Whale photo-identification: Digital photography techniques,
using EXIF data, and photo editing tools

Introduction

When whale photo-identification studies first began in the 1960s and 1970s, researchers used either
35mm slide film or high resolution black and white film to document individual whales. Some photo-ID
programs evaluated negatives magnified with dissecting microscope to look for matches and other
programs made custom black and white prints in a photo darkroom, carefully enlarging, rotating and
adjusting each image to bring out all the fine detail on the negative.

Today's digital photography equivalent of a film negative is the RAW format image file. RAW images are

the most accurate photo record that your camera can produce. Because RAWfilescan’' t be modi fi e
they are akin to a negative and must be processed to use them effectively (see Appendix | for a

description of some common image file types).

JPEG format files should not be used in the field for photo-ID photos. The JPEG format does not capture
the reality of the image nearly as well as the RAW format. It does not contain detail that can be edited if
the lighting is poor or the animal is distant, and JPEG compression algorithms can tend to add digital
artifacts (erroneous markings) that show when the image has been enlarged (see Appendix Il).

Recent advances in photo editing tools allow us to work directly (and efficiently) with RAW files rather

than having to pre-process RAW files usingthed i gi t al C a mer &hots edising fodlswosavr e t o o |
allow users to view, edit and “Batch Convert FileFo r mat ” tRAW fidee (R*15 Mivsytes on average)

to“ best compr es s ed”-600KkByteddn dvaragep Shesd cantpresset! JPEG fled show

an amazing amount of detail even when enlarged over 200%. And if the quality of the compressed JPEG

is not sufficient, the RAW file can be edited and re-converted to compressed JPEG.

The examples in this document are based on tools available in ACDSee Pro (http://www.acdsee.com),

but there are other photo editing programs that can do similar things.
Here are some guidelines to follow when using digital photography for photo-identification studies:

e Always shoot at the highest resolution of the camera, e.g., RAW. Use fast flash cards (>80x write
speed).
e Think of RAW as your original negativeandar chi ve t he RAW files the sa
your negatives
e Convert the RAW images to compressed JPEG to use as your working images. If you need to edit
your compressed JPEG image, go back and edit the RAW file and then save a new, edited
compressed JPEG file.

Researchers working with your i ma dathid mth@aNothong af t
Pacific, we are still encountering humpback whales that were first photographed in the early-mid 1970s.
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Using EXIF metadata fields to store additional data with each image

Digital cameras automatically store some useful data each time a photograph is taken. This information
is called EXIF (Exchangeable Image File) metadata. EXIF metadata includes date, time, camera model
shutter speed, focal length, and exposure settings.

Think of each photo a data record as well as an image and take advantage of the EXIF fields to add

descriptive data to each of your photos. Phototoolss uch as ACDSee nlfeotr madu o‘nBat c
into the EXIF fields. You can select a number of photos, put in descriptive information, and then import

these data directly into a database(s e e “ Pr ot o c oMIFmétaata: ex por ti ng E
http://nmml.afsc.noaa.gov/pdf/NMMLPhotoMetaDataProtocol.pdf). Ev e n i f plahoimpatto n ' t

the data into a database, the EXIF data can be read by anyone you send your photos to who if they have

photo software that show EXIF data.

The EXIFfields, “ |1 mage Description”, “ Ar taresiseflltostoredatapy r i ght "’
about our whale encounters. These fields can be individually edited or“ B a t € 4l at Snee.

For my own photo-ID surveys,| “ Bat ¢ h S ercludihgm Hesctiptiva dndoumtar’humber for all

images taken with a specific whale or group of whales. In the example shown later, I used the “Ir
Description” fternanhber (7feli2007_ugynik €mad oubh he “ Copyright” fi
type (tail, left or right dorsal), the “Artist” f
biopsy info.

Using EXIF data for transmitting photo information when distributing opportunistic
data

If you have opportunistic photos that you plan to send to others on an occasional basis, Il d recommen
including the latitude/longitude and/or a descriptive place name in one of the editable EXIF fields and

your name and affiliationin anot her . It doesn’'t matywr which f i e
descriptive information as |l ong as you’'re consi st

can be imported into any database and renamed.
Working with RAW files

Batch rename

After copying the RAW filestoyourc o mp ut er ' syoukaat Batdec h veename” t he f il
sort of descriptive name. Each research group seems to have their own file naming protocol. Whatever

descriptive naming convention you choose, make sure you change the filename of the RAW photos

before converting them to compressed JPEG. Because the RAW file is equivalent of a negative, i t S
important to ensure that you can connect the RAW file to the JPEG file in case you need examine the

RAW image to do any edits to the original file.
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Batch RAW process (if your camera settings were off)

I f you
thetimetod o

vV e

some

had s

ome sort

of

camera problems. If your camera has behaved appropriately, you can skip this step.

