiclding on the
dispersion of GPS measurements. Measurement serics of about
16 hours are nsed for this demonstration
‘The letter designation below describes the position of the GPS
antenna:

Plots A- Obstruction tree honzon dowu to about S degrees

levation

6 Occultation Newsfetter, Volume 7, Number 1, May 1998
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Plots 3= Antenna po~iton stirelded by a liouse corner. about 75 %%
ol skv s visible

Plots C- Antenna position shickbed by a house wall, about 45 %40 of
shy s visdbic

The figures are related to the special content:

Plots -1 Shy view: thick pomis indrcate that satelhite positions with
criongh stemal qualiy were used: thin pownts indicate ottered but
shiclded satelite posrhions. Losulated pownts i the north-western
area of plot C-3 may be caused by radio wave reflections due to
nerghboring houses

Plois -2 Estunated posiion ceror (8 PE) over ime as indicated by
the GPS wit. Thas diagram demonstrates the change ol EPE due
lo the change of geometne satelhite arranpement and/or new
selection of =ateHites by the GIPS umt. Insulated points may be
caused by local mterterence and satellite losses due to non-ideal
{non-sotropic) antenna pattern

A-20 Note the permanent change between good and very pood
satellite geometry resulting in a permanent low 1FP1-

B-2: Note the higher change and averape fevel of 1 PE L This series
etidds after 16 hours

C-2: Note the very Ingh FPEL the sieong chanpes of EPE and
mierruptions of measurements due 1o o low a number of visible
satellifes. Good satelhite geometry was never avatlabie.

Plots -3 T'vpical "cloud” of mwasured points in one serics. Note the
wercased dispersion for shickded antenna positions

Plots -4 Average of the averapes of several series (for this
demonstration. more than 20 scrics were used tor cach position).
The center of plat A-1 ix the reference pomt (irue position) lor plot
B-4 and plot C-4 (ollsets ol several meters are corrected). You
can see the bad influence of shiclding and the large bias between
truc position {marked by @ thick pomt) and the average of the
averages 4l piot (-3 4

Fale caura | Lotet UFY wriamrune Wi N AT LY D Ee PWF L
Usad (thick 11nes) andd efocided $thin linoee) GFS Satel|ite Poeltions
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File: swaryl _k2.txt! GPS antenna shielded by a house corner
Usrd (thick Linen? and shieldad (thin lines) GPS Satellite PFosaitions

Circles for Elavation 0,10,20... degeos I

Plot B-1

Flle: swori _k2.txt: 3PS antenna shielded by a hou=mes corner
Estinated Position Evror ouver Time

Yy
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LT ’
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. . M ' . ", RS- ’ ._._4:
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Scale: § hoursdru, 20 m/div

Plot B-2
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Preliminary Results of PHEMU97 A Jomnt Effort
Author: L J. T Bulder
Tastech 44 NL-2771 AB Boskoop. The Netherlands
THI1LBulder ¢ compusersc.com
Co-author. I Van Gestel
Molseweg 10, B-2-H0 Geel, Belgiam
Janics ey be
Abstract
cveral first tune observers of nuitual events participated in
PHEMUT project of Burcau des Lougitudes (BDL) so far
One of them. Jan Van Gestel, a Belgian amateur. used a C8
telescope in combination with a ST-8 camera. Ths eflont resulted
i somme 1Y frames per minute. which were redoced o a Tight
vinve by the anthor. This paper describes the joint cflort 1 petting
these preliminary results. Some experimentation 1s described to
get the best result out of the Jrames and a suggestion for further
provenient 1s given.

Motiv ation to Observe and Equipment Used

hime 7 1997 a discussion ainong friends revealed Jan was
notl planmag to observe any phemu events, smee he thought his
ST-8 camera wonld vicld oo few images 1o be of any scientific
value.  The author twisted Jan's am into trying anyway. sincee
getting a tew images s better than gettmg none at all Vhe elfort
worlld certainly be better than any visual observation. [ expected.

