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ASSIGNMENT~-D An Invitation to Share 
Your Best Stereo Images 
with the World! 

More "Favorites" Needed 

E ntries have begun to trickle i 
for the current "One of Your 
Favorites" Assignment. We 

hope the two views reproduced 
here will inspire more readers to 
send in examples of their slide or 
print work that, for whatever aes- 
ihetic, technical, emotional or 
whimsical reasons, are among their 
favorites. 

No Deadline 
We're asking vou to send in 

"Mythical & Mysterious Creatures" by Dale Walsh of St. Laurent, Quebec, was taken 
in 7 986. Notes on the back explain, "This is the Nytapola Pagoda in the Nepal city 
of Bhaktapur. The outside of this pagoda displays ten mythical beasts each one 
stronger than the previous one (in this view we do not see all of them). Life in the 
Himalayans is a fragile state and the people of these mountains know it. Earthquakes, 
avalanches, freezing cold winds and steep thin trails threaten constantly. Spirits, 
demons & demigods haunt those who live there. " o D. wobh 1986 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

The Rules: 
As space allows (and depending on the 

response) judges will select for publication 
in each issue at least two of the best views 
submitted by press time. Rather than tag 
images as first, second or third place win- 

ever photographed, drawn or oth- 
erwise generated. That's the extent 
of the category. Entries simply 
need to be images you find special 
somehow-something you'd like 
to share with other members even 
if you can't easily explain why. If 
you wish, feel free to send up to 
six stereos for us to do the selec- 
tion from a few of your favorites. 
As yet, no deadline has been set 
for this very open Assignment, in 
the hope of eventually sharing a 
wide variety of interesting views 
from more readers. 

ners, the idea will be to present as many 
good stereographs as possible from among 
those submitted. 

Any image in any print or slide format is 
eligible, ( K ~ ~ ~  in mind that images will be 

(Continued on page 35) 
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Books IN Stereo 
Books ABOUT Stereo 
Books RELATED to Stereo 

If a book even MENTIONS stereography or stereographers, there's 
a good chance that you can order it from the NSA Book Service! 
For a complete catalog and ordering information, contact the NSA Book 
Service, 4201 Nagle Road, Bryan, TX 77801 or visit the NSA web site: 
www.nsa-3d.orq 

among all the stereo images you've 1 



Volume 25, Number 1 MarchIApril 1998 

T H E  M A G A Z I N E  O f  
3 -D IMENSIONAL  I M A G I N G ,  P A S T  & P R E S E N T  Drivin So'ourner on Mars .......................................... B 4 

by John ennis A Pvbllratm d 
NATIONAL 

Churches in the Parlor: 
John McAllister & Brother of Philadelphia ............................ 12 

by Dr. William Allen Zulker o f  Directors 
n, Chorrmon 
Fleming The Amateur Photographic Exchange Club: 

Deja Vu All Over Again ...................................................... 20 
by Greg Kane 

Alloy b 
David HI 

D~eter 
T.K. Tre 

rlscorn 
~tchison 
Lorenz 
madwell 

3-D Lab Report ............................................................ 
by Bill Davis 

25 NJA urrlcers 
Larry Moor, President 

Mary Ann Sell, Kce President 
Bill Moll, Vice President, Actrvities 

Larry Hess, Secretory 
David Wheeler, Treasurer 

Stereographer's Studio to be 
Wisconsin Historic Site .............................................. 29 

Stereo World Staff 
John Dennis, Editor 

ean lacobowitz, Associate Editc 
Karen White, Associate Editor 
Tim White, Associate Editor 

~ l k e  Province, Research Consultorr[ 
Mark Willke, Art Director 

Lois Waldsmith, Subscriotion Monaaer 
)n R. Gibbs, Ba, 

Labs Offering Stereo Processing/Mounting .............. 34 
by Bill Davis 

Editor's View comments and Observations ............................................. 2 
by lohn Dennis 