Batch convert RAW files to compressed JPEG

Put all the images you want to batch convert from RAW to JPEG in one folder, then:

e Selectallimages( “ Co nt r kdybodrd'shoritcst fortthis)e
e Under Tools, choose Batch Convert File Format

e Select JPEG, then click on Format Settings

e Under JPEG options,s | i d e
default setting

e Choose a file folder

e Finish

WS P ASTO ENL

IESAM_0041.NEF
HEISAM._0042.NEF
IESAM._0043.NEF
HEESAM._0044 NEF
HESAM_0045.NEF
HESAM._0046 NEF
IEESAM_0047 NEF
IE{SAM_0054 NEF
EISAM_0055.NEF
MESAM._0059,NEF
EESAM_0060.NEF
IEISAM_006 1.NEF
IESAM_0062.NEF
IESAM_0169,NEF
IESAM_0171.NEF
HEESAM_0172.NEF
fESAM_0173.NEF
HESAM_0176.NEF
IESAM_0177.NEF
IE{SAM_0178.NEF
MESAM_0179.NEF
HESAM_0180.NEF
fESAM_0181.NEF
IEISAM_0182.NEF
IESAM_0183.NEF
HESAM._0185.NEF
IESAM_0186.NEF
IEISAM_ 0187 NEF
HEESAM_0191.NEF
HESAM_0192.NEF
IEESAM_0193.NEF
MEISAM._0195.NEF
IESAM. 0197 .NEF
HESAM_0198.NEF
IESAM_0199.NEF

PEECARM A2NN NEE

the <co

Batch Convert File Format

Select a format

Choose a file format for your output files, and click the Format Settings button to
change any options associated with that format. Click the Advanced Options tab

to set options for this wizard.

Format \VAdvanced Options |

ept koensressiord N almar staoure”

?

"

BMP
“aIF
“IFF
T2
Fre
pcx
“IPNG
ZIPsD
IRAS
RSB
=isal
TTGa
ITIFF
SWBMP

Windows Bitmap
CompuServe GIF

IFF

JPEG 2000 IFP2 File
JPEG

PCX

Portable Network Graphics
PSD

SUN Rasterfile Image
Red Storm File Format
SGI Image

Targa

Tag Image File Format
Wireless BMP

| Fprmat Se;tings... J

I Vechor Settings... ]

SettheJPEGo pt i ons t o

2/7/2007 4:12:26 PM
2{7{2007 4:12:28 PM
2/7{2007 4.12:44 PM

HTIINNT AvT2:AQ DRA

Next = ] [ Cancel ] [ Help
SAM_0197 16,170 KB
SAM_0198 16,132 KB
SAM_0199 15,089 KB

AR DN 10 Q72 VR

“ B &heré is no reed po saee: large0)REG file. These small

t
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JPEGs enlarge very well,

EisAM_0037NEF
Eisam_0038.NEF
EisAM_0039.NEF
EESAM_0040.NEF
Eisam_o041.NEF
Ei5AM_0042 NEF
EiSAM_0043.NEF
EESAM_0044.NEF
Eisam_0045.NEF
EISAM_0046 NEF
fsAM_0047 NEF
EESAM_0054.NEF
Eisam_o055.NEF
{EsAM_0059.NEF
fsAM_0060.NEF
EESAM_006 1.NEF
Eisam_o062,NEF
{EsAM_0169.NEF
fsaM_017 1.NEF
EESAM_0172.NEF
Eisam_0173.NEF
Eisam_0176.NEF
fsaM_0177.NEF
EESAM_0178.NEF
Eisam_0179.NEF
fEisam_0180.NEF
ESAM_0181NEF
EESAM_0182.NEF
Eisam_0183.NEF
fEisam_0185.NEF
EisAM_0186.NEF
fEsAM_0187.NEF
Eisam_0191.NEF
fEisam_0192,NEF
EsAM_0193.NEF
ESAM_0195.NEF
Eisam_0197.NEF
fEisam_0198.NEF
EsAM_0199.NEF
EEsAM 0200.NEF

and if you need
2/7/2007 12:03:14PM  SAM_0037 15850 K8
2{7/2007 12:03:16 PM  SAM_0038 15,875KB
2/7{2007 12:05:38PM  SAM_0039 15,842 KB

Select a format
Choose a file format for your output files, and click the Format Settings button to
change any options associated with that format. Click the Advanced Options tab
o set options for this wizard.