This was later confirmed by project leader Jean-Fudes Arlot of

B

Fraling Jan after the Julv 8-9 events. vielded he had
fallen asleep waiting lor the cvents. July 25, Jan was more alert
and consequenthy more suceesstul - e got his tirst 860 framies tor
2 conseeutive events, Ganvmede Felipsing Faropa (31:2) and
Gavmede Oceulting Furopa (3023 He used an 8 nch Celestron
(eheseope in his 4 meter dome in Geel. Belgium. Tt took him about
an hour or o o mstall his ST-8 including coohng. computer.
sofiware. cte. The chap was cooled down to some -6 C Flc had
set a small window to get all four satelhites downloaded 10 his
computer. integration hme was set at 0.2 seconds. Ths resulted
1 about 19 trames every munute for the 382 event. integration
tine for 302 was set at 0.5 seconds viclding 17 frames per minute
Jan wsed a diapheagin i fromt of Tus C8 for this second event. This
wan the seemg would be better, Jan expected.

Fater cvents even viclded 235 frames per mmuie usmg

updated software i combination with an optimized oricatation of

the ~ateline plane (parallel to pixed rowsy. which allowed for
further downsizing the download arca.

Reduction

Jan used software of Herbert Raab frell 1 1o pet some
prehimimary data trom the frames (hegare 1) Althouph he pot a
ciurve. Jaie was guite worned about the high nose in it Smee I'm
ot fanmltar with thes soltware. 1 was not able to advice i, so. |
proposed to send me the frames. Beeanse [ was not able o read
the ST-X format Jan convemently converted them o comma
suparated tevt biles alter he had pertormed dark current and 1l
ficld correction. Al values were oftset 100 10 aveid any negative

12

values

[ processed them with sottware based on the DI method
ol reduction [ret 2] ret 3] meluding xome movement correchion
routines, as | deseribed at previous ESOP mectings {ret 4
Basically thts mathod boils down to positioning two cimbraving
windows around both the object of miterest and the reference objeat
and sununng the gray values within those 4 windows

For the first event. 312, the light of <atclhite 11 was tahen
as reference. The first arial. without correcting for proper motion
of satelhte T welation to satellate 11 altcady resulied inoa less
nosy curve (lgore ).

Background Analysis, the Key to Further Improvement
Analvzing the background of the object of mterest,
satellite [, can tell a lot about things that are wrong. In general we
can say that things e ok when this background shows a flat nose.
When we look at this background in the tirst tnal (figure
3 we can see a pecuhiar pattern. This pattern with high noise
towards both cnds can be explamed for by the proper motion of
satellite 11 relation to satellie 1 Some hight of satelite I 1
leaking mio the background window due to this monon. which
turned ow 10 be 3 pivels from begm 1o end. When corrected for
this motion. the background ot satetlite I improved (tigure 4).
Varving  the  window yiclded no  further
Tt turned ont the estimated window sizes were
puerfect. I case the size 1s oo small vou wall see the bachground
behave hke the event itself {hgure 5) 10 sumply means the
bachpronmd contains part of the objeet. In case the windows are oo
large vou will see. especially when objects get very close together,
light of the adjacent object leaking mto the background (figure 6
show s towards the end increased noise due to light leaking trom
satellite 111 Using round m stead ol square windows to determine

sles
improvement,

the Mux. mmproves the situation. especralby m this case.

The final curve (figure 73 very well agrees wih
predictions (predicted mastmuem at 22:32-42 U and predacted
tlux drop .33} Figure ® shows the result {or event 302 on the
same date {predicted manimum at 23-30°59 U1 and predicted tluy
drop 0.22%) Tt looks as i the real maxaimum appeared somewhat
carlier and 1lux drop certamly s moch decper. o this case the

Jomnt hght of <atelhtes U and 1 s compared wath hight of sateltite

IV (Satellite | ecould not be nsed because it exceaded the frame
hmls part of the time),

Suggestion

Raducing events ke this, where objects 1o he measured
are very close ogether. will mtroduce sonwe mierference noise
When the smcared Light of the obects could be restored into s
ortgmal  posthon.  this  silvation drantatically
Conscquently the dimension of measuring windows conld be

stnaller. which would clmnmnate the interleience noese

TPproves

l'o reach
sich a situationn, sonne knd of decom olution would be needed  1n
this respect the method deserabed by PO Magam e al Jeet. 5§ looks
very promsing. However lacking the necessan sottware and time
prevented (nviig this appreach
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Discussion of Timing Accuracies trom TV and
Other Sources

Frone Fom Harmon, Hartwood, VAL (cmaitl kodovarerols com)

