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ABS TRACT 

The paper g i ves a review of the r emote sens in g research conducted in 
Western Austral ia . Deta il s are g i ven about the act iv i t i es at 
Commonwealth Sc i ent i f i c and Industr i a l Resea r ch Or gan i zat ion (CS IRO) , 
Murdoch University, Department of Lands and Su r vey and o f the diffe rent 
departments at the Western Aust ra li an In st itute of Technology (WAIT) . 

1. Commonweath Sc ient ifi c and Industr i a l Resea r ch Or ga nizat ion (CS IRO) 
Address : CS IRO 

Underwood St reet , FLOREAT PARK WA 60 14. 

CS IRO i s an Austra li an Government r esearch o rgan i zat ion engaged 
pr i nc i pa ll y on app li ed research in to i ndustr i a l, sc ient i f i c and 
commun ity prob l ems . 

The Div i s ion of Land Resources Management (LRM) i s invo l ved in 
research into management and env ironment a l prob l ems assoc iated wi th 
or as consequences o f conf li ct i ng l and uses . Remote sens ing pl ays 
an important r o l e in these act i v i ties by prov i ding inventori es of 
resources and the env ironmen t, and to mon i tor changes and the e f fects 
of utilization of the resources . 

The projects undertaken by the remote sens i ng g roup in LRM a re 
d iv ided in to two ma in a reas, research and app li cat ion. 

The research i nterests of the group a re pr i nc i pa ll y in the deve lopment 
of techn iques, software and hardware for ana l ys i s of satel lite data , 
ma inl y LANDSAT but with in c reas ing wo r k on othe r sources such as 
TI ROS Advanced Ve ry High Resolution Rad iometer (AVHR R) , NIMBUS 
Coasta l Zone Co l ou r Scanne r (CZCS) and the Heat Capac ity Ma pp in g 
Miss ion (HCMM) . Fac ili t ies i nclude an image process in g system 
based on an HP1 000 (2 1MX-E ) compute r with 256 kbytes memo ry , a 50 
Mbyte d i sc , dual dens i ty magne ti c tape drive, a GR INN EL L i nteractive 
co lour display system , with 512 x 512 p ixe l s and 4 bit pl anes pe r 
co l ou r, and an OPTRONI CS PHOTOWRITE (b la ck and wh ite) which i s 
present l y be in g mod ifi ed us ing three l ase r s to a s ing l e pass co l our 
film reco rder . 

Sof twa re for the system has and i s being deve l oped by the g roup. 
Current softwa re i nc ludes destriping, contrast en hancement, rat io ing , 
spat ia l filter i ng (h i gh and l ow pass) , c lu ste r ana l ys i s and 
c l ass ifi cat ion. Th e group i s working on geomet ri c rect ifi cat ion, 
me r g in g and ove rl ay ing of different images and data t ypes (fo r 
examp l e geophys i ca l and geochem ica l data), and integ rat ion of the 
data i nto data base systems . 
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A package o f in te r ac ti ve prog rams fo r ana l ys i s of LANDSAT data on 
DEC sys t em 10 compute r s ( l a rge, gene ra l pu r pose in te ract i ve mach i nes) 
has been deve l oped and re l eased t o seve ra l comput ing centres at 
Un i ve r s i t ies and Inst i t utes of techno l ogy t h roughout Aust r a li a . 
Unfo r t un ate ly these prog r ams a re not t r anspo r tab l e to othe r mach ines 
tha n DEC 10 . They prov i de a rap i d inexpens i ve means f o r de t a il ed 
ana l ys i s of LANDSAT data , and a re s uit ab l e fo r rout ine app li cat ion, 
o r for ed ucat iona l purposes . 

Comp l ementa ry to th i s resea rch i s act i v i ty i n ae ri a l photog raphy and 
rad iomet ri c meas urement . The gr oup has 2 Hasse l b l ad came ras wi th 500 
f rame magaz i nes and a va ri ety of l enses and fil te rs . Rad iomet ri c data 
i s reco r ded us i ng EXOTECH g round truth r ad iomete r s wi th LANDSAT 
equ i va l ent bandpasses and a BARNES PRT- 5 the rma l rad iometer with a 
bandpass of 10 . 5 - 12 . 5 mi crometers . Othe r rad i omete r s are be i ng 
deve l oped as pr ecu r so r s to the deve l opment of a modu l a r a i rbo r ne 
mu l t i spect r a l scanner. 