[%ZemP windows Bitmap
| “'3 GIF CompuServe GIF
| SFF PR
| %P2 PEG 2000 P2 File
|Ers e

TPCx PCX

IPNG  Portable Network Graphics
ZIPSD  PSD

THRAS  SUN Rasterfile Image
RSB Red Storm File Format
%SGl SGIImage

2jTGA  Targa

WTIFF  Tag Image File Format

SIWBMP  Wireless BMP

Format Settings...
Vector Settings...

mor e

Batch Convert File Format 1_?1]? -
JPEG Options

Image guality
Best : ) Best
compression J quality

[ &

Encoding Color component sampling
[[Progressive 2:1 Horizontal
Optimize Huffman codes [[]21 Vertical

Embedded thumbnails
(@) Only update existing thumbnails
() Always add/update thurabnails
() Never add/update thurmbnails

[[]Generate DCF compaiible thumbnail

[[]save these settings as the defaults

OK ] [ Cancel ] [ Resetall J

det ail | it

Bacl [ Next > ][ Cancel ][ Help ]

Select a folder for your JPEG files.

BDAIV_LUIa.ner
ESAM_0039.NEF
ESAM_0040.NEF
ESAM_0041.NEF
EESAM_0042 NEF
ESAM_0043.NEF
EiSAM_0044.NEF
EiSAM_0045.NEF
EiSAM_0046.NEF
ESAM_0047.NEF
EiSAM_0054.NEF
EiSAM_0055.NEF
E4SAM_0059.NEF
ESAM_0060.NEF
EiSAM_0061.NEF
ESAM_0062.NEF
EESAM_0169.NEF
ESAM_0171.NEF
ESAM_0172.NEF
ESAM_0173.NEF
E{SAM_0176.NEF
ESAM_0177.NEF
EiSAM_0178.NEF
ESAM_0179.NEF
Ei5AM_0180.NEF
ESAM_0181.NEF
EiSAM_0182.NEF
EiSAM_0183.NEF
EiSAM_0185.NEF
ESAM_0186.NEF
ESAM 0187 NEF
ESAM_0191.NEF
EHSAM_0192.NEF
ESAM_0193.NEF
ESAM_0195NEF
ESAM_0197 NEF
EiSAM_0198.NEF

FAmara AdAA b Iee
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2/7/2007 4:12:26PM__ SAM_0197 16,170 KB
2/7/2007 4:12:28PM  SAM 0198 16,132KB
112 SAM_0199 16,089 KB
2/7/2007 4:12:48PM  SAM 0200 15.976 KB
LU LLIVT LD HIV) DANI_LU T 19,0/0 Kb
BPM  SAM_0039 15,842 KB

Set output options
Set a destination folder for the converted files, and specify how to handle files
with the same name.

Destination
(O Flace modified images in source folder
(@) Place modified images in the following folde

! C:\Kodiak Feb 2007 working\7Feb2007 working\SlashSpol » ‘ Browse...

Clear Folder History

File options

Overwrite existing files: lAsk v

[“IPreserve last-modified dates

[“|Remove criginal files

Browse For Folder

Browse for Output Folder

| Keidan
# |2 Kodiak 2007
= () Kodiak Feb 2007 working
& | 6Feb2007 working
= |53 7Feb2007 working
@ () CIfff =
S pzEnc 1
® ) HookStairstep
& |3 RoundPointy

| >

& |2 Slashspot
O ipg
@ 7 BFeh 2007 winrkina ot
X i &
[ Make New Folder ] [ OK ] [ Cancel

[ <Back ][ met> | [ comcel | [ kel

J

2{7{2007 4:12:26 PM
2{7{2007 4:12:28 PM

B I T LV

SAM_0197
SAM_0198

16,170 KB
16,132 KB

A A o

S

best



Editing RAW files

If your compressed JPEG working file image is too distant, at an odd angle, or too dark or light, go back
andedittheRAWfileand save the edited iJgte&ge as a “best «c¢comj

For humpback whale tail photos, if we need to edit the image at all, we typically

e rotate the image, if necessary
e crop it to fill the frame and center the tail flukes
e adjust the exposure using contrast and gamma (see definition below).