The Unknowns can  You Identify the Subjects of These Views? ...................... 3 
by Neal Bullington 

row to keacn u, 
NSA Mer 

nemberrh~ps, rene 
#ox 14801, CO 

nbership 
wolr & oddr~rs ch 
~lumbus, OH 1 

(New r 
P.O. B 

'anger) 
13214 ........................ The Society News from the Stereoscopic Society of America 11 

by Norman B. Patterson 
Questions Concerning 

Stereo World Subscriptions European Gems Stereoviews from Old Europe and the Stories Behind Them .... 26 
by Dennis Pellerin & Pierre Tavlitzki Lar Hess (602) 638-1486 

1600 W La/& ~r . , '# l  275,,Tempe, AZ 85282 
0-mall: larry@sapphlre-star.com ....................................... Newviews Current Information on Stereo Today 30 

by David Starkman & Iohn Dennis o World Ba 
(Write lor ovaik 

Box 398, Syc, 

ck Issue Se 
ihil!ty & pr~cer.) 
arnore, OH 44 View-Master Information on the Reel World ......................................... 32 

by Wolffancy & Mary Ann Sell 
P.O. 

Stereo World Editorial Office 
l l ~ t~e rs  to tlip editor ortl<Ier & coiendor lirfrnorl Classified Buy, Sell, or Trade It Here ...................................................... 36 

k 1 0  SE 71 st Ave., Portland, OR 97206 
(503) 771 -4440 

~orld@cnnw.n 
Calendar A Listing of Coming Events .................................................... 38 

tereo World 
(Clorrrlied 8 -- -. . 

I Advertisir 
d~rpioy ads) 

b t  I I st ~ v e  , Portland, OR 
(Insert flyers & aucrron odr) 

3us, 1 Lauren Dr , Cardlner, 

)liver Wendell Holme 
eoscopic Research Lit 
d with th? Natronol St~reoscopic Ass 
Erle Ave , Clnclnnatl, OH 4 

e-rnall vrnrnaselI@c~ntl net 

oscopic Society of Ame 
d wrth lhr Notronal Stpreorropa Arsor!~ 
3b Levy, Membership Secreta? 
jW 34th Ave , Portland, OR 97 
,-mall shab@easystreet corn 

"Pinky" by Ernie Riardin of Cedar Rapids, /A, is one 
of the views recently distributed to members of the 
Amateur Photographic Exchange Club, the 1861 
stereo organization reconstituted (for the second 
time) in early 1997. On a regular basis, the group's 
members exchange (and keep) print stereographs, 
creating several large collections of exceptional 
modern stereography. For more images and details, 
see "The Amateur Photographic Exchange Club: 
Deja Vu All Over Again" by Greg Kane. 

rica 
~ t~on )  

I 
'201 

Shi 
6320 ! 

A Projectic 
W~lllarn 

mall. wdugg, 

,n Consult, 
D u 9 s n  
an3 ajuno cc 

anr 

Im 
Stereo World(ISSN 0191-4030) is published bimonthly by the National Stereoscopic Association, Inc., PO. Box 14801, Columbus, OH 43214. 
Entire contents 01998, all rights resewed. Material In this publicat~on may not be reproduced without written perm~ssion of the NSA, Inc. Print- 
ed In USA A rubscr~ption to Stereo World 1s part of NSAmemberrhip. Annual membership dues: 126 th~rd class US, $38 flrst class US, 138 
Canada and fore~gn surface, $56 lnternatlonal a~rmail. All membersh~ps are based on the publish~ng year of Stereo World, wh~ch be Ins in March 
and ends w~th the IanuaryiFebruary Issue of the next year All new membersh~ps recelved w~ l l  commence wlth the MarchiApri issue of the 
current calendar year. When apply~ng for membership, please adv~se us 11 you do not deslre the back Issues 01 the current volt - ~ 

