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Phis article is for the pholigraphy
enthusiast who would like to take
lheir camera to new heights, We will
explire some cost-effective wayvs to
easily capture elevalcd sorial views,
Elevated imaging has some practical
applications for documenting survey
and engineering works,

Many of my Tondest field survey memories are Troum
days spent lying rom mountain top to valley survey sites
performing survey contrel for lange and medium scale
mapping in many locations within the province, Wo hal
the luxury of using a Twin Otter and a Beaver fixed wing
airerafl Lo ransporl cymipment and set up jer fuel caches for
the helicopter. 1 always enjoyed the acrial views. [t was a
great way to explore our beautitul province.

The fixed wing and helicopters played another important
role. We fabricated camera mounis (o house 70 mm
formar Hulcher and Hasselblad cameras to ke Tow
level identification photographs of mapping survey control
manumenls and scloeled eadastral ties. The monuments
were pround targeted with approprialely sized strips of
signal cotton. The low-level photography was used o
tramzfer the control locations to the mapping photegraphy.

It seems like an era long gone for me 1 spend almost
all my worle tme mdoors at a desk now. Tn oomiler fo
rekindle my intersst in aerial imaging, 1 developed o
heliwm Balleon imaging rig. The biggest obstacle was to
develop a lightweight camera platiorm, My solution was
to use a lightweight nylon strapping that fit around » 33"
lalex balloon flled with helivm, When the balloon was
counpledely Glled 16 would cinch tight to a plexizlass camera
maount at the bottom of the ballvon. The camera platform
had a stmple locking tilt plate that eould be scl Lo o vertical
or oblique viewing angle. The platform could also rotate
harizentally 3607, 1 chose a lightwaight (8 0z.) APS tormat
camera.

In orider ro trip the camera shutter, | used an inexpensive
(S100) 2 channel digital proportional radio transmitter and
recerver, The receiver was linked 1o a eostom built relay
that wazs connected o trigger the camera’s infrarcd rermode
contral, The liny infrared remote transmitter was mounted
directly in front of the camera’s infrared receiver, | simply
had to togzle the radie wansmiller [rom the pround location
lo electronically trip the camera shutter. The ballown imaing
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system was lethered using Tufl-line an a fishing recl that
wis moaunted on a one-gallon plastic gascline container
filled wilh wuler. The container acted as a counterweight for
hands-free operation of the Immsmitier,

My inaugural flight ended in disaster as [ used 40 Ib.
test nylon fishing ling which promptly snapped, 1 watched
my ted balloon drift out of sight « 11 kept going and poing, I
luckily did not have my camera on the vig. The kids that had
galhered thoupght this was the greatest show and they leept
asking me when [ was roing to do it again,

Tuff-line really does work and T wenl on Lo acquire
some very good vertical and oblique images up to 500 Feel
above ground level. However, the system had some stalility
problems and it was nol really practical o be reliably usad
a8 a production aerial imaging system,

A Dk research on the Internet will show that many
athers have tried this holore me There are quite a
few commercial balloon/dirigible acrinl mmaging systems
available. They are very expensive and require a larpc
encloged irailer fo ransport. These rigs also have many
features such az 4 mulli-channe] ransminer to contral tili,
pan, ewing and also a live micro video camora viow,

Kite phatgrraphy is another method of acquiring aerial
images, You will find many web sites devoted to this art
and they show some very good resulls. Another option is
radio controlled aircrafi or helicopters. However, all thesc
systems have loo many limitations for practical preduction
worls in my potod of view:

My next project was to explore the use ol pole
pholography to capture elevated aernal views. This is a
long way [roen high level airborne images, however, 1t has
many practical applications. My goal was to develop a fast,
portable and cost effective elevated pole Imaging svslemn,

1 used a 24-foal alurninium window washing pole for
my first experiment. The telescoping pole came in 3 twist
locking sections. | designed a plexiglass camera rmoun! wilh
atilt plale which was simply amached by o bolt mount to the
top of the pole,

The shutter consisted of a stock 20-foot air release cable
mouited alomy the length of the pole.

| Cundinued on Page 50 ]




(F Continued:-fram Page 49 Astnin i)

T had 1o make 4 custom mount for the shutter release
depressor that would firmly sit directly above (he camera
shutter button. This manual shutter release syslem was easy
o use, inexpensive and reliable

anly option for high resolution medium format applications.
Fil cameras also have an advanlage of heing able to use
many tvpes of high guality film for various applications,
Anather advantage of film cameras 15 the ability to caplure
a hipgh dynamic range (proper exposure over 4 witle range of
highlights and shadows - excellent lone coverage).

