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A What we will learn?

L Jobsite photography should be a scheduler’s job
O Introducing the AACE RP
O Introduction

L Select the right tools

R/

% Digital zoom versus optical zoom

o
*

*

Available filters

00

Smartphone and tablet cameras

L)

00

Point-and-shoot cameras

L)

000

Dedicated digital single-lens reflex cameras
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A What we will learn?

0 Recommended practice

Capturing safety conditions
Obtaining worker permission
Protecting proprietary information
Tell a story

Focus on the important work
Dimensional perspective

Time perspective

Other uses for photographs
Photographer safety and other concerns
Tips for taking good site photographs
Focus

Lighting

Optimum angle

Perspective

White balance

Wide pictures

File format
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A What we will learn?

0 Recommended practice

¢ Project documentation procedures
% Chain of custody
% Document the pictures
v Organize and identify the photos
v" Add information directly to the picture
¢ Distribute the pictures
% Aerial photography
L Final essential tips of construction photography

L Conclusion
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A Tips for taking good site photographs

O An understanding of the technical aspects of photography is important if the

photographer is to produce good pictures.

L Construction jobsite pictures pose unique challenges for obtaining good pictures.

» Just knowing what to photograph is not enough.

O The picture must be in focus using appropriate lighting and angle.
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{EM] Focus

L Good focus is essential to create useable photos.

O Using a small lens aperture (a large f-stop) sharpens the details in a picture.
U This also increases the camera’s depth of field, so more of the image is in focus.
[ Setting the aperture for f11 or 16 can help the camera create a good focus

but this will also slow down the exposure rate and risk blurry pictures.

L A tripod can be of great help in keeping the camera steady whenever the shutter

speed is less than 1/30 second.
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{EM] Focus

O Typically, leaving the camera set to pick the best balance between shutter and

aperture will be adequate.

O Photos should immediately be checked for out-of-focus images in

marginal low-light photographic conditions.
O If the photos are out-of-focus,
then the photographer should switch to aperture priority and

hold the camera steady, or on a tripod.
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A Lighting

L A picture is just a representation of captured light, so

1. Understanding the nature of light and
2. Direction from which the light is coming

IS very important to taking effective photographs.
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A Lighting

1 Stark conditions where bright surfaces intermingle with dark shadows

produce high-contrast situations that may fool the camera’s controls into
exposing the picture incorrectly.

O Extra illumination in addition to the built-in flash can help solve this problem.

O Flash fill can also help illuminate shadowy areas

without affecting the well-lighted areas.
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A Lighting

O An advanced lighting technique is to bracket the correct exposure levels by

manually shooting the same picture using different exposure values.

L These pictures can then later be merged into one properly exposed picture using a

high dynamic range (HDR) software program.
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A Lighting

L Shadows can both hurt and help a photograph.

L A complete lack of shadows can make the picture to appear washed-out.

L Consider increasing the exposure time and not using flash to produce more natural-
appearing photographs.

L The more natural the scene looks, the easier it is to comprehend what is being
documented.

O Atripod is useful for keeping the camera steady under long exposures.

L One can also just hold the camera against a corner or opening to steady a long

exposure camera shot.
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A Lighting

U Using a flash will only illuminate objects a short distance away.

O It is better to not rely on the flash or

at least supplement it with other additional lighting.
O Another alternative to flash is longer exposure times.
O The downside of longer exposure times is that it is harder to get clear, non-fuzzy

pictures.
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A Optimum angle

U Before taking the picture, the jobsite photographer should look around the general

area to be photographed.
O Try to find an angle and distance that eliminates

unimportant and distracting items from entering the picture.

O If it is not the subject of the picture, try to avoid capturing items such as
trash, debris fields, graffiti, temporary electrical wires or temporary braces.
¢ They will distract the viewer from observing the subject of the picture.

To correct this, move and find a different angle.
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A Optimum angle

U Digital pictures make post-shot editing very easy.