Member, International Stereoscopic Union 
~ 

!ere0 World on the WI 
www.nsa-3d.org 



EDITORS HEW Comments 
and Observations 
john Dennis 

Roving Mars With A Stereo Camera 
N SA members attending the 

national convention don't 
usually spend much (if any) 

time watching TV in their hotel 
rooms, but last year's July 4th 
landing of the Mars Pathfinder 
mission was an irresistible distrac- 
tion that kept a lot of sets turned 
on for at least a few minutes dur- 
ing the July 4-6 NSA convention in 
Bellewe. Many newscasts made 
surprisingly frequent mention of 
the fact that stereoscopic images 
were being sent back, and the tim- 
ing of the event couldn't have 
been better if the Convention 
Committee had arranged the 
whole thing. 

Even among people paying the 
most attention, it's doubtful that 
many could have guessed just how 
widely and enthusiastically the 
mission's stereo images would be 
disseminated via the internet, 
printed publications, slides and 
CD-ROMs. Generally in anaglyphic 
format, Mars Pathfinder stereos 
became as well known as the color 
panoramas from the lander and 
are probably among the most 
widely distributed and studied 
non-entertainment stereonravhs 

front cameras on the rover itself. 
Not easily viewed stereos even 
after digital improvements, these 
very wide angle, wide based, low 
elevation, black & white images 
have received far less attention 
than the panoramic color views 
from the lander's stereo camera. 
But since they reveal in 3-D sights 
otherwise inaccessible to human 
eyes, they seemed an appropriate 
way for Stereo World to observe the 
first anniversary of the historic 
landing. 

Our thanks to Jurre van der 
Woude at JPL and NSA member 
Peter Steinkamp for their help with 
this article. 

Naming Sojourner 
The Sojourner rover is certainly 

the farthest traveling stereographer 
ever to send back views of an exot- 
ic place, and while most people are 
aware that it was named after 19th 
century African-American aboli- 
tionist and feminist Sojourner 
Truth, fewer know how the name 
was chosen. 

In 1994, the Planetary Society 
and JPL distributed an essay con- 
test to schools around the country 

and the world through the teach- 
ing magazine Science and Children. 
Students were asked to select a 
heroine and write about her histor- 
ical accomplishments, explaining 
how a rover named for her would 
translate those accomplishments 
to the Martian environment. 

Out of 3,500 essays by students 
from the U.S., Canada, India, 
Israel, Japan, Mexico, Poland and 
Russia, the Sojourner entry by 12 
year-old Valerie Ambroise of 
Bridgeport, CT, was the winner. an 

Correctio~ 
No, you w 5 A 

'98 Conventic ,ue 
(bl. 24 NO. b,. I I IC IUI 1 1  I, ( c ~ ~ r p i  for 
the Auction Catalog order) were all 
inserted in the earlier double issue 
(Vol. 24 No. 4h5). But a couple of 
small ads explaining where to get 
extra forms had a "see forms inserted 
with this issue" line that was mistak- 
enly left in when they were run in Vol. 
24 

the table of 
cor fied "The 
Stereo Pinhole" as a review when it is 

ticle by Pa 

No.6. 
Also in Vol. 
itents wrol 

-. . . 

ns: 
eren't miss 
2n forms f~ 
C\ TL- C-. 

;ing any N! 
-om last iss -- / -..--- 4 

. 24 No. 6, 
ngly identi 

ul Gentry. 

- - .  
ever made. One story largely miss- I I 

ing from the many published 
images and vreliminarv scientific 
con~lusionsLhas been (hat of why 
and how stereoscopic imaging was 1 Galapagos Crash Kills IMAX Stereographer 1 
crucial to the mission and>xactly 
how it was used to help guide the 
movements of the Sojourner rover. 