The app l !cat ions a reas be i ng i nvest igated inc lu de fo rest cond i t i on 
and di sease mapp i ng , wet l ands invento r y and mon i to ri ng, r ange 
cond i t i on assessment and so il e r osion mon i tor i ng , mi ne r a l exp lorat ion 
and management of min ed areas, wate r resource assessment , bathymetr i c 
mapp i ng, sea surface tempe ratu re and wate r movement , and ani ma l 
hab i tat stud ies . As the g roup i s sma ll, act i ve co ll aborat ion wi th 
outs i de "use r' ' g roups i s essent i a l . 

The above summa ry has been prepa r ed by Dr . F. R. Honey , CS IRO, WA Di v i s ion . 

2 . Murdoch Un ivers i ty . 
Address : Mu rdoch , Western Aus t ra li a 6150 . 
Te l. 332 22 11, Te l ex : AA 927 11 

At Murdoch Un ivers i ty i n the Schoo l of Env i ronmenta l and Li fe 
Sc iences i ntens i ve resea r ches a r e be i ng conducted i n the f i e l d of 
the use of conven ti ona l photog r aph i c mu l t i spect r a l techni ques i n 

(a) the mapp i ng of vegetat i on 

(b) the mon i tor i ng of pl ant d i seases s uch as jarrah d i eback and 

(c) t he dete rmi nat ion of t he spectra l cha racter i st i cs of the 
rad iat ion ref l ected by va ri ous p l ants . 

Al though t he app roach tends t o be convent iona l, i ts un i queness cons i sts 
in i ts app li cat ion t o a ri d zone vegetat i on , and i n the use of hand -he l d 
35 mm and 70 mm foca l l ength cameras f rom li gh t a ircraft f rom l ow 
a 1 t i t udeo 

Resea rche r: Pro f esso r Desmond O' Conno r, Murdoch Un i ve r s i ty , W. A. 

3 . Depar tment of Lands and Su rvey , Weste rn Aust r a li an Di v i s ion . 
Add ress : Cathed r a l Aven ue , Pe r th WA 6000 . 

The Depa r tment of Lands and Survey WA Di v i s ion i s the des i gnated 
co- o rd i nat in g Aut ho rity of State Gove r nment use r s of LANDSAT data . 
In 1979 app rox imat el y 150 usab l e LAND SAT images we r e reco rded ove r 
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Western Aust ral ia mostly for the use of (a) pastoral appra i sement, 
(b) rangelands management , (c) water resources, (d) geolog i ca l 
su rvey, (e) forest resources and (f) env ironmenta l protect ion . 

Pastoral app r aisement and rangelands assessment stud ies using 
LANDSAT data cont inued in the Kimberley and Ashburton Rive r reg i ons 
of the State , while pre li min a ry i nvest igat ions we re undertaken in the 
Nullabor region. The stud ies involving staff from the Department of 
Lands and Survey, Department of Ag ri cu lture and the CS IRO, Division 
of Land Resources Management are aimed at establ i sh in g app li ed 
procedures for monitor ing degraded pastures and mapp ing vegetat i on 
patte rns . The use of maps derived from LANDSAT data in d icat in g an 
initi a l interpretat ion of degraded l and and mapped vegetation 
patte rn s will be used as a pr i ma r y basis for more deta il ed rangeland 
surveys . Ana l ysis of d igita l data comb ined with f i eld survey and 
sampl ing in the Ashbu r ton catchment was d irected at detecting 
trends in r ange l and cond iti on . This study will cont inue for another 
yea r in the Kimberley and at l east two years in the Ashburton region. 

The app li cat ion of first generat i on LANDSAT i magery to regional 
geo logica l surveys cont inued in the North West coasta l regions and 
expanded to the Kimberley district. The Geo l og ica l Su r vey sect ion of 
the Department of Mines i s in charge of this research. 

The Soil Conservation Section , Department of Agriculture, attempted 
to assess LANDSAT 1 s potential to de lineate drought affected crop 
areas where top soi l str i pp i ng has occurred . Subject to the 
ava il abi lity of su i table data th i s study will cont i nue . 

Imagery covering the Southern region of the State (later 1979) is 
being ana l ysed for water resource inventory purposes (Department of 
Fisheries and Wild! ife, Public Works Department) . Annual coverage 
was sought to a i d conventional assessment procedu res. No finalised 
report on this work is availab le, development of computer programmes 
capab l e of extracting water areas are in progress . 

LANDSAT imagery covering remote parts of the State (M i tche ll Plateau) 
have been prov ided to the Forests Department for reconaissance surveys . 
Inventory projects ove r hardwood and softwood forests depend on 
computer software development. 

The Bush Fires Board and Fi s heries and Wildlife Department have used 
LANDSAT images to provide a ready ind ex of bushf ires, in c lud ing 
fireburn histories (where mult i-temporal data was ava il able) , extent 
and burn intens i ty . 

