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{E HISTORY OF PANORAMIC PHO Y is long and

full of ingenuity, both in terms of techniques for achieving a
wide view and some interesting applications of those tech-
niques. Simple multiple exposures from a rotated camera was
the most basic and oldest technique for a panoramic view. These
rarely were seen as continuous, but rather simply what they
were—individual views looking around. Of course, they were
most likely displayed next to each other to create the wide view,
even if broken by the edge of the frame and some overlap.

I'he desire to build a camera that made extremely wide views
was in place by the late 19th century. Various implementations
of large-format panoramic cameras were constructed, some with

curved glass plates and special hand-cranked moving lenses,
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CAPTURE THE BIG PICTURE BY STITCHING MULTIPLE IMAGES TOGETHER

rotating cameras with synchronized moving film and very wide-
format, wide-lens combinations. The most famous was the
geared Cirkut camera, circa 1906. More than 75 different pano
camera designs are on record, dating back to 1844.

As early photographers often used very large-format cameras,
another technique was to use only a long rectangular portion of
the more square format with a slightly wide-angle lens, making
for the illusion of a very wide view. Cameras were even con-
structed for this purpose with very long aspect ratios, such as the
12x20-inch Banquet camera, introduced in 1914.

A few decades into the 20th century brought both medium-
format and 35mm versions of the rotating synced film advance

design. This approach became a standard for panoramic work,

ni'

A

HMTHITT




PHY INT

TEXT AND PHOTOGRAPHY BY STEPHEN JOHNSON

although the wide-angle lenses coupled with the long-format
frame has stayed with us, such as the Fuji 6x17.

QUICKTIME VR
Apple Computer stepped into the panoramic photography
world in 1995 with its QuickTime VR (virtual reality) software,
which included a multiple exposure stitcher and viewing archi-
tecture within its QuickTime movie software. Its electronic inter-

active viewing of 360° spaces quickly spurred a resurgence of

interest in panoramic photography.

I was hired by Apple in the spring of 1995 to work with them
on the development of QTVR as it came to be known. My first
field tests were in the Southwest, and were done with film

DIGITAL AGE

(as that was the technique they were premiering), multiple film
exposures and scans, assembled together into 360° panoramic
files. By that time, I had already abandoned film, so it was
strange to be suddenly shooting again with a film camera for this
advanced test of digital technology. | soon replaced the film with
my Kodak DCS 460 and moved on to my own work.

As it turned out, 1995 became an even more interesting
year with the advent of the BetterLight scanning camera’s
panoramic adapter.

DIGITAL PANORAMICS
In 1995, I sent out a New Year’s card to a bunch of friends in
which T told people about this scanning camera by Michael
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how-to

Collette 1 was working with. One of the
people who answered was my old friend
Howard Barney, who had built the
BarneyScan (the first desktop 35mm film
originally  licensed

scanner) and

Photoshop from John and Thomas
Knoll. Howard had sold BarneyScan, by
then had opened a machine shop in
Portland and just played with projects he
wanted to do. Howard called me to say
that he knew Michael Collette from his
work with Dunn Imaging and also that
he had a design for a panoramic head for
a scanning camera.

Howard and Mike got back in touch.
Howard designed and hand-built a
panoramic head for the 4x5. Basically, it
was a rotating stage that could be com-
puter-controlled. His rotating stage was
mounted on the tripod, the camera
mounted on top of that, and the soft-
ware controlled to the motor, instruct-
ing it how to turn. The BetterLight

sensor is put dead-on center of the lens

Lander that went to Mars in 1976 had a
12-sensor photodiode camera and pano-
ramic capability. As far as we've been able
to discover, there has never been a 360°
digital camera until this. The BetterLight
is actually capable of a 400° rotation.

Eventually, Hewlett-Packard  got
involved, through the
Michael Stokes, who made us some big
prints on HP DesignJet printers. Back at
the Digital Pond, my good friend Pete
Hogg decided to host a little experiment
where we took one of the prints and
glued its top edge to the outside of a
huge round cardboard cutout, with the
print facing inward. It was then hung by
rope from their ceiling. When | stepped
inside, it was like a photographic trans-
port to another place, the most immer-
sive photographic experience | had ever

seen. My use of the term “immersive”
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was later picked up to refer to VR
panoramic technology.

I wanted to replicate this experience.
Hewlett-Packard built a temporary dis-
play for its headquarters in Palo Alto.
Apple commissioned a portable version
in 1998, designed and built by my friend
Robin Meyers, who later constructed a
360° room for my gallery in Pacifica.
I'hese walk-in panoramic rooms allow
viewers to be surrounded by the Grand
Canyon or whatever print we manage to
hang. The big prints continue to amaze.

In many ways, I've been making pho-
tographs on the faith that I'd someday be
able to open the files. The very high-res-
olution, 1-gigabyte panoramics couldn't
even be opened in Photoshop when we
started to make them in 1995. On my
second panoramic outing in late 1995, |
stumbled onto a width limit in
Photoshop; it wouldn't open an image
beyond 30,000 I'he

pixels. new

panoramics were up to 65,000 pixels
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even more of the scene into your panoramic images. ABOVE, RIGHT: Keep everything aligned when you're shooting and consider investing in a specialty head like the

instead of traveling across the back of
the imaging area of the camera, a sweet
place to work from. Then the whole
camera turns. In fact, you get better
quality if you make every photograph
with the panoramic head because the
sensor is dead-on center of the optic, so
there’s no distortion, no chromatic
aberration, no nothing other than the
best image that optic can produce.