To get that story, we went direct- 
ly to Sojourner rover driver Brian 
Cooper who created the computer 
program for the Rover Control 
Workstation at the Jet Propulsion 
Laboratory, helped in the design 
and testing phases of the mission, 
guided the rover down the lander 
ramp and throughout the mission, 
and, in his own words, has "...been 
a big fan of all things stereo for a 
long time." Included are several of 
the images from the stereo-paired 

IMAX stereographerlcameraman 
Noel Archambault and pilot Bill 
Raisner were killed June 25th 
when their ultralight plane crashed 
high on the northeast slope of Vol- 
can Cerro Azul, a major volcano 
on Isla Fernandina in the Galapa- 
gos. They were working on the 
newest 3-D IMAX project, Galapagos 
Rediscovered, produced by Man- 
dalay Media Arts for Imax and the 
Smithsonian Institution. 

According to Steve King, an 
assistant to the film's producer, the 
ultralight took off the morning of 
the 25th heavily laden with equip- 

ment and four hours worth of fuel. 
When it failed to return, aerial 
search teams were sent out, who 
experienced heavy turbulence over 
the sides of the volcano, some in 
clear air, which most likely pre- 
sented a catastrophic hazard to the 
lightly built craft. A search plane 
spotted the wreckage June 30, and 
ahelicopter was able to reach the 
rugged crash site the next day. 

The tragic news above was relayed to 
SW by Robert Rloombercq jlrst as this issue 
was about to go to press. We'll have more 
background and details in an ~rpcornin~q 
issue. 
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Can You Identify the 
Subjects of These Views? 
Neal Bullington 

what or 
r your col- 
VSA mem- 
. . 

than gener- 
nation on 
re address. 

C oing crazy guessing the who, 
where of unidentified views ir; 

lection? Get help from the entire I 
bership by sending views to The Unknowns, 
5880 London Dr., Troverse City, MI 49684 
with return postage. Even views with printed 
titles from major publishers can sometimes 
fail to identify some aspect of the subject. 
(Unusual subjects or interesting street scenes 
are more likely to be printed here 
ic houses or pastures.) Send infort 
subjects you recognize to the sun; 

~ -~ - - 

W e are hoping to present this 
column in every other issue. 
At this time we are low on 

material, so if you have unknowns 
that need identification, send 
them along. Having received no 
information about our last offer- 
ings, we will proceed to our new 
unknowns, submitted by Ralph 
Kieffer. 

a 
'XU! 

The first is an orange card view 
of a partially destroyed church. 
This might be a "disaster" view, or 
perhaps a historic ruin in Europe. 

The other is a tan card, obvious- 
ly a large resort hotel, probably 
somewhere in the east. Places like 
the White Mountains, Saratoga 
Springs, and Hot Springs come to 
mind. D~~~ it look familiar to any- 
one? e m  



6n Mars 
by John Dennis 

left shows "flutes" ' (streamlined depres- 
sions) and the slight- 
ly larger rock on the 
right shows features 
that appear to point 
up-wind (wind com- 
ing from the left rear 

- of the rover). 
AN images NASA//PL/ 

Cal Tech0 ...................................... 

a. - ' ,  I 
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computer simulations of a scene 
from nearly any angle possible. 
When Brian Cooper was driving 
Sojourner, he wasn't just watching 
3-D videos from the rover's cam- 
eras and holding a joystick, imag- 
ining himself on board the little 
six-wheeled vehicle as it 
approached the next interesting 
rock. His answers here help reveal 
just how much more sophisticated 
the whole operation was. 

SW: It's always delightful to 
learn that someone in a position 
like yours really enjoys "all things 

A s our way of observing the first 
anniversary of the successful 
Mars Pathfinder Mission of 

July, 1997, Stereo World is delighted 
to present the following interview 
with the Jet Propulsion Laborato- 
ry's Brian Cooper, who "drove" the 
mission's unique Sojourner Rover 
across the rocky surface of Mars 
with the help of remote stereo- 
scopic imaging systems on both 
the lander and the rover itself. 