O One can always later crop a picture to eliminate unwanted items on the edge of the

picture that were not noticed earlier.
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A Perspective

O Shooting a picture of a building up close can appear to show it leaning backward.

L Focusing on the horizon can reduce this effect.

O Buildings look better when shot at a three-quarter view as opposed to straight-on.
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{EM] White balance

O White objects look white to us regardless of whether we see them in full daylight, a

cloudy day, or under incandescent lights.

O This is because our brain adjusts our perception of the color seen based on the
lighting level.

U Digital cameras need our help to make this same adjustment.

¢ This is called white balance.

¢ Without it, white colors can appear in a photo as yellow or bluish in color.
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{EM] White balance

L White balance can be as simple as adjusting the camera’s white balance settings.

U The default setting can be used under simple lighting conditions.

O Manual white balance settings become important in unusual situations such as

unlit interior rooms with full daylight streaming in through an opening.
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{EM] White balance

L One can also use a diffused flash to help properly white balance a scene.

L Care should be taken using this technique as it can also create an unnatural look to

the photograph.
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A Wide pictures

L Our eyes typically see larger areas than a camera does.

L Moving away from the area of interest can allow us to capture these areas

but at the cost of detall.

O Conditions typically found in construction sometimes prevent the photographer
from providing the needed distance to capture the best view.
% However, there are techniques that can be used to maintain detail and still

capture a larger area.
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A Wide pictures

L There are two ways to capture a wide area in a picture, either with

1. Wide-angle lens or

2. Panoramic camera mode.
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A Wide pictures

O The wide-angle mode is helpful in enclosed spaces

where the photographer cannot get far away from the item to be pictured,

but the usefulness of wide-angle diminishes as the distance increases

because this warps the periphery of the photo and distorts the image.

v" Focal lengths shorter than 24mm may cause parallax distortions.
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A Wide pictures

L The panoramic camera effect creates a wide photograph,

much wider than that of a normal photograph.
L A panorama effect can be made in several different ways.

% One can take several pictures while panning a scene and then later use
panoramic software to stitch together the electronic picture files into a single,
wide picture.

“+ Many electronic cameras also offer built-in scene modes that allows immediate

stitching together of successive camera pictures.
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A Wide pictures

L Some electronic cameras also have a panoramic mode that allows the photographer

to sweep the camera over the scene to create a continuous pictu re.

U The use of a tripod to steady the picture is suggested in these situations.

L Some cameras can automatically overcome uneven motion.
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{EM] File format

O Site pictures should be captured at the highest resolution possible.

O This will allow for print enlargements without significant visual loss of resolution.

U The pictures should be transferred and archived typically using JPG format (also
called JPEG) as this is the highest resolution format that is common to all platforms
and readers.

O RAW file format is typically not submitted even though it may contain higher

resolution because it is not a standardized format that can be read by other readers.
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A Project documentation procedures

O Construction site photography procedures should be developed, approved, and

Implemented.

U The procedures should incorporate all contract specification photographic
requirements.
s For example, on cost-reimbursable projects the contractor may use

construction status photography to validate progress.

169
By: Alavipour, PhD, PMP, CMIT wWww.dralavipour.com el gled guw 353 &yguo 30 Lo 399 ko 573



039y Cuxdg & ywaicawn ‘5|ﬁ ‘5)|.>ﬁﬁ09;a3 633‘)3"*"

’ AACE )‘| (S S uan‘ 3
A Project documentation procedures

U Proper capture, documentation, archiving, and distribution of site pictures may

consume significant time and resources.

% It is important that management understands and approves the allocation of

these resources that are necessary to perform this function properly.

% The issue of chain-of-custody should also be a part of this procedure.
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A Chain of custody

U For photos or videos to be useable as evidence in a dispute,

the photographer must be able to prove that they are authentic and not
modified.
L The photos must depict the area which the photographer claims, and

they must have been taken at the time and date claimed.

[ How to later prove these facts? J
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A Chain of custody

L To be able to later prove these facts,

the photographer must establish a chain of custody that documents and
authenticates this.

