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771 cost $100-$200
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Especially true for remote and developing 
regions. It is a ubiquitous consumer device 

that virtually anyone can operate.



 Global demand for digital 
cameras to reach 111 
million units in 2008 
◦ US digital camera market to 

reach 40 million in 2008

 Digital camera sales up 
20%, revenues up 3% 

 67% of US households had 
digital cameras in 2006 

 Film sales drop by 20% 
every year 

 90% of all professional 
photos taken in 2010 will 
be digital 

 15% of digital camera 
owners never delete any 
images 

 11% of Americans have 
more than 10,000 digital 
photos

 80% of cameraphone
owners also carry their 
digital camera 
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ControlsDisplay
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Lens /Filter
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Lighting

1. Lighting
2. Subject
3. Lens / Filter
4. Aperture
5. Sensor (CCD)
6. Amplifier
7. A/D Converter
8. Processor
9. Storage
10.Controls
11.Display
12.Battery

What Affects 
Image Quality?
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I. Guidelines for the Practice of 
Teledermatology
a. Technical Specifications

i.   Image Acquisition
ii.  Image Storage, Retrieval & Transmission
iii. Image Display

b. Clinical Specifications
i.   Practice Specifications

II. Recommendations for Best Practices
a. Technical Specifications

i.   Image Acquisition
ii.  Image Storage, Retrieval & Transmission
iii. Image Display

b. Clinical Specifications

III. Optional Steps Towards Optimizing 
Teledermatology Practices
a. Technical Specifications

i.   Image Acquisition
ii.  Image Storage, Retrieval & Transmission
iii. Image Display



 Highest Rating?
◦ “The Fujifilm Finepix S series 

ranks highest in the point and 
shoot segment … performing 
particularly well in picture 
quality, performance and ease 
of operation.”

 Market Leader?
◦ “Canon held onto the lead in 

market share for the third 
consecutive year with 23%, while 
Sony had an 18% share, and 
Kodak had 16%.”

 Brand loyalty?
◦ “34% of US digital camera 

owners are repeat digital 
camera buyers .”

 Megapixels
 Pre-sales information?

Source: www.itfacts.biz
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 MegaPixels (MP)
◦ Most telehealth is 

conducted using 0.3 
MP

 Gorgeous Outdoor 
Shots
◦ Fluorescent or 

Incandescent Lighting

 Awesome Battery Life
◦ Average Number of 

Pictures/Encounter: 3
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 Compact Size
◦ Stolen – Lost – Misplaced –

Dropped

 Scene Modes, Face 
Detection, Digital Zoom
◦ May not apply



 BUDGET
◦ Determine how much you are willing to spend

 ESTABLISH REQUIREMENTS
◦ e.g. Power System, Docking station, Macro

 MARKET REVIEW, LEARN, RESEARCH
◦ Hit web pages, reviews, visit stores

 PURCHASE, BEG, BORROW or STEAL TEST UNITS
◦ Cameras with closed match to requirements

 TEST
◦ e.g. Image Quality, UAT, Integration

 PRODUCTION 
◦ Volume Purchase, Integrate, Curriculum, Assembly, Ship, 

Train, Support.
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Source: Long, B., Complete Digital Photography, (c) 2007.



 Target of Interest
 Provide Perspective
 Multiple image of same 

subject – close / far
◦ Macro Mode
◦ Locate on body with distal 

image

 Symmetric body parts

 Skin tones
 Wet surfaces
 Tight spaces
 Corner cases
◦ Microscope
◦ X-rays

 Motion Artifact
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Who will be using the camera?
What will they be using it for?



 User Volume
◦ How many users?

 Frequency of Use
◦ How often will user(s) touch the 

camera?
 Setting
◦ Clinical environment and 

“remoteness”
 Interface
◦ How will user(s) download images?

 Skill Level
◦ How adept with technology and 

imaging techniques?
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 Dermatology
◦ Skin and associated lesions

 Primary care
◦ Skin, wound, burns and x-ray imaging

 Dental and ENT
◦ Intra – oral imaging of moist mucous membranes and 

teeth

 Surgery
◦ Skin, blood, and moist anatomical landmarks such as 

vessels, nerves, organs, etc.  

 Pathology
◦ Adaptation to a microscope and imaging of slides with 

specific color and lighting needs

 While the purpose of the application is usually 
for diagnosis and treatment, there may be 
another purpose that guides your selection, 
such as quality assurance or documentation.
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How will these decisions affect testing and 
other processes?



 Image Quality
 Macro 

Capability
 Flash / 

Lighting

 Ease of Use
 Size / Format
 Power System
 Image 

Transfer
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 Video Capture
 Cost
 Reliability
 Advanced 

Features



 Subject
◦ What will you be taking pictures off?  Skin?  Blood/Wet?  
◦ These should be your test subjects.