The significance of the fact that 
the first mobile exploration on the 
surface of another planet was guid- 
ed by stereo images (many of 
which were quickly shared world- 

Titanic beneath the sea or a rover 
on Mars, has become an essential 
element to both navigation and 
documentation in such missions. 
When the image is important 
enough, flat just doesn't cut it. 
There's nothing to match seeing 
something with both eyes, and as 
human vision is extended out into 
the solar system and beyond, that 
evolutionary advantage is no less 
important than it was to the earli- 
est hunter-gatherers in the forest. 

Combined with laser ranging 
systems, stereo imaging also makes 
animated, accurate, interactive 

wide via the internet) is hard to 
either fully appreciate or overstate. 
With millions of dollars and years 
of research at stake, stereo imaging 
in remote photography situations, 
like a probe floating through the 

........................................................................................................................................................ 
This stereo was taken by the rover front cameras on So1 26 (luly 30, 7 997). The rover 
was facing towards the south-southeast and was located 5 meters from the Pathfind- 
er lander. It shows a rock-strewn surface between the rover and Mermaid "dune. " 
Mermaid, the dark, horizontal area seen between rocks near the horizon, is the target 
for the next APXS (alpha proton x-ray spectrometer) measurement. Some of the rocks 
in the very near field show features attributed to wind erosion. The small rock on the 



Brain Cooper of the let Propulsion Laboratory with his StereoGraphics Crystal Eyes' 
glasses and the RCW (Rover Control Workstation) screen used for the CARD (Computer 
Aided Remote Driving) stereo imaging system that made the successful mission possi- 
ble. 

This Sojourner stereo 
of the rock "Chimp" 
was taken on So1 72 
(September 15). Fine- 
scale texture on 
Chimp and other rocks 
i5 clearly visible. Wind 
tails, oriented from 
lower right to upper 
left, are seen next to 
small pebbles in the 
foreground. These 
were most likely pro- 
duced by wind action. 

The rock "Chimp" was 
again stereographed by 
Sojourner on Sol 74 (Sep- 
tember 17). A large 
crack, oriented from 
lower left to upper right, 
is visible in the rock. A 
dark crust appears to 
cover Chimp in some 
areas whereas other parts 
of the rock have a lighter 
shading. A boundary 
between the two regions 
is clearly seen in the 
upper left part of Chimp. 

STEREO WORLD MarchIApril 1998 @ 



This "northview" pair, 
taken on Sol 72 (Sep- 
tember 15) from the 
rover's front cameras, 
shows areas of the 
Pathfinder landing site 
not seen before then. 
The large rock on the 
right is "Chimp. " 

The now famous "Twin Peaks" (- 1 km ........................................................................................................................................................... away) are seen on the right horizon, as is 
"Big Crater" (2.2 km away) at left in this Sol The Sagan Memorial Station as stereographed by Sojourner. In a moving tribute to the 

76 view. This viewing perspective shows dunes famed astronomer,author, and Planetary Society founder, NASA announced /uly 5, 

and rocks not visible from the Pathfinder lan- 1997, that the Man Pathfinder lander had been named the Carl Sagan Memorial Sta- 

der, and the pair reveals the full image width tion. According to Planetary Society Executive Director Louis Friedman, "Mars Pathfind- 

of Sojourner's wide-angle cameras. er has put us back where we belong. We are once again explorers on a distant world. 
................................................................................... But in the midst of our joy, we also feel Carl's absence. This is the first arrival of a Unit- 

ed States soacecraft 

stereo" rather than just tolerating 
the extra complications and effort 
involved with true stereoscopic 
imaging. What sort of training pro- 
gram was involved in learning to 
steer the rover via a 3-D worksta- 
tion, and was the Earth-Mars-Earth 
time delay simulated to make 

1 training sessions more realistic? 