U Digital photographs are admissible as evidence in most courts if

1. Proper archival steps were taken and
2. Person submits sufficient proof that the evidence is what the person claims it

to be.

[ What photographer should do before J
taking digital photograph?
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A Chain of custody

U Before taking the digital photograph, the photographer should make sure that

s Camera’s internal date and time is properly set and

¢ There is sufficient battery power available.

[ Overlays the date or add to the file J
produced?
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A Chain of custody

U They should turn off any function that overlays the date or time over the actual

photograph and
rely in the camera’s operating system to properly add the date and time to

the picture file produced.

QO It is much more efficient to use the picture file’s date and time readings than

relying on an overlay to the picture itself.

[ Where to transfer? J

174
By: Alavipour, PhD, PMP, CMIT wWww.dralavipour.com el gled guw 353 &yguo 30 Lo 399 ko 573



039y Cuxdg & ywaicawn ‘_gbg ‘5)|.>ﬁﬁ09;a3 ‘533");;,»‘

’ AACE )'| (S S uan‘ 3
A Chain of custody

L Once a set of pictures are taken, the photographer should transfer the picture files

directly from the camera to a write-once CD-R disk.

O That disk should be hand-annotated with the subject, date, time, and photographer’s

initials

so that the photographer can visually verify that this is the same disk.
U This disk should then be stored in a secured location.
U These disks,

along with the files still on the camera, are usually considered the originals.

[ Why using CD-R disk? }
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A Chain of custody

L CD-R is currently the only inerasable medium available.

L Even secure digital memory cards with read/write locks do not protect the memory,
instead depending on the hosting computer to sense the position of the switch
and honor it.

O If the photographer wishes to prove that a picture file has not been erased or

tampered,
then saving a backup copy using CD-R is the only available choice.

U The lack of internal CD readers is not an issue as
external CD units using a USB interface are available from several

manufacturers at very low prices.

[ Do we need other copies? }
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A Chain of custody

L Other copies of the photographs can be made and stored on a computer for use and

to add more thorough documentation.

U The pictures can even be cropped and enhanced as long as the untouched originals

are available for inspection.

L Backing up the photographs to a cloud server is a good idea to ensure off-site

maintenance of the data.
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A Chain of custody

L Another tool for enhanced security of photographs is to use software that creates a

digital hashtag identification of each original picture file.
% In the context used here ‘hashtag’ is a mathematical result of a “hash method’ of
evaluating and reducing a string of numbers (such as found in a picture data

file) into a defining number or combination of numbers and letters.

O Changing the underlying data file will produce a different hashtag and

thus, signal that a change has been made.
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A Chain of custody

U The software evaluates the entire digital picture to create a unique set of numbers or

letters that represents the contents of the picture.

O Any digital modification of the picture after this will produce a different hashtag

identification label.

U As long as the hashtag record has a proper chain of custody record,

then the digital pictures files can later be proven to be authentic.
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A Chain of custody

U Photos are considered supporting evidence in a dispute when following chain-of-

custody requirements.

180
By: Alavipour, PhD, PMP, CMIT wWww.dralavipour.com el gled guw 353 &yguo 30 Lo 399 ko 573



Document the Pictures



039y Cuxdg & ywaicawn ‘_g‘)g ‘5)|.>ﬁﬁ09;a3 633‘):‘“"

’ AACE )‘| (S S uan‘ 3
A Document the pictures

O It is not enough to take a good picture; to be effective,

one must be able to quickly retrieve the desired picture of an issue or location.

O The location and objects of interest should be indexed as well as the date the picture

was taken.

[ Is there any standard? J
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‘A Document the pictures

O The IPTC Photo Metadata standard is the most widely used standard because of

its universal acceptance among photographers, distributors, archivists, and developers.

Photo Metadata

IPTC Photo Metadata sets the industry standard for administrative, descriptive, and
copyright information about images.