We do not adjust brightness, because it lightens the entire image. Gamma adjustments bring out detail
in the mid-tones (shadow areas) of the image, and we adjust contrast to fine-tune the appearance of
small marks and gray areas.

The simple editing capabilities of a program like ACDSee are preferable to some of the more

sophisticated (and more expensive) editing packages. For example, after extensive testing we found

that “Sharpening” images actually degraded one’ s
digitalimage. A “sharpened” image | ooks better from a dis:
appear to be fuzzy, not sharp, which makes it hard to interpret the fine marks.

We don’t Resize during editing. alsrhalleREG foreaeidl t 0o r e
order to reduce its size fore-ma i | or web distribution, we use “ Con\
number of photos at o0 nityeuneedtssavafie sphcd) ywucankbonvedrt f vy ” t o ol
humpback tail photos to 256 grays before editing. Color can be distracting when matching whale tails

and takes up more file space than is necessary

Modify, Edit Mode Tools

Rotate
We rotate humpback whale tail flukes to a standardized horizontal plane in order to help us have a
consistent image for comparing photos while matching. To rotate, select Custom angle, horizontal, and
draw a line (drag the mouse) from fluke tip to fluke tip. This will automatically rotate the flukes to the
horizontal plane. In this case, the rotational
angle was 377.392

Edit Panel : Rotate

Rotate | Flip ]

Edit Panel : Rotate

Rotate |Fip |

B ==

€ No rotation

" Left 90 degrees
" 130 degrees
" Right 90 degrees
' Custom angle
Custom angle rotation

Angle -
0.00 |

Background color [~

H Draw a line on the image that
you want to become vertical
or horizontal

| A e == T

€ No rotation

€ Left 90 degrees
" 180 degrees
" Right 90 degrees
' Custom angle
Custom angle rotation

o () oz
377.39 =

Background color NN ~|
Draw a line on the image that

you want to become vertical
_E] or horizontal

[ | | e’ (]| @)




Crop

We crop to fill the entire frame with the oo |

centered flukes photograph. We adjust (]

the crop size by
on the crop frame. The crop tool can

I Constrain ropping proportion
7]

remember a preset crop or can be set e ,L_,
by exact pixel height and width if . ok
deSired. Original dmensions: 3456 x 2769
out cop area
L] [oone ] concl| 0
Exposure

We adjust only the gamma and
contrast. The brightness control ey
lightens across all the tones of the ‘ o ‘ ) e
image, and will cause the fine marks to )
be washed out. The preview bar (the
small magnified box above the image)
allows you to magnify selected
portions of the image to evaluate fine
changes in densities. This photo had a
minor adjustment to gamma and an
even smaller adjustment to the
contrast (the slide bars are near the

center of the scale).
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Example

Gamma adjustments are
very useful to bring out
small details in very dark
underexposed
photographs. This
photograph was shot
just after sunset using a
Canon 10D camera set at
the Canon RAW high
resolution setting. If we
had been shooting at the
JPEG setting, there
would have been no fine
detail at all, because the
compression algorithm
woul d have
that the whale was
completely black.

Even though the
photograph looked very
dark to the eye, after
adjusting the gamma, we
were able to see many
fine marks on the dorsal
fin. We were able to
confirm the marks the
next day when we
approached and
photographed the same
mother and calf.

o
-. Auto Bxposure Brightness | Levels |
| = = Presets
i PR . - - = H| x|
o — o — - T e e p——
— — - — S . ¢ )
B - . E —— —_— — - - - =
e e — - = - . Contrast
———  —— — = e - S
3 T __— —— Rl - - — .
e — — —— - —— T T —— e
| — — —— —— R, RS ———————— =
— _— — — 3 —
~ - a—— - | [@ Ay |[Done | cancel | @
i - o 2 o [ e
—_— - - — j
— J’

|_EXIF Motadata____ Q]
5@ EXF
a
1) Make Canor
1) Model
Onertation
Xresohton %
¥ resoluton %

Resoltion unt

Focallength

() User commert.
Colorspace sAGE

El

Exf verson

Makernote

PlashPx version

Edit Panel : Brightness.