BC: In a sense I have been train- 
ing for this mission since I joined 
JPL in 1985. I have been working 
in the robotic vehicles group 
developing the user interfaces 
(early versions of what we called 
the RCW or Rover Control Work- 
station on Pathfinder) for each 
robotic vehicle or "rover" that JPL 
has made. I have also acted as the 
main driver for each rover during 
our testing on Earth. We learned a 
lot from each rover we developed 
(over 8 rovers) and these lessons 

learned made there way into the 
final design of Sojourner. I evolved 
the design of the RCW from what 
we learned during this time too. 
Stereo vision has played a major 
part in the design of each rover 
and RCW. We developed a concept 
called CARD or Computer Aided 

I Remote Driving back in 1986 that 
was used on Pathfinder. Basically it 
uses calibrated stereo video cam- 
eras on the rover, images are sent 
back to the control station and the 
driver views these images and tells 
the rover where to go on the sur- 
face. In the old days we had an old 
VAX 111750 for a computer (it was 
so big it took up a whole room) 
and for display of the images we 
created a contraption consisting of 
two video monitors mounted at 
right angles to each other (one fac- 
ing forward the other facing up. 
We used a half silvered mirror to 

at Mars that Carl 
ever missed, so it is a 
wonderful tribute 

naming the Mars 
Pathfinder lander in 
his memory. " 

combine the images and used 
polarizing plastic sheets and pas- 
sive polarizing glasses to present 
the correct image to each eye. This 
actually worked quite well and 
provided the driver with a rover's 
eye view of the world in stereo. We 
told the rover where to go with a 3 
axis joystick we made in the lab. I 
wrote the software to present the 
images on the screen and to create 
a 3D cursor that floated over the 
images in stereo. This cursor was 
used to designate waypoints or 
goals for the rover to try to 
achieve. As cool as this was back 
then it had some problems. The 
fact that we used two different 
video monitors, with their inher- 
ent drift and image warping caused 
inaccuracies in waypoint designa- 
tion. At some point in its evolu- 
tion the RCW began using single 
workstation monitors and active 



North K 
1 

Yogi 
/' This stereo of the rock 

"Yogi" is an enlarged 
  or ti on of an imaae 

horizon, "North 
Peak" (0.86 km 

usual stereo camera 
instruction book 
caution to "never tilt 
your camera" but the 
image (seen as an 
anaglyph on a Pathfinder web site) 
was well worth this horizon correc- 
tion by /PL. 

matrix liquid crystal goggles to 
view stereo. This improved our 
ranging accuracy tremendously. 
Today we are using high powered 
Silicon Graphics computers to cre- 
ate more of a virtual Martian envi- 
ronment than just a pair of stereo 
images. We still use the CARD con- 
cept as a baseline and can view all 
images from the lander and rover 
in stereo. This time our 3D cursor 
is more that just a simple line- 
drawn graphic, it is a highly accu- 
rate 3d model of the rover itself. To 
drive the rover I view the Martian 
landscape as if I'm standing on the 
surface and simulate the rover tra- 
verse and operations for the whole 
day. I can now view the surface 
from a virtual "flying camera view" 
also by displaying in stereo a ter- 
rain model of the ground generat- 
ed in real time from the panorama 
of stereo images. This helped me 
decide where on the ground the 
rover could safely drive and how it 
was safe to approach rock for sam- 
pling and closeup image taking. 

To get back to your original 
question, we used the RCW and 
our backup rover named Marie 
Curie to test numerous driving sce- 
narios before we actually landed 
on Mars. We created an indoor 

The rock "Half Dome" was stereographed by Sojourner's front cameras on So1 71 (Sep- 
tember 74). Pits, linear textures, and pronounced topography on the rock are clearly visi- 
ble. Corrected for reasonably good stereo, this image gives a dramatic idea of what a ded- 
icated geologist might see while crawling over the martian surface, examining every peb- 
ble and gully on hands and knees. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

giant sandbox testing area that we time delay) for many months 
could move rocks and sand around before landing. 1 
to simulate many different antici- 
pated situations we could find our- 
selves in. We had one engineer, 
nicknamed the Gremlin, who 
would make it really tough on us. 
He would arrange the rock and 
boulders in such a way that it was 
like a maze to get from one posi- 
tion the next. Or he would place 
the rover on our simulated lander 

