EL3Imaging Technical Literature: Internal company documents, covering equipment introductions,
technological advancements, development history, and scientific knowledge related to R&D and
manufacturing processes.

Evaluating Forensic Imaging Systems for Crime Scene Investigation

In forensic science, particularly for crime scene investigation, the quality and technological sophistication of
imaging systems are critical for capturing accurate and reliable evidence. A high-performance system must
excel in multiple technical aspects to meet the rigorous demands of forensic evidence collection. Any
deficiency—or “short board” —in these areas can significantly impair the system’s functionality,
compromising the integrity of evidence such as fingerprints, palm prints, or other traces. Below, we outline
five key criteria for evaluating forensic imaging systems, along with illustrative examples of common
shortcomings that distinguish advanced systems from inferior ones.

Key Evaluation Criteria

1. Apochromatic Lens Design for Multi-Spectral Clarity
The lens must be apochromatically corrected to ensure sharp focus across a broad spectral range
(180nm-1100nm), covering ultraviolet (UV), visible, and infrared (IR) wavelengths. Forensic imaging
requires clear, high-quality images in all spectral bands, especially UV and IR, where evidence like
latent fingerprints or bodily fluids is often most visible. Non-apochromatic lenses fail to maintain
focus across these bands, resulting in blurry or unusable images that undermine evidence quality.

2. Full Sensor Coverage by Lens Image Circle
The lens’s image circle must fully cover the camera’s sensor to produce a complete, usable image
without dark or black corners. If the lens’s image circle is too small for the sensor, the resulting image
will show a circular vignette with black edges, a critical flaw in forensic imaging where every pixel is
essential for capturing evidence details. This shortfall is common in low-end systems and severely
limits their effectiveness.

3. Low Distortion Rate (<0.3%)
Distortion rate, a measure of geometric deformation in an image, must be <0.3% to ensure forensic
accuracy, particularly for fingerprints and palm prints. Higher distortion (e.g., 2-15% in consumer or
low-grade industrial lenses) causes straight lines to appear curved, especially at image edges,
distorting critical evidence features and affecting the reliability of comparisons in court. Advanced
forensic systems prioritize minimal distortion to maintain evidential integrity.

4. Consistent Clarity Between Center and Edges
Image clarity must be uniform across the entire frame, with the center and edges exhibiting similar
sharpness. Many lower-quality systems produce sharp images at the center but noticeably blurry
edges, a flaw easily detectable by the naked eye. In forensic imaging, inconsistent clarity can obscure
critical details, such as fingerprint ridges or trace evidence, at the image periphery, reducing the
system’s reliability.

5. High-Capacity, Low-Compression Data Storage
Forensic imaging systems must support high-capacity data storage with minimal or no compression
(e.g., RAW format or lightly compressed formats) to preserve evidence integrity. High data rates (e.g.,
400M/s uncompressed) are essential for capturing detailed images and videos, especially in
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continuous shooting modes (230fps). Systems with low storage capacity or heavy compression
sacrifice critical details, limiting their utility for forensic analysis.

lllustrative Examples of System Shortcomings

The following images demonstrate common shortcomings in forensic imaging systems, highlighting how
deficiencies in lens design, image circle coverage, distortion, and clarity impact performance. These examples
contrast inferior systems with the high standards required for advanced forensic applications.

Image 1: Insufficient Image Circle Coverage

Description: A 1920x1080 (16:9) image
showing a circular vignette with black
corners, indicating that the lens’s image
circle fails to cover the camera’s sensor.
The central area contains a visible
fingerprint, but the black corners obscure
parts of the frame, rendering it unusable
for comprehensive evidence capture.
Caption: Shortcoming Example: A low-
end imaging system with an undersized

ortcoming Example: A low, and imaging system with an undersized lens image  [ILRIlele[Ralqe g dJiele Vo= Yo AP ET0):10)
cts produces a 1920x1080 image with black corners, losing critk al evidence at image with black corners, losing critical
edges: Advanced systems enaure full sensor coverage, delivering a complete, ua-

evidence at the edges. Advanced systems

ensure full sensor coverage, delivering a complete, usable image.

Placeholder Image Description: A rectangular 1920x1080 frame with a circular central area (approximately
80% of the frame) showing a fingerprint on a textured surface. The outer edges are solid black, forming a
vignette that obscures the corners.

T TN AT e s |mage 2: Inconsistent Center and Edge Clarity
md\ dum?‘s It accustomen ’ Description: A 1920x1080 image displaying a grid of text
m}l, CIrcumstances @ S¥ (e g aforensic test chart with fine print). The text in the
|ie are past able past, accoun centerissharp and legible, but the text at the edges is
L . - visibly blurry, demonstrating a significant difference in
' made seiis ROSSlble thlP.k clarity. This shortfall is evident to the naked eye and
c letter apply letter PUth compromises evidence quality at the image periphery.
Ins more than al‘tematively e Caption: Shortcoming Example: An inferior system shows
ourse g ermm as pUbli C qu eSU sharp text at the center but blurry text at the edges,
undermining forensic reliability. Advanced systems
€ more descendance das It = maintain consistent clarity across the entire frame (1100—
bg Example. An Inferior. system shoyvs sharp_ text at EEPISRaV] ).
at the adges, undermining forerisic reliability. Adv4d

Placeholder Image Description: A 1920x1080 frame with a

consistent clarity across the entire frame (1100-13

grid of small text (e.g., 8-point font) arranged in rows and
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columns. The central text is crisp, while the text near the edges (top, bottom, left, right) is noticeably blurred,
reducing legibility.

Image 3: High Distortion vs. Low Distortion

Description: A side-by-side comparison of two 1920x1080
images of a grid pattern (e.g., an I1ISO 12233 test chart with
horizontal and vertical lines). The left image (high

distortion) shows straight lines curving outward at the

edges (barrel distortion), with a distortion rate of ~15%.

The right image (low distortion) shows straight lines

throughout, with a distortion rate <0.3%, suitable for

forensic accuracy.

Caption: Shortcoming Example: A high-distortion system

(left, ~15%) warps grid lines, distorting forensic evidence

0 A a a
by Tt ; o .. N ! .. _. = S like fingerprints. Advanced systems (right, <0.3%) maintain
aernp Advanced o a WRUAT Y straight lines, ensuring accurate evidence capture.
aig es, e g a cYN\lo[alel-NerTeldllg= Placeholder Image Description: Two 1920x1080 frames

side by side. The left frame shows a grid of horizontal and
vertical lines, with edges curving outward (barrel distortion). The right frame shows the same grid with
perfectly straight lines, demonstrating minimal distortion.

Conclusion

A high-quality forensic imaging system for crime scene investigation must avoid the “short board” effect,
where any single deficiency limits overall performance. By ensuring apochromatic lens design, full sensor
coverage, low distortion (<0.3%), consistent center-to-edge clarity, and high-capacity, low-compression data
storage, advanced systems like those developed by EL3 Imaging deliver reliable, court-admissible evidence.
The illustrative examples above highlight how shortcomings in these areas—uvisible black corners, blurry
edges, or distorted images—mark inferior systems, underscoring the importance of rigorous evaluation to
identify truly advanced forensic imaging technology.
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