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INTRODUCTION

The sec ond phase of the ASTER Im ag ery for Brit ish
Co lum bia Pro ject, spon sored by Geoscience BC, has in -
cluded in creas ing the quan tity of Ad vanced Spaceborne
Ther mal Emis sion and Re flec tion Ra di om e ter (ASTER)
im ag ery avail able through the BC Min is try of En ergy,
Mines and Pe tro leum Re sources’ MapPlace website (BC
Geo log i cal Sur vey, 2006). One hun dred new im ages have
been added to the col lec tion for a to tal of 239 (Kilby et al.,
2004; Kilby, 2005; Kilby and Kilby, 2006) and they are
avail able for anal y sis through the MapPlace’s Im age Anal -
y sis Tool box (IAT). The new im ag ery fills in gaps be tween
pre vi ously ob tained im ag ery and adds cov er age in ar eas
where cov er age was pre vi ously avail able. Ev ery ef fort was
made to use the lat est im ag ery pos si ble with a num ber of the 
im ages be ing col lected in the sum mer of 2006. A num ber of
ad just ments have been made in the type and qual ity of the
de riv a tive prod ucts as so ci ated with the ASTER im ag ery.

The prep a ra tion of the ASTER im ag ery for anal y sis
through the IAT has re mained the same as de scribed in
Kilby and Kilby (2006). This in cludes orthorectification
and at mo spheric cor rec tion. The two vir tual re al ity files
have been re moved from the prod uct suite for the 100 im -
ages added dur ing this pro ject. The Key hole Markup Lan -
guage (KML/KMZ) file prod uct has been im proved to pro -
vide sim pler de liv ery with better re sults. This mod i fi ca tion
has been made for all the ASTER im ag ery on the website.
In re sponse to user re quests, the static min eral map im ages
are now avail able for down load. The static im age mask de -
scribed in Kilby and Kilby (2006) has been re placed by an
in ter ac tive mask ing tool in the IAT.

The IAT now pro vides on line im age anal y sis ca pa bil i -
ties for 239 ASTER im ages cov er ing most of the prov ince.
The north east por tion of the prov ince still re mains sparsely
cov ered due to the rel a tively low value of ASTER im ag ery
to min eral ex plo ra tion in this re gion. Other pop u lar web
tools such as Google Earth (Google, 2006) have made some 
of the ear lier IAT prod ucts such as the vir tual re al ity files
some what re dun dant and they have been dis con tin ued. The
in creased pop u lar ity of the KML for mat for spa tial data de -

liv ery and view ing has spurred the en hance ment of the
KML files pro vided by the site.

This pro ject pro vides ac cess to a re cent pro vin cial-
scale de tailed dataset of multispectral im ag ery that can be
freely down loaded or used on line in con junc tion with the
MapPlace to iden tify al ter ation zones, geo log i cal fea tures
and new ex po sures. The tools in the IAT can be used to gen -
er ate map im ages of al ter ation zones in ar eas of good ex po -
sure or pros pect for al ter ation min er als in iso lated out crops
and roadcuts.

IMAGE ANALYSIS TOOLBOX
ENHANCEMENTS

Image Coverage and Processing

One hun dred new ASTER im ages were pur chased as
part of this pro ject. Two pre vi ous pro jects had added 139
im ages to the IAT. ASTER im ag ery for this pro ject was ob -
tained from the Land Pro cesses Dis trib uted Ac tive Ar chive
Cen ter op er ated by the United States Geo log i cal Sur vey
(USGS) and the Na tional Aero nau tics and Space Ad min is -
tra tion (NASA) for US$80 per im age. Se lec tion cri te ria for
the new im ag ery were 1) new area cov er age, 2) min i mal
snow and cloud cover and 3) cur rency of im ages. Fig ure 1
shows the dis tri bu tion of the newly added im ag ery and the
pre vi ously ex ist ing im ag ery on the IAT.