 How important is detail versus color accuracy?
◦ Color quality is influenced by lighting
◦ Image detail is related to resolution, compression, 

lighting, focus, clarity, and motion artifact.
 Can you say anything about pixels?
◦ What kind of display – and resolution?  e.g. 1024x768
◦ Will you print out images?  
 What size?  - think 200-300 ppi, 
 50K Pixels per square inch  5x7 in = 35 * 50k = 1.8 MP

◦ What level of zoom (i.e smallest object in image field)?
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How will I test cameras to 
meet these requirements?



 How often will “macro” be required?
 What is your minimum area you need to 

image?
◦ How close does the camera need to get to the 

subject?

 Does “macro” need to be easy to turn on/off?
◦ Should macro mode persist after power cycle?
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How will I test cameras to 
meet these requirements?



 What is the lighting in your clinic?
◦ Type of “bulbs (temperature or wavelength)
 Incandescent, Fluorescent, Full Spectrum, Daylight
◦ Intensity – bright or dim?

 Will lighting vary or will it be constant?
 Can you “condition” the lighting?
◦ e .g add accessory lights, change bulbs.

 Do you expect to use flash?
◦ Do you have “confined clinical areas of interest”?
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How will I test cameras to 
meet these requirements?



 What are the capabilities of the user(s)?
◦ How many users?
◦ Do they have experience with specific makes/models?

 What features will be most often used?
◦ Most Important.  Make  sure these are readily accessible 

and “testable”:
 On/Off, Auto Mode, Video Mode, Macro Setting, Flash 

Settings, Settings Menu, Image Review, and Image Delete
◦ Less Important
 Viewfinder, Zoom, Setting the timer, LCD display options, 

Attachment to a tripod.

 What level of training can you provide?
 First impressions can be misleading.
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How will I test cameras to 
meet these requirements?



 Physical size of camera
◦ Small is not always good.

 Uniqueness
◦ Color choices help

 SLR vs Point-and-Shoot
◦ Simplicity versus features, control, and cost
 Interchangeable lenses
◦ Through the lens metering (e.g Nikon 990)
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How will I test cameras to 
meet these requirements?



 Are there specific needs for charging system?
◦ Charge while attached to PC through USB cable?
◦ Charge through Docking station?
◦ Run on external 120 VAC (e.g. microscope attachment)
◦ Do you want to extract batteries to charge them?

 Are there reasons to care about the type of 
battery?
◦ Custom rechargeable versus AA rechargeable versus 

disposable

 How many photos need to be captured between 
charges?
◦ Portability issues: # patients, # images/patient
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How will I test cameras to 
meet these requirements?



 Are there specific needs for the storage 
media?
◦ Ease or insert/removal, Availability, Physical size, 

Capacity, Speed, Universality, Compatibility

 Are there specific needs for data transfer?
◦ Removable media, USB, Docking Station, WIA, WiFi, 

other.

 Are there specific needs or limitations 
depending on the computer application?
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How will I test cameras to 
meet these requirements?



 How often will this be used?
 Do you require specific characteristics of the 

video clip
◦ Maximum duration
◦ Video Quality and high fps (maybe even high def?)
◦ Compression and File Size
◦ Sound quality

 Video Format, Licenses, and version.
◦ QuickTime, Windows AVI, etc. 

 Additional Features
◦ Change zoom or focus while recording?

28

How will I test cameras to 
meet these requirements?



 Base Cost
 Accessories
◦ Storage media
◦ Docking station
◦ Camera case
◦ Tripod
◦ High power or spare batteries
◦ Battery charger
◦ Lenses
◦ External Flash
◦ Cables

 Telemedicine software
 Training and Support
 Warranty and Replacement
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How will I test cameras to 
meet these requirements?

Carefully 
consider 
all the 
costs 
associated 
with 
purchasing 
a digital 
camera



 … of digital camera
◦ Google for known issues

 … of manufacturer
 … of distributor
 … of purchasing process
◦ Availability

 Check when first available.
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How will I test cameras to 
meet these requirements?



 Can you live with most or all of the auto/default 
settings?
◦ Does “Auto” mode provide sufficient control?

 What will you be able to compensate for?
◦ Need to determine this prior to testing.

 What settings can be retained when you turn the 
camera off and back on?  

 How do the advanced settings affect image 
quality?  

 What are the best settings for your clinical needs?  
◦ Will you need to pre-program settings for a “Program” or 

“Manual” mode?
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How will I test cameras to 
meet these requirements?