I]m\ ¢ been plaving with some mleresting timing problens In a
close local arca we have cable from two sources and satelhite
st from 3 sources. as well as over the air TV | have measnred
belween (wo houses a difference of over 1 second on identical
CNN broadeasts. | have also measared almost 173 of a scecond
varation i the WWV 10 ME/ broadeast.  The number of
upidown paths 10 get UNN 1o varjous lovations s the naajor
problem. but even if somceone records CNN and WWV_ the house
next door may be totally different i total delavs. My only reliable
(7 e s coming from 60 kL (WWVRB) andlor averaging the
daovtime delavs on HI WWV 1 really wish there were an
mapensive radio tor the 60 REE time signals. 18 would sure make
lor more <table time reference. Ina pertect world. we would all
use portable cesium clocks (I can dream, can't 1)

Another tune crror came from the distance from the
WWYV radio to the pick-up microphone and if morc than 14 feet,
that info ~hould be recorded. Still another time crror vame from
carrving a cam-corder around. When vou make fast warns the
gvrscope clleet on the rotating head drum stretches or compresses
tune by torcing a tape speed change. This onc is pretty smatl. but
running aronnd ¢an pencrate +- 40 millisceonds.

l'om Harmon

From: Joan and David Dunham

I Rob Robmson: Dunhanmi. David W

Co: DO Washington  USNO - Fuala, Alan: MA Cambridge
MacRobert, A, S&T-SH: FI

Temple Ter Campbelll Tom: MEY Gireenbelt Wayne Warren:
hodox ¢ erols.com

Subject: Re FW Timing from 1V

Prate: Fue. Mar 17, 1998 11:501°M

Rob.

ALO5:44 PM 3/17/98 0600, vou wrote

= Another time crror camne from the distance from the WWY
radio o

== the prek-up microphone and «f more then 10 feet that into
should be

-~ recorded. Sull another tune crror came from caming a
cant-corder

Here agmn 10 fect? | don't think the fag could be mcasured
exeept without sophesticated cgquipuient Over 100 fect
~mavhe bt ot 10, or am 1 wrong”?

The specd of sound i about 1100 teetsccond . Tor video
tming. we preter to heep "othier” erron sonrces well below the 0 03
second video fimc resolubon Soat the "speed ol sound” urror 1s
o be 0l second or less, then the distance from the WWV radio
tor the nuerophone should be FE feet or fess A hittle more wonidn't
hurt. butat would not be a good idea for this distance 1o be 30 10 or

COccnltation Newsletter, Volume 7. Number |- May 1998 |5

SO qoral e then the sound deday imust be applicd 1o the
tnings},
David Dunhan

Fromn Tom Campbct

to Rob Robinson

Co: Dunham. Pavid W2 DO Waslhungton HSNO Fiala, Alan: MA
Cambridge MacRobert, AL S&T-SH: MDD Greenbelt Wavne
Warren: Dunham, David & Joan, home

Subjeet: Re: FWE Tming from 1V

Date Wod, Mar 18, 1998 T'10AM

Hr Rob and all.

= [ean anderstand, CNN having vanances. m dilferent localitics,
due o

= osatellite feeds to cable providers. and the cquipment that cable
providers

= may be using. bt I have NI'VER heard of any vanances n 10
MIT, WWV,

> espectally on the arder of 173 of a second. 1his sounds more like
a

= reaction time, rather than an actual imcasured vanance,

[ agroe with Rob on this [ have done a lot of rescarch on
SW oradio propagation. At 5016, and 15 MHY of the WWV 1}
frequencies. vou can have 1. 2. or 3 hops between the ionosphere
and 1:arth and there will not be any
signdicant change w time delay to the receiving station. The angle
of mcdenee of cach radio retlection s quate low and 1t vou were to
mihe i seale dravwing of the curve of the Farth and the curve of the
visualize that the angle of
incicdence of the radio signal 15 very fow and the number of hops
does not stpntficantly change the distance the signal travels. The
vananees are often measured in microseconds and 1t takes a larpe
munber of these 1o add up to amvthing signiftcant. Example: Video

wnosphere, sou can then clearly

frame accuracy 1< 0.033 seeonds or 33 milhscconds which is equal
to 33333 microsceomds Varations in SWoradio wave
propagation me delay are not nearly this large. A practical figure
ol radio propagation time delav s one millssecond for cach 298
hilometers (185 statute nules) of great circle distanee from the
transmutter to the recerver. Intormation source: Bechler. Roger |
& Lombardi. Michaclk AL "NIST Specal