The new ASTER im ag ery was pro cessed in the same
man ner  as  p re  v i  ous  years .  The  im age  da ta  was
o r tho rec t i f i ed  and  a t  mo  sph e r  i  c a l l y  co r  r ec t ed .
Orthorectification was per formed us ing the AsterDTM
(SulSoft, 2006) add-on to the ENVI im age anal y sis pro -
gram (ITT, 2006). The orthorectified im ages were then
man u ally ad justed to fit the TRIM (Ter rain Re source In -
ven tory and Map ping) 1:20 000 scale dig i tal base map data
dis played on MapPlace. Po si tional prob lems ex ist with the
TRIM base in some ar eas and some po si tional er rors are
pos si ble with ASTER. For con sis tency, the ASTER im ages
were mi grated to the TRIM base.

At mo spheric cor rec tions were per formed on the VNIR 
(Vis i ble and Near In fra red) and SWIR (Short Wave In fra -
red) bands in all the im ages us ing the ACORN5 (At mo -
spheric COR rec tion Now) pro gram (ImSpec LLC, 2006).
This pro gram per forms a pixel-by-pixel cor rec tion of the
im age val ues by re mov ing the ef fect of wa ter vapour and
other gases in the at mo sphere us ing the MOTRAN4 tech -
nol ogy. ASTER im ag ery does not con tain enough in for ma -
tion to cal cu late the amount of wa ter vapour found within
an im age, so an es ti mated value of 15 mm of at mo spheric
wa ter was used for all im ages. The ground el e va tion is re -
quired as in put to ac cu rately es ti mate the thick ness of at mo -
sphere above the tar get area. Each im age was ex am ined and 
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the el e va tion value for most of the rock ex po sure was used
for this cal cu la tion. The at mo spheric cor rec tion changes
the im age val ues from ra di ance to rel a tive reflectance.

Interactive Masking Tool

The orig i nal method used to mask un wanted im age
pix els out of IAT cal cu la tions (Kilby and Kilby, 2006) was
pre cal cu lated and had lim ited flex i bil ity given the many
pos si ble anal y sis sce nar ios. For ex am ple, a sin gle mask that 
in cluded the re moval of wa ter pix els from an anal y sis is of
lit tle value to some one in ter ested in look ing at the wa ter but
not the veg e ta tion or clouds. A new set of in ter ac tive mask -
ing tools have been added that al lows us ers to ap ply flex i ble 
pa ram e ters to deal with vari abil ity be tween im ages and
anal y sis tar gets. Fig ure 2 shows the lay out of the mask ing
tool avail able for all the ASTER anal y sis tools.

A mask can be built up from three com po nents: veg e ta -
tion, wa ter and white stuff (snow, ice and clouds). The de -
fault val ues in the in put boxes can be changed by us ers as
they see fit. The mask is ap plied by check ing the Ap ply box
prior to dig i tiz ing an area of in ter est on the im age. The
masked area will ap pear black and not be in cluded in any of
the cal cu la tions. The veg e ta tion value is based on the
NDVI (Nor mal ized Dif fer ence Veg e ta tion In dex) value of
the pix els that range from 0 to 1. The higher this value the
more veg e ta tion (chlo ro phyll) must be mea sured in a pixel
be fore it is masked out. Both the white stuff and wa ter pa -
ram e ters use band 3 val ues to de cide if a pixel is to be
masked out. The wa ter com po nent masks out all pix els with 

band 3 val ues lower than the en tered value and the white
stuff com po nent masks out all pix els with band 3 val ues
greater than the en tered value. Us ers are en cour aged to ex -
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Fig ure 1. Dis play of ASTER im age foot prints in BC. Im ages added dur ing this pro ject are dis played in dark red
and pre vi ously avail able im ages are dis played in green.

Fig ure 2. Mask ing tool lay out as it ap pears in all tools used 
to an a lyze ASTER im ages in the Im age Anal y sis Tool box
(IAT). In this case, the Two-Band Ra tio tool is shown. The
user can change the ini tial de fault val ues and check the
Ap ply box to ac ti vate the tool.



per i ment with val ues to pro duce a black mask of rec og niz -
able ar eas, such as veg e ta tion, wa ter, snow and ice, and ap -
ply the mask to a spe cific area of in ter est.