]
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Batch set EXIF metadata fields

Once the files have been converted to JPEG, you can edit data into the EXIF metadata fields. In this

Hook"”

example we are inputting the encounter number informationf or our whal es
photographed in Uganik Bay, Kodiak in February
encounter number (7Feb2007_Uganik_Enc4

]Q Ci\Kodiak Feb 2007 working'7Feb2007 workingiHookStarstepijpg

| {Fiter By -~ EjGroupBy ~ 34 SortBy - | Flview ~|  Select | —— -

Filename Image Type  Date/time original Artist Copyright Image description User comment

EESAM_0124.jpg JPEG 2{7{2007 1:45:02PM  Hook RD Uganik_7Feb2007_Enc4

EESAM_0125.pg JPEG 2{7/2007 1:47:27 PM Hook? Tail Uganik_7Feb2007_Enc4

EESAM_0126.jpg JPEG 2/7{2007 1:47:28 PM Stairstep Tail Uganik_7Feb2007_Enc4

JPEG 2/7/2007 1:52:43PM Stairstep RD Uganik_7Feb2007_Enc4

JPEG 2/7/2007 1:52:44 PM

Set information
Set the values for any metadata fields, To insert the field's original or existing data, type an asterisk (*), To insert an incrementing number, type a number sign (#),

Database | EXIF  |IPTC | Advanced Options |

Stairstep

Uganik_7Feb2007_Enc4

Preview

Image description:

Field to preview:

EEXIF : Image description

Uganik_7Feb2007_Encd]

File Name: New Value:
SAM_0124.jpg Uganik_7Feb2007_Enc4

Artist:

SAM_0125.jpg Uganik_7Feb2007_Enc4
SAM_0126.jpg Uganik_7Feb2007_Enc4

‘ *

SAM_0131.jpg Uganik_7Feb2007_Enc4

Copyright:

SAM_D132.jpg Ugank_7Feb2007_Encd
SAM_0133.jpg  Uganik_7Feb2007_Enc4

‘ -

SAM_0134.jpg Uganik_7Feb2007_Enc4

User comment:

SAM_0135.jpg Uganik_7Feb2007_Enc4
SAM_0136.jpg Uganik_7Feb2007_Enc4
SAM_0137.jpg Uganik_7Feb2007_Enc4

SAM_0139.jpg Uganik_7Feb2007_Encd
SAM_0140.jpg  Uganik_7Feb2007_Encd
SAM_0141.jpg Uganik_7Feb2007_Enc4
SAM_0142.jpg  Uganik_7Feb2007_Enc4
SAM_0143.jpg Uganik_7Feb2007_Enc4

SAM_0144.jpg Uganik_7Feb2007_Enc4
SAM_0145.jpg Uganik_7Feb2007_Enc4

Dateftime:

Pixel X dimension;

G

S4M_0146.jpg  Uganik_7Feb2007_Enc4
SAM_0147.jpg Uganik_7Feb2007_Encd

BLBE B I8LIEE BIE

@ sy vz

| *

<

S4M_0148.jpg  Uganik_7Feb2007_Enc4

Date/time original:

Pixel Y dimension:

&

SAM_0150.jpg  Uganik_7Feb2007_Enc4
SAM_0151.jpg Uganik_7Feb2007_Enc4

-

CEEE

Date/time digitized:

| *

<

SAM_0153.jpg Uganik_7Feb2007_Enc4
SAM_0154.jpg Uganik_7Feb2007_Enc4

Model:

(]

SAM_0156.jpg Uganik_7Feb2007_Enc4
S4M_0157.jpg  Uganik_7Feb2007_Enc4

&

1

¢

SAM_0158.jpg Uganik_7Feb2007_Enc4
SAM_0159,jpg Uganik_7Feb2007_Enc4

Templates: ‘

Save

=

]

Resetto defaults

SAM_D160.jpg Uganik_7Feb2007_Enc4

|>

13

[ Perform Set Information ][ Cancel ][

Help

J
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In the example below,y ou can see that | used the “Artist” f
the “Copyright” field for photo type (RD (right
field to record the biopsy sample number with the photo taken at the moment of the biopsy.