Pubbivation 432 Time and Frequeney Services”. Washington,
By ¢ US) Government Printang Owee, 1991

Auother tme ereor came from the distance from the WWV

radwo to
~othe pich-up microphone and i more then 10 feet. that inde
shonld be

< recorded. Sull another tiune error came from camang a
van-corder
“lere agam [0 feer” | den't think the Tag could be mcasured
Cweept
“without sophisticated cqmpment Over 10O feet masbe but not
0. or am § wrong?
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The speed of sound is 1130 teet per second at sea level
under conditions of standard temperature and  atmospheric
barometric pressure. Again vanations are not all thal significant
ax long as you are stll able to breathe -0) For video occultation
tinung work. figure 1.1 millisccond of fime delay for cach onc foot
of sgparation of the nucrophons to the SW radio speaker. [Fyou
smmphy figure one millisecond tor cach once foot of sound travel,
vou will still be ok when factoring this tune delay into your final
reduced video time. for all praciical purposes.

As for me 1 always factor in both the SW radio
propagation delay fo my station plus the sound delay mto my final
reduced times. This combined time delay value s often less than
the time of one video frame. But here 1s the way |
teel about that: I video timing accuracy is +/- one video frame. |
prefer that accuracy to be symmultrically centered on my final
reduced video time,

1 do agree that cable TV may not be an accuraie time
reference for video unless the actual number of uplinks/downhinks
are hnown for each of the cable TV providers. My rough extimalte
ix that it takes 11,25 seconds tor each up/down satellite time delay

Tom Camphbell o

Remote Video Stations
Tom Campbcll

[ This article was compiled from 1wo emar] messages |

bought a {2 foot video cable from Radio Shack with the RCA

phona plugs on both ends. And bought a few RCA 10 BNC
adapiers to use wherever required. You will need a few shorter
video cables 1o hook up ¢vervthing. Of course if you are usig an
AC powered VCR recording machine, the 50 foot cable will keep
the AC powered equipment and the axsociated radio interference
trom the power invertor turther away from vour station where o
interteres less with WWV reception. The following s the
technique T used to nunimize RE interference cansed by the power
mvertor

I 1 cutofY the ciparctic highter plug. shortened the 12 'V cord on the
mvertor to 3 inches. attached small battery clamps (Radio Shack)
tor the ends of the shortened DC power cord.

2 1 next atached a short (two foet or less) 12 gange stranded and
msulated ground wire (the heavier gange wire the better) 1o the
metal case of the power mvertor. Used a wire lug under one of the
serews on the metal case to make the connection. [ then attached
a clamyp to the other end of the gronnd wire

3. Place the power invertor inside the engine compartment, attach
the pround to the car chassis, and conneet the invertor to the car
hattery (F use black and red clamps to mdicate correct polarity).

4. The 50 foat extension | plag into the invertor has about 10 tums
wrapped through and around a square shaped femite iron core

located close to the AC power plug

The principle of this v ax lollows
switching type povser invertors do creale 3 broad spectrum of radio
trequency interference (RET) that can reatly degrade the quabity ot
vour WWYV nme signal. The shorter the 12V cord 15 goang into
the unit. the less RED radiated. A solid ground to the car chassis
prevents the unit from clectrically “floating” and prevents the case
of the invertor isell from ctmtting REL The fernite choke on the
AC cxtension cord blocks most remammg RED noise from
propagating along the extension cord. When vou lower the hood
of the engine compartment with pust enough space tor the AC
extension cord. the enfire engine compartment serves as an RE

shicld

Fhese clectrome

If vou have to use an inverter 1o power a 110 V AC VCR, small
TV, ¢le. 1t 15 better to have separate 12 volt batiernies If vou
aftemipt to use the same battery for the source of AC power and (o
power the CCD camera as well as anything clse that 15 12 V DU
powered, you will not enly have a serions RE noise problem that
affcets shortwave WWV reception. but also potential damage 1o
the sensitive CCD camera clectronies,

The latter meaning possible damage due to 60 Lz nipphe
riding on the 12 V DU in the form of voltage spikes as well as the
RF1 component of this ripple that can ¢ater the microcirens of the
CCD camera. Also if the 12 V DC cord to the inverter s long
and/or the verter is not grounded., the ground of the AC cord will
float with a small AC voltage potennial at both 60 17 and REI
noise spikes. The ground side. or chassis, of the AC powered
cquipment wibl also float. Then a situation 15 created where RE|
noise will propagaie along the AC cord. the caxe of a 1able top
VCR or TV set, and along the outer shields of the coavial cables.
This poor ground plane RET noise may be only a few mitlivolis
down 1o a fow microvolts, but keep i mind the signal strength of
a good shortwave WWV time signal is only a fuw nucrovolts at
best.