T attached a rod level bubble to the pole
for levelling and a hinged compuss mount Tor
direction. I wrapped a coil of 174 diameter
lead line o the bottom of the pele for a
counterwealght.

The system was Tasl and simple to operate,
The mamera was mounted to the till plate and
turned on with proper exposure condrals scl
The pole was then exiended, locked to the
desirad length aml then raised to the vertical
pasition. Photographs were taken by squeezimys
the air relepse shutter bulb. The compuss
was used o determine chrection Tor taking
overlapping immees. The system enabled one
lr caplure single obligue elevated views or a
full elevated 300" panoramic image,

The omly problem with this system was
Lhial it was a little ditficult to raise and lower,
1 found that it was most practical to partially
extend the pole o 18 fecl. The stwdiness of
the pole was marginal, especially at the 24-foor
height, as the pole tended to sway somewhal
depending on the weiglt of the camera,

Some of the latest generation of pro digilal
cameras are very atactive. The resolution is
almost equivalent 1o 335 mm film format, the
new chip scls capture very clean images, the
dynamic range has improved dramalically and
they perform well n low light siwations. 1¥
vou already have a large investment n a film

3;;5 | comera {wilh lots of lens accessories) you
s may want to consider purchasing one ol these
: new generation digilal camera hodies (approx.
-: 533007 that operales with your existing lenses

- the Fuji 52 Pro is remarkable.

Another option that is mure in line with my
budget, 1= the prosumer model digital camera
(approx. S1500), These cameras suit my necds,
as they are lightweight, come with optional lens
accessories and have s mollitde of functions
including full manual exposure settings, lmage
resolution is adequate for many applicalions
and is guickly approaching a 35 mm film
equivalent. The dynamic range is linited to
aboul the cyuivalent of slide film. The current
chip lechnology produces a noisier imapge
(grainy in low light, chromatic aberation-
bluefringing, ete} howoever many of these
deficiencies can be enhanced with

Fihreplass painting poles are
a better choice as they are much
sturdier, They range from 12 o 13

Phota 1 - Monopod fully
-extended to 40 feet above ground level.

image processing technigues.

feer in length, Some of the poles
have inlerlocking huttons at one-foot mtervals. This makes
it easy to vertically raise the camera rather than cxlending
the pole to full length along the pround and then raise it like
a fulcrum to the vertical position.

Although 12 to 18 feet above the mround will capture
some great elevated perspootives, T wanted to go higher |
went on to fabricale a pole imaging system that goes up 1w
40 leel above ground level (see photo 1), The svatem miecls
my design criteria - it is fast, portable, incxpensive and has
a umversal mount for bath digital and Alm-based cameras.

Cameras - Digital vs. Filim

Like many technologies today, both digital and film
cameras are avolving al such a fast pace it 15 difficulr o
keep up with the latest improvements, Film is about the

&
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Another oplion is the consumer lavel
dizital camera. Many ol these cameras take very respeciable
images, however, they do notaccommodate accessory lunses
andl oTer Timited operational functions.

The Internet provides a wealth of information anil
reviews ol digital cameras which will help vou make the
rizhil purchase decision for your apphicativn.

Image Caplure and Processing

(e vou have chosen your camera, there are many ways
ol obtaining useful imapges beyomd the normal snapshot.
For instance, many cameras include panorama stitching
software which allow vou to create up ta a 360° horizontal
ficld of view compiled image.
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Tdeally. oy enable casy imaps stitching, the photographs
should be taleen with the camera level and rotated about 1ts
nodal point with about 30% overlap hetween photographs.
The stitching software automatically aligns, blends and
creales a seamless image. Using care, the photographs for an
outdeor scene can oflen be laken and stitched suceesstully
withoul the use of a tripod.

1T your digilal camera did not come with stitching
software, there are frecware and  inexpensive
commercial packages available. Two notable fresware
packapges are:

ITATYY

Panerama Tools Iy profcssor Dersch at Website: hitp://
www palh.unimelb.edu.au/~dersch/

PT Asscrbler by Max Lyons at Website: httpiy
wwyy igwbaware.comfmaxhyons/

These freewars programs are outstanding and aro
considered industry standards for panorama enthusiasts.
If you would like e purchase 8 commersial package, 1
recomimend that you lock at the Panoguide review page.
Website: hilp/iwww. panoguide.com/

Another notevrthy
application 15 creating
high resolution
reclilinear  images  of
survey/engineering  or
architectural worles by
slilching  topether a
mosaie of images faken
with a lower resolution
digital camera. ['here are