Setting Value
Color Mode (Saturation) LOW COLOR
Face Detect Capture OFF
Exposure Metering CENTER SPOT
AF Zone CENTER-ZONE
Maintain Settings FLASH - NO

WHITE BALANCE - YES
ISO SPEED - YES
COLOR MODE - YES
SHARPNESS - YES
EXPOSURE METERING - YES
AF ZONE – YES

Orientation Sensor: Still OFF
Digital Zoom OFF
Video Size HIGH QUALITY
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Requirement Single Hi-Tech User 200 Remote Users
Image Quality +++ ++
Macro Capability ++ ++
Flash/Lighting - +
Ease of Use - +++
Size / Format - +
Power System - ++
Image Transfer - ++
Video Capture + -
Cost - ++
Reliability + +++
Advanced Features +++ -
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What you do once you know your 
requirements



 Read
◦ Internet
◦ Emails

 Talk
◦ Local camera 

store
◦ Other users

 Try
◦ Box stores
◦ Friends, 

colleagues

 We like:
◦ Manufacturer web sites
◦ www.imaging-resource.com 
◦ www.neocamera.com 
◦ www.dpreview.com
◦ www.myproductadvisor.com/mpa/home.do
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What’s out there?
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Working towards a purchase decision.



 Use a clinical environment (light, etc)
 … with clinical subjects
 … with clinical pathologies
 … with end users
 … with eventual camera settings !

 Require careful planning, analysis, and tools.
 Document and capture information.
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 PLAN
◦ Get ALL your test cameras first.
◦ Standardize cameras settings.
 Play with each – to determine options and settings
 Use “AUTO SETTINGS” unless otherwise justified.

 Low compression?  Flash auto?  Image size?
◦ Develop a Test Plan
 Determine “typical images” – where, what, how?
 Plan for photographic subject, camera settings, and 

environment for each test.
 e.g. Full face, macro off, flash auto, no zoom, fluorescent 

lighting, blue background.

 EXECUTE: Take pictures
◦ Transfer, label and file.

 ANALYZE
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 Multiple objects
 Hand, Face, Torso, Wound

 Backgrounds
 Distance to Object
 Lighting

 Incandescent, Halogen, Fluorescent
 Camera Settings:

 Flash on/off
 Macro on/off
 Image size and Compressions

 Force operator errors
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 Begin with default setting on all 
cameras
◦ Make sure settings are not terribly 

different
 Take photographs of the same 

subjects under the same lighting 
conditions

 Compare the images side by side 
 Rate each image for 
◦ Color
◦ Detail  
◦ Ratings are made relative to the 

appearance of the true object (color)
40

Hint

Once you 
have a “Gold 
Standard” or 
“Reference” 
Camera, you 
can test new 
cameras 
against those 
images



 Image Resolution 
(Megapixels)

 Compression Setting
 Flash Setting
 Flash Fired?
 Flash Level
 Optical Zoom Setting
 Macro Setting

 Background
 Lighting
 Distance to Object
 Object Description
 Subject
 Camera mounting 

system
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 Requires Scoring and Prioritization
◦ … of what’s important

 Image Quality
◦ Objective (quantitative) 
 Image Detail (1 to 4)
 Image Color (1 to 4)
◦ May need to prioritize subjects or camera settings 
 e.g. always use (or don’t use) the flash

 Other Requirements
◦ Subjective or Objective
 “Must have” versus “Nice to have” versus “Cute”
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How do we compare images from many 
different digital cameras?



 Detail of an 
image is 
difficult to 
assess

 Need to 
compare 
images side by 
side

 Need to be able 
to zoom in
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Detail Score: 4 Detail Score: 2
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Color Score: 4 Color Score: 1
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Flash Off
Cadaverish

49

Flash On
Redish



Auto
50

FluorescentAuto

Red Red/Orange



51

FL
A

SH
 O

FF

SonyDSCW200 FujiF40

Rating: 1 Rating: 2

Rating: 2 Rating: 3

FL
A

SH
 O

N



Kodak V1003 Leg Birthmark 
Macro

Flash On
Incandescent Lighting

Kodak V1003 Leg Birthmark
Macro

Flash Off
Incandescent Lighting
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III. Optional Steps Towards 
Optimizing Teledermatology
Practices

b. Technical Specifications

Flash: The digital camera may have flash 
capability. If it does, it is recommended that the 
flash output be adjusted to avoid washout of 
close-up images. Do not use the flash if 
washout occurs. 

Flash: The digital camera may have flash 
capability. If it does, it is recommended that the 
flash output be adjusted to avoid washout of 
close-up images. Do not use the flash if 
washout occurs. 
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Flash

Flash EffectsSubject

Parallax

Overfill

Hint: Adjust flash output



High Color Natural Color

Low Color
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Red Pink

Flesh
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Considered a “standard” 
for color calibration

Good for estimating 
color saturation

Limited usefulness in 
determining if a camera 
will provide accurate skin 
tones



 Some cameras are better than others at color 
reproduction.