1t is best to use a separate small 12 V DO battery such as
a "Portapack” or a garden tractor battery for yvour 12V DC
powered feld cqupment.

Your automobile battery can be wsed to power the
mverter that powers all of vour AC powered equipmeat. 1t 1s also
best to ground the inverter 1o the car chassis with a heavy paupe
ground wire with a good connection. { Attach the ground clamp to
an cagine holt. a tender bolt. or someplace that 15 not coated with
paint). Put the inverter under the engine compartment hood close
1o the car battery with 115 12V input keads cut as short as possible
but sull able to attach 1o the battery teeminals wath mediim sied
spring clampsThe metal engme enclosure serves as a very good
RI'L shicld contaming most of the RET when the hood s lowered
with just enocugh opening 1o allow room tor the extension cord.
Use a lonp AC extension cord (fifty teet with a thurd ground ware)
1o brmg the AC power to the cquipment that uses o

Automobile cigarctic highter receptacles are a convenient
place to get 12 V I bt that source of 12 volts is noisier than the
hookup | described due to the fonger 1XC path the current takes to
reach e aoverter Keep e mind that an mnverter works by
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choppmg the 12V DO current 1 oses heavy duty swaitching
transistors toe chop ap the mpat curient The source of the RED
nowse s s switching (choppmg) of the DC mpnt current and the
fonger the wire =~ to the imvedter the more this wire becomes a
“"nore antenna”  IE vou ase e a lovation where the shortwave
WWV e agnal s strong (v pood sipnal Lo nose vatio). von
can got by wathousineg: (he ciparcttc livhtor receptacie Bun when the
WWY sigial s weak wlneh ot often can be. amy locally produced
RET can and will hiterally drown out the WWYV e sipnal

b forgot (o mention iy bist messape that [ use an ol

the shedl AC surge protecton RE D suppression deviee (the bope nsed
to protect PC home computers) bebaeen the power mverter and my
AC extension cord, Most 12V DO 1o FH0V AC powerinvertors
have sone built i REFD notse suppesstone, but | have discovered
from expertenee that this extra REL notse suppression does help.
Lrun a separate short heavy duty ground wire to iy car chassis
trom this surge protector for betier zrounding of the extension
cords grosnd wire. 1 also strongly recommend thai all the AC
powered devices bo the tvpe that has a thisd wire (a gronnd) <o
these grounds ail got connected to the aurd (ground) wire of the
ovension cord I some or all of vour AC powered devices have
only 2 wire cords (a polarezed plugh m this case test the system
Tor nowse. it may be ok as s 1 not then a separate ground wire
may have to be bondad to the chassis of the VORIV cte (a ware
under a screw head) and connected to the ground wire of the
extension cord

Sources of tadio trequency mierference are dithicult 1o
explamn. understand. and know how to nmmimieze. with tewer words
than | have wnitten abose. Tretired carly from a 32 vear carcer as
a certfied semor enganecring iechowian (clectronies). [F vou mvest
vour time i reading nny messages about RED noise suppression
and actuably mvesta smadi azsonet of e and money for the
sunple hardware necded tor (has poise suppression techimque. vou
will gam by having a higher qualiy WWV Lime signal on the video
tape sound track,

A rcasenabhv clean recorded tine signal s better tor the
purpose of andio irigeermy the video hitoe wsertion device from a
plaved back nimute tone for making video tmie msertron dubbed
vopies. The latter muhes 1t possable tor us (o oblam single video
frame tmung accuracy of an ocenltabion event when the tape 1s
advanced frame by frame and rcading the v sdeo tume display on the
trame where the cvent oveurred

Foehfree 1o cmant mie iy ou bac e ansy gpuestions about RE1
naise supprossion or i von costently hase a nowse problem and
need help i findiay oosotution PIbe happy to share miv apphicd
learned shills wath von 1
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Your graze profile could have been here.
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IOTA’s Mission