HINMTIE excellant

{see phote 2) of the image sphere, The resulling imagss can
eastly be presented in an interaclive viewer over the Tnleme)
using a simple Java applet program. The viewer re-maps the
image on the fly and displays it in a user re-sizeable viewing
windowe The user can zoom and pan in any divection to
examine the image in detail Tram an aerial perspective. The
viewing experience can easily be enhanced with sound and
holspot links to other images and even automated node
to node Ny-throughs, Another useful feature of the image
processing software is the abilily lo exirac) reehilinear vicws
anywhere within the image sphere. Extracting a nadir view
(v an elevared Image sphetre enables vou to create @ vertical
aerial view (sce pholo 3). See photo 4 and 5 to see samples of
elevated views taleen from 30 loct above pround Tevel,

Applicalions

Tam sure some readers ate saying to themselves that
this all sounds like a fun hobby, bul how does 3t apply
to surveyingfengineering'! 1 think visual documentation of
survey work 15 an important part of many projects. Ve
traditionally docoment our work with havdeopy photographs.
| encourage cur members o ook beyvond the conventional
photograph and lool for opportunities e betler docwment
virions works using some of the elevated imaging and
panorarnic lechnigues described earlier in this article, You
may not have a fixed wing wireraft or helicopter mounted
wille 2 high end 70 o
camera, but 1 think we
all have the means 10
Fahrieale an inexpensive
pole imaging syslem or
ot least malke wuse of
tripod height parnal or
! 360°  panoramas
when applicable. Here
are  some  practical
projects  where these
lechniques counld  be

examples al Max Tyons
website.

hany powerful

Photo 2 - Full 360 degree horvizomal fiehl of view by 180
dlegree vertigal field of view spherical panorama taken al 30 1.
feal abuve ground level.

applicd,

Accident
Survey - Complement

unage processing and
presentation software applicalions have been developed
and are now readily available. The traditional static Image
preseniation has evolved 1o become a truly immersive
viewing expericnes,

My personal favourite use is Lo caplure a series of
werlapping photopraphs with my photopod at 3 or 40
teet above ground level {hat covers a full 3607 HFOV by
L8O field of view. [ then stilch the photographs, with the
aforementioned software into an equircclangal projection

i e i
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worr Iraditionil sies plan
with immersive elevated 360° panoramas, normal tripod
helght panorameas and elevated oblique still views for court
presentation purposes.

2. Accretion and Natural Boundary Adjustment
and Land 1lse/Zoning Applications Lilevated and
panorama views would often help wisually clarifv field
conditions,
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3. As-Buill Docomentation - Use elevaled views to
document various stages of as-built worls.

4, Mapping and GIS - Croate ineractive maps, site
plans, arthophotos and Noor plans with links to elevated
I_‘IH'I'HJTHTTII-L‘-'\._ el

5, HResource Surveys - Document hazardous wisle
gites, sonstlive hahital, riparian zones, eto,

I am sure you will think of many more applications. In
order to share experiences, T would be very interested in
hearing from any members that use elevated and panorama
imaging in their practice. If you would like to sce some of
my samples of immersive elevaled 360 degree panm‘mna’s,
vou can visit my wehsite al hitpaivwww. members.shaw. caf
hvidfelevate.html The 40 foot photopod can be viewed al

httpzwwew. members. shaw. calhviz! hwvi-4hwvi-40.html

Him Sutherland, BCLS, Victoria, B0
Jimmeimigiviewi maging. com

Photo 3 - Nadir view (looking straight down)
_ uxlruLlulI from panorama Photo 2 and having a
resuliing field of view of 120 degrees h}f 120 degrees.

Photo 4 - Aerial view of commercial property talen
at 30 feel above ground level ... a single wide angle
mmgv using a 19 mm lens.

Pholo 5 - Aerial view of residential property taken at
30 feet above ground level ... a super wide angle view
cropped from an equirectangular format panorama.
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Halloween Survey

'I'his being the Hallvwenn scason, the season
of skelztons in parl. perlaps it would be best to get
4 Halloween survey sleleton out of the way.

Several years ago, shorlly aller T had become
the owner of a survey business {which was m itself
a4 seary enough proposition), [ had some work io
do in Haida Gwaii and happenad 1o go there with

my helper on Halloween, We worked through the day near

Cueen Charlolle City, then went to our accommadation
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which was part of a motel but looked like a
residential home from the street.

Heing complefely concerned with the job at
hand, 1 hadn’l even occurred to me thal it was
Halloweeen, letalone that our accommodalion looked
like any other house on the street. 5o, we didn't
expect any knocks on the door and didn’t have any

Hallowrsen handouls.

Caontinucd on Page 53 ]

The link ... December 2002