In November 1995, we made the first
digital panoramic photograph with
Michael’s camera. There had been digital

panoramic photos before; the Viking
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ProOptic Super Fish Eye 0.25x from Adorama

long. I kept making them anyway, know-
ing that eventually this problem would
be solved. I couldn't resist these very
detailed records of a scene. Of course, |
also made lower-res, easier-to-deal-with
versions when [ could. In 2003, this limit
was overcome in Photoshop and | now
can open these files and make good use

of them in my software of choice.

Panoramic photography has been

greatly enabled by the capability to




build panoramic views from a sequence
of exposures. This is done with a series of
photographs made while rotating the
camera between frames. These individual
frames are then joined together in a
(hopefully) seamless collage through a
process called stitching. There are several
software packages designed to composite
these images together, including Apple’s
original QuickTime VR Authoring Tools
and Photoshop’s built-in  panoramic
stitcher, Photomerge.

Most applications and manual-stitch-
ing processes will work best when the
camera setup is level and the overlap of
images is consistent. A panoramic step-
ping head for your tripod can be helpful to
aid consistent rotation and overlap. About
a 25% to 50% overlap is helpful for blend-
ing these images together, but this will
vary with the focal length of the lens used.
It also can be helpful for blending if you
choose a single aperture/shutter speed
combination and use it for the entire

rotated set. This minimizes potential sky
blending issues, which can be almost
impossible to eliminate.

Handheld work sequences require
more care and work after the fact. Do your
best to find a marking within the
viewfinder to line up the horizon and

keep it there as you rotate the camera. If

major geometric distortion is present in
the final set, correcting individual frames
with Photoshop’s perspective-correction
controls might improve subsequent stitch-
ing success.

You can stitch images in any image-

Novoflex Panorama VR System Camera Mount

Novoflex Panorama VR system to ensure the camera perfectly rotates around the lens nodal point.

processing software that supports layers.
My stitching software traditionally has
been Apple’s original QuickTime VR
Authoring Suite, but it has been left with-
out updates by Apple since 1997.

I've since used Helmut Dersch’s Pano
Tools and lately the Mac OSX front-ends
to his software like PTGui, PTMac and
others. There are other great tools out
there, including RealViz and VR Worx.
Many only are available for the PC run-
ning Windows. Most are worth looking
into, as many are free or shareware. Part
of the reason for choosing one over

SLIK
SUPER A.M.T.
ALLOY

PRO 700DX

SLIK Super A. M. T. alloy uses a
mixture of Aluminum, Magnesium
and Titanium to form an alloy
stronger than regular aluminum yet
much more light-weight.

For professionals, the PRO 700 DX is
a sturdy tripod that will hold up to
years of regular use. The PRO 500
DX is a slightly smaller and lighter
version with the same features.

For enthusiasts, the PRO 330 DX
and PRO 340 DX are compact and
light-weight for easy use and easy
traveling.

EXCLUSIVE DISTRIBUTION BY
THK PHOTO PRODUCTS, INC.
Tokina « HOYA + Kenko + SLIK

2360 Mira Mar Avenue, Long Beach, CA 90815
Visit our website for more information at

www.thkphoto.com
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Learn How to Take Great Images
at a Tamron In-The-Field
Photography Workshop

Workshop Includes "
* Friday Evening Photography Seminar |
«Saturday In-the-Field Workshop
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| = Transportation s y ¥k 7 |
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|
|

| Hosted by Tamron Retail Partners

| Bennett's Camera & Video * Berger Bros. Camera
Exchange * Camera Land, Inc. * Cord Camera *
Dury's * Harold's Photo Centers * Helix Camera &
Video * Keeble & Shuchat Photography * Mike's

\

| Camera + Mike Crivello's World of Cameras * Milford . : . & A%

i a3 n/s Camers » | st bl another depends on your goals—making an interactive QuickTime VR for the Web or
|

|

\

Photographer Stephen Johnson in the Panoramic Room of his gallery.

Nelson Photo Supplies * New York Camera & Video

| Photo « Murphy's Camera * National Camera * |
Mo Tie R S = Penn Camer * Precision other electronic display or simply assembling multiple exposures into a high-resolu-

| Camera * Robi's Camera Center * Samy's Camera ‘ tion image for printing.
Co-sponsored by: ‘ i
‘ bogen = .‘ To view more of Stephen Johnson's photography, including panoramic images, visit his Web-
| imaging oo s FUJIFILM ‘ site at www.sjphoto.com.
20 Locations ‘ ene Untitled * - PTGui trial version
| \ - o b
Scheduled for 2007 * g e = P, 13 ©

Amityville Apr 13-14 Terry Livingstone | Project Assistant | Source images Lens settings Panorama Settings

Tampa Apr 20-21  Les Voorhis ‘ Crop Image Parameters Control Points Optimizer
| Metairie May 11-12 Don Gale Preview Create Panoramma
| New York/LI  Jun 89 Judith Pishnery
| Nashville Jul 67 Judith Pishnery ( E< g}mgg .