WHAT IS PHOTO METADATA? THE STANDARD IPTC PHOTO METADATA IN GOOGLE IMAGES IPTC PHOTO METADATA VIEWER

IPTC people at ¥

iption | Latest news technolo@ DIGITAL PHOTO PIXELS
under development at
the global standards bo

for news media

e | 01026002

iter | Joe Doe
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A Organize and identify the photos

L There may be important issues about a scene that a picture cannot capture.

O Pictures cannot always identify pertinent facts such as wind speed and
temperature.

*» For example, a screenshot of the current hourly weather report for the area,

showing date, time and windspeed, can be included with the photos taken that

day.
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A Organize and identify the photos

U Other environment facts such as noise and visibility may be important to note.

O Written commentary can be invaluable in conveying information that a plain picture
cannot.
L While GPS coordinates may be useful in identifying the location of an object in the
picture,
it IS better to identify the location in relation to the project documents to
include
such information as room, floor, elevation, plan coordinates, etc.

¢ Such information about the picture is called metadata.
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A Organize and identify the photos

O For the construction site photographer to accept pictures from third-party sources

may be problematic as the outside source photographer may not have sufficient
knowledge to properly document the scene displayed.
% At the very least, all such pictures should contain the information of who

supplied the picture and when.
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A Add information directly to the picture

U Digital image files have the means to store narrative information directly in their

file without disturbing the photographic data in any way.

L Documentation added directly to an image file can then never be lost.

¢ Itis replicated and copied whenever the file is copied.
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A Add information directly to the picture

L While there are many software programs on the market to assist the photographer in

organizing and documenting photos, Microsoft Windows File Explorer is an
Inexpensive alternative.
“ Using Windows File Explorer,
right-clicking on the digital picture file will display the picture and bring-
up an on-screen menul.
O One may insert descriptions of the picture scene and indexing tags directly into the

picture file without affecting the image.
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Q Selecting menu item, ‘Properties’ and then the ‘Details’ tab will open the picture’s

documentation screen, as shown in a typical example in Figure.

By: Alavipour, PhD, PMP, CMIT

&= 2008 _Toronto_2.JPG Properties

| General [ Securty | Details | Frevious Versions|

Property
Description

Tale

Subject

Rating

Origin
Masthaors
Date taken
Program name
Date acqured
Copyright
Image
Image 1D
Dimensions
Width
Height
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Value

Building Upwards
High-Rise Construction

Tomonto; High-Rise; Concr..

B e of cold weather . |

high-nise concrete building
construction with a single  =|
core and crane. Picture | |
taken from the 7th floor of
Sheraton Centre Toronto, ™
1.00

1920 x 2560
1920 pivels
2560 pixels

i I O]

Bemove Properties and

Personal Information
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A Add information directly to the picture

Q In the picture’s documentation screen, the user can add textual index words in the

Tags field that can be used in Windows Explorer to

search and organize the pictures by their content.

O The knowledgeable user can add Tags to include the location, event, or subject matter

being pictured.

O The picture documentation screen also has a ‘Comments’ feature that allows for the

input of a nearly un-limited amount of description.
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A Add information directly to the picture

O The added Tags and Comments are incorporated into the picture file such that they

cannot be ‘lost’ even if the picture is later copied or transferred to another

computer.

O Contemporaneous information entered here is extremely valuable at the end of the

project to schedule forensic experts.
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A Add information directly to the picture

U High definition photographs can produce large file sizes.

O Videos require even greater file sizes dependent on quality and running-time.

Q Due to the large file sizes of high definition pictures and videos, in many cases it is

not feasible to send out a group of pictures or a video as an attachment to an email.

Q Instead of using email, it is recommended to use one of many internet file transfer

services.
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A Add information directly to the picture

U Pictures should be distributed according to the project documentation plan.

QO Distribution of construction photography must adhere to all company security

policies.
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A Aerial photography

U Aerial pictures provide a good method of orienting the viewer as to the project

layout.

U Drones have become a common platform to take aerial photographs.

O In one industry survey, tracking job progress is the number one use of drones in

construction.
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A Aerial photography

U Drones have become more cost effective and capable than most other means of

taking aerial photography.

