STATE OF FLORIDA

V.

CURTIS J. REEVES

IN THE CIRCUIT COURT OF THE SIXTH JUDICIAL CIRCUIT
OF THE STATE OF FLORIDA IN AND FOR PASCO CQOUNTY
CRC14-00216CFAES

SRd g7 ADN 1257

SUPPLEMENT TO STATE’S RESPONSE TO DEFENDANT/ S ;@

MOTION TO EXCLUDE PROOF AND TESTIMONY PERTAINING
TO THE STATE’S FORENSIC VIDEO EXPERT ANTHONY IMEL

COMES NOW, BRUCE BARTLETT, State Attorney for the Sixth
Judicial Circuit in and for Pasco County, Florida, by and through
the wundersigned Assistant State Attorney, hereby files this
Supplement To State’s Response to the Defendant’s Motion To Exclude

Proof And Testimony Pertaining To The State’s Forensic Video Expert

Anthony Imel as follows:

ADDITIONAL EXHIBITS

Excerpt - Forensic Photoshop, A comprehensive Imaging
Section 10

Exhibit #2
by Jim Hoerricks,

Workflow for Forensic Professionals,

- Interpolation, pages 96-98.
Third Edition by

Excerpt - Digital Image Processing,
Chapter 2 Digital Image

Exhibit #3
Woods,

Rafael C. Gonzalez and Richard E.
Fundamentals, pages 65 - 103.

Exhibit #4 Excerpt - The Image. Processing Handbook, Fourth Edition
by John C. Russ, Chapter 3: Correcting Imaging Defects, pages 197

- 205
Exhibit #5 Excerpt - Photoshop CS3 for Forensics Professionals,
A Complete Digital Imaging Course for Investigators, pages 80 -
82.

CERTIFICATE OF SERVICE

I HEREBY CERTIFY that a copy of the foregoing Supplement To



State’s Response To Defendant’s Motion To Exclude Proof And
Testimony Pertaining To The State’s Forensic Video Expert Anthony
Imel was furnished to Richard Escobar, Esqg., Attorney for the
Defendant, at 2917 West Kennedy Blvd., Suite 100, Tampa, FL 33609-
3163, by U.S. Mail/Personal Service/email rescobar@escobarlaw.com,
this Jb day of November, 2021.

BRUCE BARTLETT, State Attorney
Sixth Judicial Circuit of Florida

By

. [;
Sistant State Attorney
Bar No. 435988
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Section 10 - Interpolation

Interpolation

We start with a simple question: why interpolate? Often times, trial exhibits need to be prepared and an
attorney will ask for an image to be "blown up" and put on a poster sized display board. You may be asked to
resize some multi-megapixel images for use in a video presentation or for PowerPoint. Interpolation can be
either an up or a down process.

It can also involve rotation (more on that later).

So whatthen is interpolation? Interpolation’s purpose is to resize and/or reposition an image for final output.
That output can come in a number of forms and sizes.

There are many ways to accomplish this task (as there are with anything in Photoshop). All of these are
dependant on the output method and size. In my lab, I have printed everything from 4x5's to large format ink jet
posters. I have even prepared files for print in newspapers and on billboards.

Interpolation as resizing

A detective once asked me how big a still frame of video could be printed. I replied that I could put it on the side
of a bus, if he wanted. How would I do that? Let's take a look at the Image Size dialog box.

1. Open an image.
2. Click Image>Image Size.
3. Select the Resample Image check box.

4. Click the Resample Image list arrow, and then select an option:

Nearest Neighbor - best for quick results with low quality.

Bilinear- best for line art.

Bicubie- (default when installed) best for most purposes with high quality.

Bicubic Smoother- best for enlarging an image.

Bicubic Sharper - best for reducing an image.

You can change the default Interpolation method, click Edit> Preferences>General.

5. To maintain image proportions, select the Constrain Proportions check box.

6. Enter the desired sizes in the Pixel Dimensions or Document Size boxes. If you choose to constrain
proportions in step 5, when you change one size, the other boxes will adjust automatically and in proportion with

each other.
7. Click OK. And ... just like that you have a resized image. So, if its that easy, what's the catch?