 A single camera will produce various color 
hues depending on the basic camera settings.
◦ Needs to be tested with, for example, flash & macro

 … and also depending on the advanced
camera settings (e.g. Kodak color settings)

 Camera behavior may change under different 
lighting conditions
◦ Fluorescent or incandescent or sunlight or …
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8 MP Fine Mode            
(4 MB) 

8 MP Economy Mode     
(1 MB)
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Compression Settings Have 
Minimal Impact on Image Detail



12 Megapixels 1.2 Megapixels
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Pixel Settings Have a Large 
Impact on Image Detail
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Why does taking a picture feel seem as 
complicated as landing a passenger jet?



 Can the end-user understand the controls 
sufficient to take good pictures?
◦ e.g. What are the training requirements?
◦ e.g. Can it easily take high quality macro images?

 Topics to consider:
◦ Macro Mode
◦ Flash
◦ Size
◦ Batteries and Power Charging
◦ Image Transfer
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Kodak V1233 with Macro Kodak V1233 without Macro
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Kodak V1233 with Macro Kodak V1233 without Macro
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Macro Button (On/Off)
Sony Mavica FD90
Kodak Z885

Macro Toggle (On/Off)
Sony DSC-W200
Nikon Coolpix 3100
Canon A640
Fuji E E550, E900
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Macro Button with ½ zoom
Nikon Coolpix 990

Press Menu Button, then choose 
Shooting Mode, then chose Close Up

HP Photosmart 747
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Ask an innocent 
bystander to put 
the camera into 
“macro” mode.

Great Idea!  This is 
not just for macro …



Canon
SD3500

Casio
FH100

Fuji 
F80EXR

Kodak 
M580

Nikon 
S8000

Olympus 
7040

Panasonic 
DMC‐ZS5

Pentax 
H90

Samsung 
HZ35W

Auto Macro Yes
Yes, 
But Yes Yes

Yes, 
But Yes Yes Yes Yes



 Rechargeable vs Disposable
 Standard vs Propietary Form 

Factor (Shape)
 Battery Technology
◦ e.g. Alkaline, LiMH, NiCad, NiMH, 

…

 Charger Options
◦ Docking Station
◦ USB Cable
◦ AC Adapter
◦ External Charger

 Don’t ignore Power 
Consumption
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Examples of AA Batteries 
Ni-MH Battery Pack, Ni-MH, 

and Alkaline

Examples of 
Lithium Ion 
Batteries for 
Casio, Kodak and 
Sony Cameras



 ADVANTAGES
◦ Batteries always charged
◦ Images easily moved
◦ Camera in known location
◦ No battery charger or USB 

transfer cable to lose

 DISADVANTAGES
◦ Additional cost
◦ Mounting and cable 

management
◦ Confusion: Which 

direction to place camera? 
Potential for damage?

◦ Limits choice of camera
◦ Difficult to find info
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Camera and docking 
stations for Kodak V1233, 

Sony DSC-W200 and 
Casio EX-V8
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 Have all cameras ready prior 
to shooting photos.

 Shoot photos consecutively 
with cameras to capture 
same person at same day 
under same conditions.

 Subjects are not always 
available other than your one 
opportunity.

 Set up a table/spreadsheet of 
which photos you will shoot 
with each camera.  

 It is reasonable as a first run 
to shoot @ 25 photographs 
with each camera.

 Some cameras have different 
settings, so the spreadsheet 
will change, i.e. “soft flash”

 If you return or borrow a 
camera, you may need it later 
for a new photograph.

 Comparing images by file 
size is helpful.
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 There is NO substitute for 
testing in real world clinical 
conditions.

 Consumer-grade devices 
need appropriate settings for 
Telehealth

 Technology Review process 
can often reveal the “optimal” 
settings for a specific model 
or manufacturer.

 Color accuracy is often the 
distinguishing characteristic 
between cameras.

 Reliability is difficult to 
predict for devices with shelf 
lives of 3-6 months
◦ Develop relationship with vendor 

– extended warranty.
◦ Search the web for complaints

 Talk with your local camera 
store.

 Rapidly changing technology, 
e.g. digital cameras, may 
require revisiting the market 
evaluation multiple times
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The video output of a digital camera can 
be coupled to the secondary camera 
input on a videoconferencing  system.

Megapixel images can be captured and 
zoomed to show high levels of detail.



 Digital cameras are constantly changing
◦ Last year’s winner is sometimes this year’s dud
◦ Plan on regular reviews – cameras are frequently 

discontinued

 Important to know the user and need
◦ Need drives the activity; focuses the assessment

 Technology assessment is a skill
◦ Building upon previous experience is useful
◦ Keep great records
◦ Use consistent tools
◦ Share your results and experiences!
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