Alteration Image Download

Four min eral al ter ation im ages were pre pared for each
ASTER im age and made avail able within the IAT. Shortly
af ter an ear lier re lease of this in for ma tion, us ers re quested
the down load of these files for use in their own soft ware. As 
a re sult, these files are now in cluded on the down load page.
The im ages are in por ta ble net work graphics (PNG) for mat
with an as so ci ated world geo-lo ca tion file (PGW) and are
in UTM pro jec tion. The masked-out por tions of these im -
ages have been made trans par ent. The four im ages map the
band ra tios that have proven use ful in iden ti fy ing si li ceous
rocks, iron ox ides, seri cite and illite, and alu nite and
kaolinite. The band com bi na tions (J.A. Zamudio, pers
comm, 2005) used to cal cu late each of these im ages are

• si li ceous rocks   (B10+B11+B12)/3/B13

• seri cite and illite   (B5+B7)/B6

• alu nite and kaolinite   (B4+B6)/B5
• iron ox ides   B2/B1

Virtual Reality Removal

Vir tual re al ity files (WRL for mat) were pro duced for
the first 139 im ages loaded on the site. The pur pose of these
im ages was to al low us ers, with the ap pro pri ate view ers, to
in ter ac tively fly around the 3-D ter rain mod els. How ever,
with the avail abil ity of easy-to-use view ers such as Google
Earth, there is no lon ger a need for these files. AS TER-
related im ages and prod ucts can be draped di rectly over the
Google Earth ter rain by the user, mak ing for a very in ter ac -
tive view ing op tion. In some ar eas, the Google Earth ter rain 
is not as de tailed as the AS TER-de rived DEM, but this is
likely to change as more de tailed el e va tion data is re leased.

Keyhole Markup Language (KML/KMZ) Data

The KML for mat has re cently be come very pop u lar for 
dis trib ut ing spa tial data due largely to the suc cess of the
Google Earth KML viewer (Fig 3). A num ber of other
view ers and GIS prod ucts now can uti lize data in
KML/KMZ for mat. KMZ for mat is es sen tially a com -
pressed ver sion of the KML file with a few ad di tional ca pa -
bil i ties. The KMZ files pro vided through the Google Earth
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Fig ure 3. Ex am ple of a Google Earth view of a Key hole Markup Lan guage (KML/KMZ) file for a sin gle ASTER im age. Shown in the view are
the ge ol ogy poly gons with about 50% trans par ency, fault lines, iron ox ide min eral al ter ation im age and MINFILE points (MINFILE, 2006).



link on the IAT have been mod i fied to sim plify their de liv -
ery and im prove the re sul tant views.

The orig i nal six AS TER-re lated im age over lays and
the ASTER im age foot print are still in cluded in the KMZ
file. These in clude

• a near-nat u ral col our im age
• an ana glyph im age
• a si li ceous rock im age
• a seri cite and illite im age
• an alu nite and kaolinite im age
• an iron ox ide im age
• the im ag ery and spa tial data from Google Earth.

Pre vi ously, some ge ol ogy and min eral oc cur rence
(MINFILE, 2006) in for ma tion was in cluded from the
MapPlace. The de liv ery of this in for ma tion was based on
WMS (Web Map Ser vice) tech nol ogy. The re sult of this
form of de liv ery was very coarse ras ter linework that re -
quired re fresh ing from the server ev ery time the view
moved. The ge ol ogy con sisted of fault lines and for ma tion
con tacts. The MINFILE data was dis played with poor qual -
ity la bel ling. The WMS style of data de liv ery in the KMZ
files has been dropped in this pro ject in pref er ence for in -
clud ing the ac tual linework for the faults and ge ol ogy poly -
gons (Massey et al., 2005; Fig 3). As a re sult, the ini tial
down load may take a lit tle lon ger but the re sul tant dis play is 
far su pe rior. The MINFILE lo ca tions are also dis played in a 
more dy namic form with links to oc cur rence de tails, sim i lar 
to those found on the MapPlace and MINFILE websites.
View ers such as Google Earth, WorldWind and ArcGIS
Ex plorer or GIS sys tems such as Man i fold and FME can
read the ge ol ogy and MINFILE in for ma tion de liv ered in
this for mat.
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