Interpolation involves approximation. The results can vary significantly depending on the interpolation method
(algorithm) chosen. Therefore, an image will always lose some quality each time interpolation is performed.

Why?

The best way that I've ever heard it described comes from an traffic collision investigator. He put it like this:
"Interpolation works by utilising known values to estimate values at unknown points.” To see why this is
significant, let's look again at the various interpolation methods.

There are two basic types of interpolation methods, non-adaptive and adaptive. Non-adaptive methods treat all
pixels equally. Examples of non-adaptive methods include nearest neighbor, bilinear, and bicubic. Adaptive
methods change depending on what they are interpolating. These methods are employed in plug-ins like

Genuine Fractals, which looks at content (edge vs. smooth area) whilst enlarging in order to preserve detail.
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With non-adaptive methods, there is trade-off between three types of
artifacts: edge halos, blurring, and aliasing. Adaptive methods don't
treat each pixel equally and can thus produce a sharper image with less
artifacts.

Having already downloaded and installed Optipix from Reindeer
Graphics, we have an easier and more effective option, Interactive
Interpolation. Here's how it works.

1. Click Filter>Optipix>Setup 2nd Image to insert the image that
you want to enlarge (or reduce) into the 2nd Image buffer.

2. Resize the image to your output dimensions using Photoshop's
Image Size dialog box, Image>Image Size. Interactive Interpolation
expands or reduces the image in the buffer to match the image that is
active when you run the plug-in.

3. Once you have resized your image, click
Filter>Optipix>Interactive Interpolation.

4. This will launch the Interactive Interpolation dialog box. The dialog
is simple, having just three sliders.

The Sharpness Slider allows you to determine the level of crispness
(or snap) that you want. The Edge Strength Slider allows you to
target the edges within the image. Edge blur is a common artifact that
interpolation can cause, and this slider allows you to add back edge
strength in order to correct the blur. The bottom slider adds Edge
Grain. This slider adds noise to the edges in order to mitigate the
aliasing that may be caused by the interpolation.

5. Adjust the sliders until you achieved the desired result.
6. Click OK

And there you have it. I've used this method as one step in a process to
take a standard frame of NTSC video and print it 48" wide for trial, all
without apparent loss of detail. The image displayed several feet in front
of the jury on poster board was just as clear as if it was a regular print
sitting in their hands. Sometimes, you need to make a statement. With
the right interpolation method, you can.

A word about rotation.

Rotationis a form of interpolation as well. Rotating is sometimes
necessary when a camera has not been correctly positioned. Ihave seen
countless images from CCTV systems where a camera has been placed
at an odd angle. Detectives and attorneys often ask for the image to be
"straightened.” I aimost always advise against it.

Rotation can severely harm an image. The only rotation angles that do
not cause loss are 90, 180, and 270. All other angles involve dividing
and repositioning pixels and should be avoided. If at all necessary, the
rotation should only be performed once. Successive rotations only
compound the damage as division upon division of pixels turns your
image into a mushy mess.




Wrapping up

The images that we see in our labs will generally require some sort of resizing. A ten megapixel image from a
forensic photographer will need to be reduced in order to displayed correctly in a PowerPoint or video
presentation. Low resolution digital CCTV will have to be resized in order for stills to be displayed on posters in a
court room. This change in size or position is both the what and the why of the process. The how is relatively
simple; either use Photoshop's internal resizing and rotating tools or those of a third party plug-in.

The science behind the work involves some significant computational power on the part of the program and your
computer. Nearest neighbor is the easiest to explain, it just makes each pixel bigger - resulting in a blocky
looking image. The others look deeper at the image and produce a result that is more pleasing to the eye. As
results vary by algorithm, it's best to experiment a bit. As always, document your steps and settings.

In your testimony, try to use real-world terms to describe the process. "After reducing the noise, I began an
examination to determine the most appropriate interpolation method to use with the image. That is to say, 1

tried several accepted methods of resizing to see which would produce an image at the requested size with the
least amount of loss of detail ..."

Items for Consideration:

Identify some reasons for resizing an image (up or down):

Do you resize images before placing them in presentations made in PowerPoint or Keynote? Why/why not?

Do you resize images before placing them into crime alerts or other bulletins? Why/why not?
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