The Interational Occultation Timing Assouvialion. Inc. was established o encourage and facilitate the observabion of occultations and
echipses It provides predictions for grazing occultations of stars by the Moon and predictions lor ocenltations ol stars by asterods and
plancts. iformation on obscrving cquipment and techniques. and reports to the members of observations made

The Offices and Officers of TOTA

President . .. e . o C o Davad W Dunhane Dunliamia erols.com
Executive Vice PP I\.\ldl.[]l e e PPaul Maley. Paul. 1) Maley ] e pse nasa gon
Exeeutive Seoretany N . Rocky Harper. | LarperR a websicr wireline <lb.com
Seceretary & reasurer .. ‘ o Craig A and Ternt A MeManns. 10T A inlandnet net
Vice President for Grazing ()wulmlmn S-.,r\ wes o S ~ 0 De Misurn Soma, SomaM Facenao acgp
Vice President lor Planctany Oceuliation Serviees .. 0 oo Juwm Stamm, JimStamnrg aztee asucdu
Vice Presadent tor Lunar Ocenltabion Serviees .00 00 o . Kent Okasabhe KentO ¢ hpetgymohplhp com
Vditor tor Ocondeetion Newslewer 000 e : Rex | Faston. SkyGiazer o inlandnct.net
IOTAAS Secuon President .00 . . S C .. Hans-Joachim Bode. Bode«w hphunicchan de
IOTATS Scerctary .. : o S Eberhard 11 R Bredner, VHS 3 -Hamm « t-onhne de
TOTAES Treasarer ... ... L ‘ o T ~. . Klans-Peter Herrmann
IOTATS Rescarch & Doy L.IUP!IILIH e S o ~ . Woltgang Buisker. Beishera gstde
TOTATS Public Relatons . o : I berhard Ricdel. 107 363510 ¢ compuserye con

IOTA European Service (10TA/ES)

Observers from Farope and the British [sles <hould join TOTA/S, sendinp o Furocheck for DM 40,00 1o the account TOTATS. Bartold-
Knaust Strasse 8. 1-30:459 ammover, Germany . Postgiro Hannover 555 8249-303: bank-code-number (Banklezahly 2500 110 30
German members should give [OTAA'S an “authorization for collection” or “Finzugs-Frmacchtignng™ to their bank account. Please
contact the secretany for a blank form. EFull membership in 1O FA/BS melades the supplement for Buropean observers (total and grasimg
occultations) and nunor planet oceultation data_ mcluding iast-mimute predictions. when available. The addresses tor [OFATN are:

Pberhard 1R Breduer Hans-Joachnn Bode

LOTAMS Sceretarn TOTAES Seetion Prosident

Gmsterwey 14 Bartold-Koaust-Str. 8

12-59229 Ahlen 4 (Dolbery) D-30:5% Hanmoser 91

Grermiany Gicriany

Phone 19-238K-365K tin Crermany 0-2388-3653) Phone 49-311-424696 (1 Germany O-5311-424696)
Fan 49-2381-36770 (in Germany 0-2381-36770) Fax. 49-311-233012 (m Germany D-511-23311))
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International Occultation Timing Association, Inc. {(10TA)

IOTA on the World Wide Web

{(FOTA maintains the Tolloming web sites for vour information and rapid notification of cvents.)
10TA Administrative Site
httpZwww inlandnet net/~1ota
This site contains information about the organization known as 10 1A and provides information about joining HOTA and TOTA/ES. topics
related 1o the Occultation Newsletter, and information about the membership--including the membership directory.
10TA Astervidal and Planetary Occultations Site
hetp /Awww anomalics . comiota/splash.him

Thix site contains information on asteroidal and planctary oceultations and the latest imformanion on upcoming events and how to report

them.

10TA Lunar Occultations and Eclipses Site
hitp:/fwww sky net~robmson/istandx him

This site contams information on lunar occullations and celipses and the latest information on upcoming ¢veuts. It also inchides
information explaining what occultations arc and how to report them.

[OTA’s Telephone Network

The Oceultation Information Line at 301-474-4945 s mamtained by David and Joan 1 unham. Muessages may also be left at that namber
When npdates become availablke for asterordal oceultations in the central USAL the intormation can also be obtained from cither 708-259-
2376 (Chucago, H.) or 713-480-987K (1 louston. 1'X)