Tacoma Jul 13-14  Sandra Nykerk |
Columbus Jul 20-21  Terry Livingstone |
San Diego Jul 27-28  Les Voorhis
Milford Aug 34 Les Voorhis
| Southampton Aug 10-11 Don Gale [
| Milwaukee  Aug 17-18 Don Gale :
Palo Alto Aug 24-25 Terry Livingstone |
Santa Barbara Sep 7-8 Don Gale
Sioux Falls Sep 14-15 Les Voorhis
i Boulder Sep 14-15 Sandra Nykerk | Camera / lens parameters
| Chicago, IL Sep 21-22 Les Voorhis
| Minneapolis  Sep 28-29 Don Gale

E Automatic (use EXIF data from camera, if available)

| Beltsville Oct 12-13 Don Gale 5 s
| Austin TBA |
| Lexington TBA § 44.43 cal length multiplier: 1
; £l i
Visit www.tamron.com H ( 2.Align images...
to get more Info about the i‘ ( Control point assistant ( ~A_hgn ;;anorama ptimiz
instructors and field locations ; .
or call 1-800-827-8880 x411 & 3. Create panorama... |
to register today. H

Software like PTGui can help you quickly assemble images into a single panoramic. This application can
even automatically adjust for the lens you used and read this info from your metadata if you shot digitally.

For fast ad info and to win prizes go to page 87
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HOW-TO OVERVIEW

PROCEDURE

1. Generally, a semi-wide to wide-angle
lens is used for VR files, but any focal
length can be stitched. A long lens can be
used to assemble a wide view from a very
selected, zoomed-in part of the scene.

2. Use a tripod if at all possible.
Handheld sets are much more difficult to
assemble because all axes are in play.

3. Level the tripod head. Try to keep
vertical and horizontal lines in the image
straight throughout the rotation. Check
various points of rotation to confirm the
accuracy of your leveling. Supplemental
bubble levels are available for your cam-
era’s flash mount. A cinematic leveling
head for your tripod can be helpful.

4.1f a tripod isn't available, don't
pass up an important photograph. Try
anyway. Stay as level and as consistent in
overlap as possible.

5. If near and far objects are part of the
scene, set the nodal point of the lens over
the axis of rotation (usually near the mid-
dle of the lens-to-imaging plane dis-
tance). You can determine the approxi-
mate nodal point by watching near and
far objects in relation to each other as you
rotate the camera and slide the camera
forward and backward on the tripod
mount. No apparent shift in the near/far
relationship is the goal.

6. Shoot in RAW mode for maximum
dynamic range and flexibility in processing.

7. Set the exposure mode to Manual so
that all exposures will match and adjust to
hold highlights.

8. Use the same exposure for all images.

9. Overlap rotated images 25% to 50%.

10. Keep in mind, you're not limited to
horizontal sweeps of view, but can also
build up resolution of your captures by
making a set of four or more of your
desired scene in a quad pattern.

EDITING

1. Auto-assembly software is de-
signed to correct and blend discontinu-
ities between images; however, major
mismatches may have to be pre-correct-
ed. Correct these major distortions in
Photoshop using Transform/Distort
with Grid turned on for alignment

guides. The correction needs to match in
adjoining images.

2. In Adobe Camera RAW, synchronize
processing. Be careful of your settings,
using minimal noise reduction and little
sharpening. If you overprocess from RAW
and have to start all over, it might force you
to redo much subsequent work.

3. Even out lens vignetting in Camera
RAW, as darkened edges are much harder
to blend.

4. Keep in 16-bit if your assembly
process will support it.

MANUAL ASSEMBLING

1. Manually assemble in Photoshop
using Layers and limited opacity erasers to
blend overlaps together.

2. Realign and custom distort, as you
feel necessary.

AUTO ASSEMBLY WITH STITCHING
SOFTWARE

1. When asked for lens focal length,
check your camera EXIF data if you don't
remember. If the camera sensor isn't full
frame, you may also need to know the
magnification factor.

2. Decide if you want to assemble a flat
image for printing or a curved view for an
interactive VR file.

3. Take the time to custom align images
at the preview stage of assembly software.

4. Preserve Layers in stitching software,
if possible, for fine-tuning blends.

PRINTING

1. Large-format printers from Canon,
Epson and HP can make beautiful prints
of big panoramas.

2. Alternatively, many digital labs can
make huge prints and you don’t have to
invest in the equipment yourself. PC
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Improve the Quality
of Your Photos
visit
PRO Learning Center

Pros share their best tips on
lighting, getting the most from
your lens, shooting weddings,
landscape, portraits and much
more. Lots of new lessons and
secrets from guest photographers
are posted monthly. Be sure
to check out the Photoshop
tutorials and the new Top 10 Do's
& Don'ts list.
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Click on
PRO LEARNING CENTER

www.tamron.com
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