L‘;J C:\Kodiak Feb 2007 working\7Feb2007 working\HookStairstepijpg

v) Filters =7 View Mode ~ 44 Sort ~ Select ~ | [

Filename Modified Date Size (KB) Artist Date/time original Copyright Image description User comment
EHSAM_O 124.jpg 2/7{2007 1:45:02 PM 569KB Hook 2{7{2007 1:45:02 PM RD Uganik_7Feb2007_Enc4
MESAM_0125jpg  2/7/2007 1:47:27 PM 587 KB Hook? 2/7/2007 1:47:27PM  Tall Uganik_7Feb2007_Enc4
EASAM_0 126.jpg 2/7/2007 1:47:28 PM 613KB Stairstep 2{7/2007 1:47:28 PM Tail Uganik_7Feb2007_Enc4
HHSAM_0131jpg  2/7/2007 1:52:43FM 641KB Stairstep 2/7/2007 1:52:43PM  RD Ugarik_7Feb2007_Enc4
EHSAM_0 132.jpg 2/7{2007 1:52:44 PM 651KB Stairstep 2{7{2007 1:52:44 PM RD Uganik_7Feb2007_Enc4
HHSAM_0133Jpg  2/7/2007 1:52:47 PM J20KB Stairstep 2/7/2007 1:52:47PM  Tal Uganik_7Feb2007_Encd
EHSAM_O 134.jpg 2/7/2007 1:55:40 PM S05KB Hook 2{7/2007 1:55:40 PM RD Uganik_7Feb2007_Enc4
MHSAM_01354pg  2/7/2007 1:55:41PM 392KB Hook 2{7/2007 1:55:41PM  RD Uganik_7Feb2007_Enc4
EHSAM_0136.jpg 2/7{2007 1:57:09 PM 275KB Stairstep 2{7{2007 1:57.09PM  Tai Uganik_&Feb2007_Enc4
HHSAM_0137Jpg  2/7/2007 1:58:38 PM S97KB Starstep 2/7/2007 1:58:38PM  RD Uganik_7Feb2007_Enc4
EHSAM_O 139.3pg 2{7/2007 1:59:55 PM 692 KB Hook 2{7/2007 1:59:55 PM RD Uganik_7Feb2007_Enc4
HHSAM_O 140.jpg 2{7{2007 1:59:57 PM 658 KB Stairstep 2{7/2007 1:59:57 PM RD Uganik_7Feb2007_Enc4
EHSAM_0141.pg 2/7/2007 1:59:59 PM 653KB Stairstep 2{7{2007 1:59:59PM  Tai Uganik_7Feb2007_Enc4
HHSAM_0142.jpg 2{7/2007 2:00:46 PM 663 KB Hook 2{7/2007 2:00:46 PM LD Uganik_7Feb2007_Enc4
MHSAM_01434pg  2/7/2007 2:01:27 PM JOBKB Starstep 2/7/2007 2:01:27PM  RD Uganik_7Feb2007_Ercd
HHSAM_O 144.jpg 2/7{2007 2:01:32 PM 749 KB Stairstep 2/7{2007 2:01;32PM  Tai Uganik_7Feb2007_Enc4  Biopsy 2007-KO-Mn4 reaction
EHSAM_01454pg  2/7/2007 2:03:03 PM 804 KB Stairstep 2/7/2007 2:03:03PM  Tal Uganik_7Feb2007_Enc4
HHSAM_0146.jpg 2{7/2007 2:08:33 PM 586 KB Stairstep 2{7/2007 2:0B:33PM RD Uganik_7Feb2007_Enc4
EESAM_0147.4pg  2/7/2007 2:08:35 PM 578 KB Hook 2/7{2007 2:08:35PM LD Ugank_7Feb2007_Encd
HHSAM_O 148.jpg 2/7{2007 2:08:36 PM 560 KB Hook 2/7{2007 2:08:36 PM LD Uganik_7Feb2007_Enc4
EHSAM_0150.4pg  2/7/2007 2:10:49 PM 627 KB Hook 2/7/2007 2:10:49PM LD Uganik_7Feb2007_Enc4
HASAM_0151.pg 2{7/2007 2:10:50 PM 609 KB Stairstep 2{7/2007 2:10:50 PM LD Uganik_7Feb2007_Enc4
HHSAM_01534pg  2/7/2007 2:14:18PM 602KB Stairstep 27/2007 2:14:18PM  RD Uganik_7Feb2007_Enc4
MHSAM_0154.jpg 2/7{2007 2:15:12 PM 588 KB Starstep 2/7{2007 2:15:12 PM RD Uganik_7Feb2007_Enc4
MHSAM_0156.Jpg  2/7/2007 2:17:13PM 516 KB Hook 2/7/2007 2:17:13PM LD Uganik_7Feb2007_Enc4
HASAM_0157.jpg 2{7/2007 2:17:13PM 544 KB Hook 2{7{2007 2:17:13PM LD Uganik_7Feb2007_Enc4
HHSAM_0158.jpg 2/7/2007 2:17:15PM 528 KB Hook 2/7/2007 2:17:15PM LD Uganik_7Feb2007_Enc4
HHSAM_0159.pg 2/7/2007 2:18:30 PM 633KB Hook 2/7{2007 2:18:30 PM LD Uganik_7Feb2007_Enc4
EESAM_0 160.jpg 2/7{2007 2:20:13 PM 677 KB Hook front Starstep back  2/7/2007 2:20:13 PM RD Uganik_7Feb2007_Enc4
MESAM_0161jpg  2/7/2007 2:20:13 PM J22KB Stairstep 2/7/2007 2:20:13PM  Tal Uganik_7Feb2007_Enc4
EASAM_O 162.pg 2/7{2007 2:20:14 PM 707 KB Stairstep 2{7/2007 2:20:14 PM Tail Uganik_7Feb2007_Enc4
MHSAM_0163Jpg  2/7/2007 2:20:15PM 704 KB Stairstep 2/7/2007 2:20:15PM  Tall Uganik_7Feb2007_Enc4
ESAM_0 164.jpg 2/7{2007 2:20:40 PM 683 KB Hook 2{7{2007 2:20:40 PM RD Uganik_7Feb2007_Enc4
HHSAM_0165Jpg  2/7/2007 2:20:45 PM JOSKB Starstep 27/2007 2:20:45PM  RD Uganik_7Feb2007_Encd
EESAM_O 166.jpg 2/7/2007 2:21:43 PM 717 KB Hook 2{7/2007 2:21:43 PM Blowhole Uganik_7Feb2007_Enc4
MHSAM_0167,4pg  2/7/2007 2:21:43PM 6B9KB Stairstep 2{7/2007 2:21:43PM  RD Uganik_7Feb2007_Enc4
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Automatically embed Latitude and Longitude into EXIF metadata fields