SW: Was there a problem with 
the foreground in stereo viewing 
due to the low elevation of the 
Sojourner cameras compared to 
those on the lander, and was any 
effort made to mask out distracting 
foreground elements or to make 
any corrections to the stereo win- 
dow on-screen? 

and jack up one side to simulate 
being on a steep hill. We called 
these test ORT's or Operational 
Readiness Tests. We performed 
these with high fidelity (including 
simulating the 11 minute one way 

B c : ~ h e  RCW primarily used the 
images from the lander for naviga- 
tion because of their high vantage 
point above the ground. Using the 
images from the rover did make it 

STEREO WORLD MarchIApril l99R a 



feel like you were trapped in a 
maze at times. The cameras on the 
rover were very wide field of view 
and had a bit of fish eye effect to 
them. We used image warping to 
"linearize" all images before using 
them for either human stereo ala 
CARD or for computer stereo pro- 
cessing to generate terrain models. 
This linearization guaranteed 
"epipolar alignment", made it easi- 
er to "fuse" the images, and made 
computer processing to search for 
correlations in image texture run a 
lot faster. We did not try to mask 
out distracting foreground ele- 
ments. I trained myself to just 
ignore them. 

S w :  Besides generating stereo 
images, was the parallax difference 
between the two Sojourner lenses 
used for actual range-finder type 
distance measurements? 

BC: Yes. As I mentioned before, 
we calibrated each camera and cre- 
ated camera models. This process 
involved imaging a precisely 
machined calibration target from 
different ranges and then process- 
ing these images to come up with 
a model or description of how the 
cameratlens system works. We 
then use these models to allow 
very accurate automatic ranging in 
the images. When I place my 3D 
rover cursor overlay onto the scene 
using RCW it gives me continuous 
readings of the location and head- 
ing of the rover model in the 
scene. 

SW: Most people have noticed 
the anomalies created by left vs. 
right differences in the gaps 
between sections of transmitted 
images. Did the slot-like canyons 
and drop-offs seen when some of 
the lander pairs are fused cause 
problems in images being used for 
navigation? 

BC: ... We did have problems in 
that we did not originally allow 
enough overlap between successive 
stereo pairs taken from the lander 
IMP (Imager for Mars Pathfinder) 
cameras. This caused gaps in our 
generated terrain models of the 
scene. In particular the panorama 
set that we used the most during 
the mission was called the Monster 
Pan and if you look at some of the 
data sets you will notice gaps 

Rover Driver Brian Cooper used the screen shown above to visualize in 3-D the sur- 
face of Mars taken from the lander IMP camera. A unique joystick called a Spaceball 
was used to move a model of the rover on the screen (also in stereo) so that the rover 
model looked just like it would on Mars. The system continuously calculated the coor- 
dinates of the rover model (x,y,z in meters, also range and heading) and used this to 
tell the rover where to go. In the image above, the rover model is sitting on a small 
hill. (This was from a test conducted at IPL, not on Mars.) Giant "lawn darts" are 
used as icons to show where the rover is to go. These locations are added to the rover 
sequence and uploaded to the rover for it to perform. A long sequence of commands 
was typically created for the rover and uploaded once a day. 

The Rover Control Workstation also provided a "virtual reality" type interface to view 
the surface of Mars from any location or angle around the lander to create rover way- 
points or goals. The rover driver could "fly" a virtual camera over the lander and 
zoom into any terrain feature far a close-up look. This was accomplished by process- 
ing the stereo images from the lander camera and creating a 3-0 terrain model. This 
was displayed in real time along with models of the lander and rover, all in stereo. 
This allowed the driver to make decisions about the traversability of the terrain and to 
watch out for hazards that the rover should avoid. Terrain models like this are avail- 
able to do your own VR "exploration" of Mars (including full 3-0 and one version cre- 
ating the Martian surface of the past with water) through: 
http://en tertainmen t.diaito1. com/marsl 
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