The Wetlands Adviso ry Committee, Department of Conservation and 
Environment was interested i n deve l op in g a multi-level remote 
sensing approach to mon itor wetlands. LANDSAT imagery has been 
used in a number of studies, undertaken by the Department of 
Conservation and Environment ma i nly as a base for map overlays. 

Enquiries may be addressed to Mr. H. Houghton , Liaison Officer, 
Department of Lands & Survey, Surveyor Gene r al •s Off i ce . 
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4. Western Aust ra li an In s ti tute o f Techno l ogy 
Ad dress : Hayman Road , BE NTL EY WA 6102 

At t he Western Aust ra l ian In st i tute o f Techno l ogy severa l resea rch 
projects a r e i n prog ress and accomp li shed in c lud i ng hardwa r e and 
softwa re deve lopments . The staff and gr ad ua te studen t pr oj ect a re 
financed by the In st i tute o r sponsored by d iffe rent agenc ies . 

4 . 1 Department of Electrical Engineering. 

Two projects in vo l ve the des i gn and construct ion of receivers 
capab l e of co ll ect ing and process in g data from orb i ta l sate llites . 

The first project uses the USA Navy Navigational Sate lli te System 
(N NSS) . The prin cip l e of pos i t ion i ng used relies on accurate 
orb i ta l deta il s from any one of s ix sate lli tes and a count of the 
dopp l er frequency change as that sate lli te passes through the 
field of v i ew du rin g prec i se t ime in terva l s . Th i s enab les the 
geometric d i stance between the sate lli te and the receiver (slant 
range) to be eva l uated and thereby the pos i t i on on the earth ' s 
surface to be established . Multiple-pass ca l cu lations y ie l d 
accurac ies of less than 10 metres for pos iti on fixing. The 
receiver cons ists of two ma in sect ions, a dua l-frequency (400/ 150 
MHz) narrow bandw idth, automat i c frequency track in g , phase 
demodulator modu l e and a d igital processor module . 

Development thus far has enabled manual track i ng on the 400 MHz 
channel to be achieved and the phase-encoded data to be 
demodulated. The mass - storage modu l e had been comp l eted and 
initia l software routines deve l oped to process the d i g i ta l data . 
Further work on comp l eting the 150 MHz channel and automatic 
track i ng together with software for gene rat i ng the co- o r d i nate 
va l ues are currently proceed i ng . 

The second project uses the Japanese Geostat ionary Meteorolog i ca l 
Sate lli te (GMS) and will be extended to incorporate the polar 
orb i t ing TIROS-N sate lli te . At this stage, low reso lu t ion 
v i s i ble and i nfrared cloud cove r meteoro l og i cal data i s be i ng 
collected and forms the bas i s of exper imenta l work fo r f i na l 
year undergraduate eng i neer in g students . Both GMS and TIROS-N 
transmit high resolution meteorological data from wh i ch addit i onal 
information on sea surface temperatures, to within 1 °C , can be 
measured. This temperature i nformation is of potent i al va lu e in 
f i sheries, oceanography and i n aspects of meteorology . 

Recept ion and extraction of the temperature i nformation from GMS 
is the ma in project throughout 1980 wi th new work on TIROS-N to 
commence later the same year . Academic staff involved in these 
projects include Dr. W. Car ro ll and Mr. I. James. 
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4. 2 Department of Mathemat i cs and Comp ut i ng Stud ies 

The p rojects f irst l y a re des ignated to d i sp l ay sate lli te data 
in g raph i ca l form and then to deve l op methods for c l ass ify i ng 
and measur ing data co rrespond in g to var ious ground feat ures . 

Pre li mi na ry work was done on data from NIM BUS sate llit e us ing 
t he PASCAL l anguage wi th a few FORTRAN sub-rout ines . In gene ra l 
PASCAL proved sat i s f actory for the l a rge amount of data man i pu l a
ti on r equ ired and the fac ili ty fo r in c ludin g FORTRAN rout ines 
enab l ed ex i st i ng i nte r po l at i on sub prog r ams to be used . 

Wo r k on the LANDSAT data i s an on- go ing project . The data 
ana l ys i s prog rams have been written in FORTRAN with t he use 
of va ri ous non - standard extens i ons to the lang uage and a ve ry 
f ew li brary sub -rout i nes, INDUS and ISH IFT, wr i tten i n 
assemb l y l ang uage . Thi s has a ll owed the work to be sha r ed by 
va ri ous p rog ramme r s and wil l a ll ow eas i e r access by othe r users . 