L Photography from drones can capture detailed pictures that are difficult and expensive

to obtain in other ways, such as under bridges or the outside of high-rises.

L A drone can take pictures lower to the ground and closer to the subject than can
legally and physically be done using a helicopter.

U Drones can also be flown inside buildings and underground, but care should be

taken to prevent instability.

[ Do we need a license? }
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‘A Aerial photography

U In many countries, a license or governmental permission to operate a flying drone

may be required.

L Before flying the drone over a construction site, the owner of the construction site
and construction management should consent to the use of remotely piloted

vehicles.

O Be sure to adhere to all rules and regulations before employing a flying drone to

take photographs.
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A Aerial photography

L A construction zone is a dangerous place to fly a drone if flown at the wrong times.

O This hazard can be limited by flying when no one else is around.

O Knowledge of the jobsite working hours is important for this.
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A Aerial photography

L The time of day is important as shadows may hide the areas of interest.

QO For better quality, pick a time of day to fly the drone where the sun illuminates the

area to be viewed.
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A Aerial photography

L The area to be photographed by drone should be scouted

so that the drone operator can plan an effective flight path.
L The drone operator will want to maximize the efficiency of the time spent flying in
order to complete the job and avoid operator fatigue.
U Shoot establishment pictures from a distance and then approach the area to orient
the viewer as to where the detailed pictures are located.
U Reducing the time difference between pictures will also prevent shadows from

moving between shots and confusing the viewer.
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A Aerial photography

U.S. Air Force MQ-3 Reaper (Predator B) i Parrot AR.Drone 2.0

&
= —
. il
e
L .
'u./"
DUl Phantom 4 Yuneec Typhoon H
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LEVEL OF PROFESSIONAL DRONE USAGE

Trades (e.g. Construction / Plumbing) 11.5%

Manufacturing 9.9%
Information & Communications 9.1%
Creative & Photographic 8.8%
Transportation 7.7%
Professional Services (e.g. Law) 6.6%

Marketing 5.1%

Education 4.7%

Retail 4%

Healthcare 3.3% Data courtesy of a survey
conducted by DronesDirect

Percentage of professional usage in various industries (Patterson, 2016)
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A Aerial photography
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A Tower crane photography

L Tower crane photography is another alternative to drone photography.

O A wireless camera can be mounted on the hook block of a tower crane and achieve
many of the same tasks as a drone.

U Unlike drones, tower cranes already have ‘permission’ for overhead flights over
working jobsites; safety issues and regulations have already been addressed using a

tower crane.
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A Mixed reality

U The future for jobsite photography includes showing what was built in the same

picture of what was planned.

L Using Mixed Reality and false color or wire-frame diagrams, the photographer will
be able to document the As-Planned and As-Built in the same picture in a format that

nearly everyone can understand.
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A Photographing construction milestones

L Sharing progress with the owner is paramount to relationship building with the

construction project owner.

L Whether you use Sharepoint, a project management system like Corecon’s Team

Portal or just email a few pictures each week of the milestones you’ve reached,

each photo can reassure the owner that things are moving ahead smoothly.

Q This is especially important when the owner is not local.
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A Photographing construction milestones

O General Contractors are also using milestone photos to reduce risk.

O MultiVista, a national firm, captures visual as-builts indexed according to your
architectural drawings.

O Using photos and videos of your project progress, documentation includes that of
subcontractors, before work is hidden behind walls, buried in concrete or above
ceiling tiles.

O All photos are date, time and position stamped making them a deliverable to the

project owner.
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A Daily Log Photos

L Often documenting field events are part of the daily log process.

Q Leveraging your site supervisors and construction managers mobile devices

streamline this process and
make the data transfer back into your construction accounting, project

management and imaging systems seamless.

O Photos capture and document progress well, and with smartphone GPS capabilities

can further validate accuracy, reduce costs and risk.
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A Project punch item pics

O The construction punch and back check has been a time consuming and often

frustrating process causing delays and embarrassment.