You can use a georeferencing program (such as RoboGeo) to automatically embed latitude and
longitude data directly into the EXIF fields in the photo files. Choose the folder with the image files and
select a trackline file (our GPS machines collect track data once a minute). The georeferencing program
embeds the latitude and longitude into the photo’s EXIF metadata. This information can be exported to
Google Earth or Flickr with a subsequent click, and also is available for other analyses using photo

metadata.

File Edit Help

#0508 008% %) DON>NEHIROE~¢ 2 OO

Image Preview: Image | EXIF Time | Latituce Longitude [ [oir. [Tite
C\Kodiak 2007\RoboGeo!Catalog\SAM_0018 jpg 2772007 10:35:35 AM 57.7046769737686  -153.349698042615 Uganik_7Feb2007_Encl
C\Kodiak 20074 RoboGenYCatalog\SAM_0020.jpg 2/7/2007 10:35:39 AM 57.7047022983608 -153.349801990164 Uganik_7Feb2007_Encl
CA\Kodiak 2007\RoboGeo!Catalog\SAM_0024jpg 2772007 10:43:39 AM 57.7053551299944  -153.352381174996 Uganik_7Feb2007_Encl
C\Kodiak 20074RoboGeoCatalogSAM_0087 jpg 24772007 12:40:46 PM 57.7125811333333 -153.356246933343 Uganik_7Feb2007_Enc3
C:\Kodiak 2007\RoboGeo!Catalog\SAM_0094 jpg 272007 12:48:05 PM 57.7125633459025 -153.346194421316

& Export a GPX fie

If you recorded any,
you can also
associate sound fles
with the phiotos.

P Select audio fle(s)

@ Manualy
Assoclate

C:A\Kodi

elect Supported Tracklog File(s)

Al Files (%)

Uganik_7Feb2007_Enc3
Uganik_7Feb2007_Enc3

Ugarik_7Feb2007_Enc3
Step #3 2 Lookin: |5 Kodiak_Feb_2007 v eEeEr Uganik_7Feh2007_Enc3
= Uganik_7Feb2007_Enc3
Now that your - :
photos ar;/ 2 @lKodlak_S-BFebZOO?.gpx Uganik_7Feb2007_Encd
geocoded, you can Lb [HKodiak_9-11Feb2007.gpx Uganik_7Feb2007_Encd
perform various My Recent  |[=fKodiak_12Feb2007.gpx Uganik_&Feb2007_Encd
operations. Documeits Uganik_7Feb2007_Encd
@ Uganik_7Feb2007_Encd
[ Rename Images Uganik_7Feh2007_Encd
© Redate Images Desking Uganik_7Feh2007_Enc2&s
Stamp the Uganik_7Feb2007_Enc2a5
| [ Uganik_7Feb2007_Enc2&5
fﬁfgmeds;ims Uganik_7Feh?2007_Enc28s
o My Documents Uganik_7Feh2007_Enc285
% g‘/rt'atet §1°g§(”12” Uganik_7Feb2007_Enc2as
hza de‘r’s i Uganik_7Feb2007_Enc28s
- Uyak_8Feh2007_Encl
1 Do bothof the My Cotuputer Uyak_8Feb2007_Enci
above N Uyak_8Feb2007_Encl
iy EXport a Google Uyak_BFeb2007_Encl
' Map web page Uganik_6Feh2007_Encl
My Network gonie =
@ Export to Google Pispas Uganik_6Feb2007_Encl
Earth Uganik_BFeb2007_Encd
& Export to Fickr File neme: x| [ _open | sl o e
ganik_BFeb2007_Enc:
] Egpo;glg Files of type: All Supported Formats ~| Cancel |
B BRReRHS DxF fle GPX Files (“gpx)
. Exportto DNR Garmin Files (*.bd]
MapPoint o