Fu rt he r enqu iri es may be add ressed to Dr. P. Hodgson, WA IT. 

4.3 Depa rtment of Phys i cs 

Durin g the past two yea r s resea rch has been i n iti ated into 
meteo ro l og i ca l app li cat ions of sa t e lli te data . In t he ma in the 
ana l ys i s has been concent r ated on NIM BUS 6 mi c rowave data (SCAMS) . 
Spec ifi ca ll y , multi-frequency microwave effect i ve bri gh tness 
temperature info rmat ion at 22 GHz (wate r vapour line) , 32 GHz 
(atmosphe ric wi ndow) , 52 . 8 , 53 . 8 and 55 . 4 GHz (oxygen ba nd ) ha ve 
been p rocessed to y iel d wate r vapour, c l oud water content , 
prec i p it at ion est imates and su rface wind speeds . Co rre l ations 
with synopt i c data have been un de r taken . The i nvestigations have 
been cond ucted both over- l and and ove r- sea . Unfo r tunate l y the 
p i xe l s ize for SCAMS data i s l a rge (~ 145 km) , but with i mp r oved 
radiometers pl anned , the cont ributi on to be made by mi c rowave 
data ho l ds exce ll ent po t ent i a l. Ni mb us 6 data from an a lte rna te 
mi c rowave senso r (ESMR) i s pr esen tl y undergoing ana l ys i s and wil l 
be compa r ed with in f r a-red data . 

Without doubt there i s cons iderab l e i nte rest in i mp rov i ng t he 
contri but i on that sate lli te r etr i eved da ta i s mak in g to ocea nog raphy . 
In that sea sta te i s pri ma ril y linked th rough t he sea - a ir interact ion 
to the cond iti on of the over l y i ng atmosphe re , the ana l ys i s of ove r
sea infra-red and mi c rowave data ha s much to offe r to the ocea no
g ra pher . While extens ive resea rch rema in s to be done, pa rti cu l a rl y 
in developing and va li dat ing app rop ri atea l gor it hms , the prospects 
for sate lli te dete rmi ned ocea n cu rrent meas urements r ema in 
opt imist i c . 

A rev i ew of the cu rrent state of the art f o r atmosphe ri c r emo t e 
sens i ng by Lhe rmi tte (1979) and in sate llite oceanography by 
Huang (1979) a re worthy of note . A numbe r of Internal Reports 
a ri s in g from research act i v iti es wi th i n the Department of Phys i cs 
(Bea ll 1978 , Bee r 1978, Gl asbe rgen 1979) a re ava il ab l e . 
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All enqu iri es may addressed t o the resea r che r in charge , 
Dr. M.J. Lynch. 

4.4 Depa r tment of Su r vey in g and Ma pp ing 

(a) NAVSAT Dopp l e r Fi x in g 

A compute r prog r amme 1 1Space Fit 11 has been developed which 
uses as i nput lat i tude , long itu de a nd height as output by 
any sate ]] ite processo r and conve rt s this data i nto the 
national sp hero id and datum for any count ry g ive n t hree 
known s t at i ons . The prog r amme i s be in g used t o invest i ga t e 
whether furthe r densification of sa t e lli te contro l i s better 
referred t o l oca l stat ions by l east squa res fit than by us ing 
the uni ve r sa ll y adopted transformation cons t an t s . 

All enqu iri es may be addressed to the deve l ope r and 
programme r, Dr. L. A. White, Depa rt ment of Survey in g and Mapping . 

(b) Bathymetric Mapping From LAND SAT Data 

Th i s i s an on - go i ng a rea of student research and p rog r ammes 
have a lready been deve l oped to p rov i de contour s f rom LANDSAT 
image ry . 

(c) The resea rc h i s dea ling wit h the dy nam i c systems app li ed 
t o LANDSAT sate lli tes and encompasses a detailed e rro r 
ana I ys i s re 1 a ted to (a) object (ea rth ) , (b) senso r 
pl atfo rm, (c) senso r r e l ated and (d) process ing related 
e rro r s . A program package has been developed to dea l with 
the geomet ri c co rrect ion of LANDSAT MSS data and n ine 
images have been tested to p rove the app 1 i cab i 1 i ty of the 
suggested method . 

(d) The Use of LAND SAT MSS Data For Reg iona l Planning 

Staff and students are ca rry ing out project work in this 
area to demonst rate the feasibility of the techn ique . 
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Enquiries in connection wi th points (b) , (c), and (d) may 
be addressed to Mr. J.A. Szo reny i, Department of Su r vey i ng 
and Mapping, WAIT. 

* * * * * * * * * * 
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