[ Tablet PCs and mobile devices can make this faster and smoother.

O The Bluebeam Punch process is visual, mobile and easy with options to add photos

to clarify the exact issue the inspector wants addressed, improving communication

and eliminating confusion.
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A The 6 essentials of construction photography

U Digital photos and video have become increasingly important to the construction

Industry over the last 10 years.

O Below are six construction photo essentials to help you get the most out of your next

visit to a job site with your camera in hand.
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A The 6 essentials of construction photography

1. Take good photographs

U Would-be valuable photographic evidence can be ruined because an image is out of
focus or poorly lit.

L Pay attention to lighting, focus and framing.

Q If you regularly take construction photos, then invest in a decent SLR camera and
flash.

O If you’re rolling with your smartphone instead, then consider using a photo app to

enhance the quality of your photo.
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A The 6 essentials of construction photography

2. Have aplan

L When recording a construction installation as part of a planned photo-documentation
effort (e.g. recording a post-tension deck prior to concrete placement), be methodical
and consistent.

L Shoot the installation from at least 2 angles (up to 4 if possible) to negate the effects
of shadows or obscured details and always move in the same direction (clockwise or

counter, pick one) as you move from one angle to the next.

O If necessary, shoot wide-angle area shots first, before moving in for the close-up.
U Moving predictably will help you identify photos or spot gaps in your coverage later.
L The same rules apply if you are shooting reactive documentation in response to an

incident or some other unanticipated condition.
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A The 6 essentials of construction photography

3. Put it in perspective

L Context is as important in construction photo-documentation as any individual image.
U In addition to shooting area shots paired with close-ups, plan a series of shots to
convey spatial relationships.

O Use rulers, crack meters or other props to establish scale in the image.

U Placards or directional arrows can also help to orient future viewers of a photo.
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A The 6 essentials of construction photography

4. The power of information

L A picture may be worth a thousand words.

O However, there may be details surrounding your installation or condition that the

photo(s) cannot convey.
O Was it windy that day? Cold? Noisy?

O Written notes or recorded narration can provide critical complimentary information

that further substantiates the visual evidence in your photo.
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A The 6 essentials of construction photography

5. Preview and review, or the truth can burn you

L Cameras don’t discriminate.

O Your camera will record whatever appears before the lens.

U Protect yourself by quickly scanning the background before hitting the “Shutter”
button and then routinely reviewing photos on your camera and again on your

computer before including a potential ticking time bomb in a report or project

archive.
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A The 6 essentials of construction photography

6. Be sure you can find the photo

U Congratulations!

U You have painstakingly followed each of the steps to produce beautiful images, shot
with a plan, perspective and in context with no unfortunate surprises lurking in the
shadows.

U However, all of your hard work in photo-documentation will go to waste if you can’t
find the right photo when you need it most.

[ Be sure to create a photo filing plan that includes time and location references, and

stick to it.

U Inconsistency is the greatest threat to best-intended photo-documentation efforts.
L A moment of inattention can lead to a mis-filed photo, causing hours and hours of

searching for a photo that may never be found again.
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{EM] Conclusion

L Jobsite photography is a very important part of construction management.

O Knowing
¢ What to photograph,
“* When to take the images, and
% How to document and retrieve the photographic record of the status of the
project

Is essential to this process.
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{EM] Conclusion

O Just as important as knowing what to photograph is the knowing how to produce

quality results.

Q This requires understanding the limitations of the various cameras available and
how to overcome these issues.

O It is important for the photographer to understand the techniques for taking good
pictures.

O If the pictures are to be useful the photographer should properly document, organize,

and index the photographs.
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{EM] Conclusion

O The photographer must have knowledge of what is occurring in the field, its

importance to project completion, and to current delaying issues.

U The ability to take good pictures and to properly care and document them, are the

hallmarks of a skilled construction jobsite photographer.
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Disclaimer: The content provided by the contributors to this recommended practice is their own and does not
necessarily reflect that of their employers, unless otherwise stated.
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