vl
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The example photo below has the latitude and longitude information embedded both on the image
(optional) and also available in the EXIF metadata.

Dateftime 10/16/2007 3:43:07 PM -
\(ChCr positioning centered
=lmage

-
A
o] Image description Uganik_6Feb2007_Encd
3 Atist Stairstep
# Capyright Tail
& Exposure time 1640 s
Fenumber 183
& Exposure program Shutter Priarity
ul 150 speed rafings 150800
= Dateftime ariginal 2/6/2007 3:2355 PM
™ Dateftime digitized 2/6/2007 32355 PM
= Companent config YChCr
5 Exposurzbissvalue 000V,
A Max. apeture value {7
a Metering made Pattem
S Light source unkriown
2 Flash Flash did not ire.
o Focal length 300 mm
- User comment
= Subsectime 801
T Subsectime original 49
v Subsectime digiiced 49
L Colorspacs sRGB
a Pixel X dimension 2391
] Pixel Y dimension 976
g Interaperability IFD 898
Sensing method One-chip color area sensor
Seene type Adirectly photographed image
CFA pattem (00,02.00,02.01.00.02.01) 1
Custom Rendered Normal process
Exposure mode Auto exposure
- 3| White belance Autowhite balance
4! | Digital z00m ratio 1
Focel length in 38mm film 450 rm
B | Scene capture fype Standard
B | Gain control Low gain up
| Contrast Normal
Saturation Normal
Sharpness Normal
Subject distance range  unknown
GPS Latitude Reference  North latiude
GPS Latitude 57,43 23.0436"
GPS Longitude Referen.. Westlongitude
GPS Longitude 153,32 11.2781"
GPS Timestarmp 222355
GPS Map Daturn WGE 1984
GPS Date Starnp 2007:02.06
L
Exif version 221
FlashPixversion 10 §
Database ) File ), EXIF (PTG Custom /

9/35  SAM_2 w35.ﬁ 156.9 KB 2391x976x24b ﬁ Modified Date: 10/15‘2037 2:01:20PM_ 49%  Loadedin 0.07 s L

Exporting photo metadata into a database

Once we' alltheirdoimatioritto the metadata, we can then select specific EXIF and file
information and import it directly into our Access database (see Protocol for Exporting EXIF Metadata
into an MS Access Database, developed by Christy Sims and Sally Mizroch,
http://nmml.afsc.noaa.gov/pdf/NMMLPhotoMetaDataProtocol.pdf)
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Appendix I: Digital Photo File formats

RAW

e Highest resolution of a digital camera
e Can be converted JPEG using batch conversion software
e Usually stores in smaller file on compact flash card than TIFF

JPEG (Joint Photo Experts Group)

e Compressed, small files

e “"Lossy” format, “guesses’” oformaion eab exariplsin patt er ns
Appendix I1)
e Each time JPEG file is saved, it’s compressed
e [f you need to edit original JPEG files, same the edited version as a TIFF file, then compress back
to JPEG from TIFF.

TIFF (Tag Image File Format)
e Uncompressed, large files

e Good as intermediate step when editing files that were originally JPEGs
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Appendix II: Disadvantages of JPEG for photo-ID

e Accurate matching requires accurate presentation of fine marks and scars.
e JPEGfilesdon’' t s how fifithe enagestaokdask orwoe light

e JPEG files can show pixel edges when enlarged

e JPEG images can be totally inaccurate! (see below)

False Mark in JPEG photo

Distant Photo

Y
énlarged JPE‘ .
ridin

lIrn Scan.
- -
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