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TECHNOLOGY Tech Talk

MOST COURTS THROUGHOUT NORTH 
AMERICA HAVE FAILED TO KEEP UP WITH 
VISUAL EVIDENCE PRESENTATION TECH-
NOLOGIES, EVEN THOUGH THE SOURCE 
IMAGE QUALITY CONTINUES TO MARCH 
FORWARD. 

In today’s surveillance environment, it 
is common for investigators to recover 
large format video with pixel matrices 
above 1920 x 1080 pixels, some exceed-
ing 5000 pixels in both height and width. 
Yet, most courtrooms are still limited 
to presenting their digital video files on 
low-resolution flat-screen monitors, 
or worse, on projection systems that 
significantly alter the visual evidence. 
Litigators who rely on projection systems 
to display their video images are very 
likely depriving the court’s trier of fact of 
the full value and meaning of their evi-
dence. Likewise, deploying undersized 
flat-screen monitors removes image 
detail and can often obfuscate the most 
critical aspects of evidence in a case.

PROJECTION PROBLEMS

Projectors pre-process visual evidence. 
Many higher-end projection systems 
(in the $20,000+ range) do a reasonably 
good job of reproducing a picture, but 
most systems do not. The most common 
result of projection is that the original 
pixel data is lost and cannot be repro-
duced for the court. The reasons for loss 
are numerous. Projection systems turn 
images into projected light that must 
pass through a lit courtroom. The type 
and color of the courtroom’s light will 
impact the integrity of the projection 
and will always change the color of 
the images that strike the screen. The 
screen itself discolors over time, and 
within a few years, it will inevitably take 
on the appearance of a patchwork of 
grey, yellow, or off-white. In addition, 

the fabric will begin to fold, warp, or 
roll, causing objects projected onto the 
screen to take on irregular and inaccu-
rate shapes. These issues are amplified 
by the throw-distance (how far the light 
must travel before it hits the screen). One 
can list a multitude of compromising 
problems for every kind of projector on 
the market, but the results are the same: 
the original evidence cannot be accu-
rately and fully reproduced.

FLAT-SCREEN DISPLAY PROBLEMS

As with projectors, flat-screen monitors 
also introduce challenges for a prosecu-
tor or other litigator to accurately display 
video evidence in a manner that allows 
the trier of fact to appreciate the full 
value of the video evidence. In the early 
2000s, U.S. federal courts integrated per-
sonal flat-screen monitors for each juror. 
In the planning stage, the most common 
personal monitor was a 15-inch 800 x 
600 pixel display. However, by the time 
the monitors were installed, they were 
already out of date. In less than a decade, 
video and imaging evidence was not 
limited to 800 x 600 pixels in a 4:3 aspect 
ratio. Today, those same monitors are 
still deployed in many courts, even 
though digital video evidence is more 
likely encoded at 1920 x 1080 pixels (wide 
screen) or greater. When large format 
video or still images are reproduced on 
an undersized monitor, pixel resolution 
is decreased, shapes of objects and edge 
patterns are altered, color is changed, 
and evidence is always lost.
The problems described above are 
real and cannot be corrected without 
employing adequate display technology 
required to reproduce the original evi-
dence. In all cases, it is the responsibility 
of the advocate of the visual evidence to 
ensure that the court has the appropriate 

display tools. But it is the ultimate re- 
sponsibility of the judge to ensure that 
the jury can see the evidence. However, 
no matter how good the monitor is, the 
science is clear: if a human viewer is too 
far from a display, they will not experi-
ence all of the visual information. 

STANDARDS FOR DISPLAYS AND 
VIEWING CONDITIONS

The International Telecommunications 
Union (ITU) is a standards organization 
that establishes minimum standards 
and recommendations for broadcast 
television, video and audio compression, 
cameras, display monitors, and related 
technologies. ITU has also weighed in on 
the topic of display-distance and human 
perception.
In the relevant standards publications, 
“3H” refers to Three Times Picture 
Height and describes parameters for 
1080 displays (1920 x 1080), which are 
the monitors commonly used in courts 
today. The standard recommends that a 
person viewing the monitor should be no 
more than three times the picture height 
away from the screen. As an example, 
the commonly used Sharp Aquos LC‐ 
80LE632U is a purported 80-inch dia- 
gonal monitor, but it has a 43.8-inch 
picture height (PH). Therefore, according 
to the ITU standard, evidence presented 
on this size of monitor is best viewed at 
no more than 10.95 feet away (3 x 43.8 
inches). Anyone seated further than 
10.95 feet from the monitor will begin to 
lose visualization of the evidence.

8.3: Viewing distance 

It is important here to differentiate 
between fixed displays (e.g., TV, 
monitor, video projector) and mobile 
displays (e.g., smartphone or tablet). 
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Indeed, for fixed displays, the visu-
alization distance will not change 
during the test and is determined by 
the visual angle perceived, which is 
described as a minute of an arc (e.g., 
3H for HD1080 display). On the other 
hand, for mobile displays, the subject 
will adjust the visualization distance 
according to the subject’s preference, 
the screen size and the content quality. 
Thus, for practical purposes in everyday 
life, the subjects are not constrained 
while watching content on their 
mobile device, whereas they are when 
watching TV or other fixed displays. 

The minimum viewing distance 
should be in accordance with the least 
distance of distinct vision (LDDV) or 
the reference seeing distance (RSD).

ITU Recommendation Part 915 discusses 
the viewing distance when using a 3D 
display (not a very common application 
in court, yet). The standard of Three 
Times Picture Height is also referenced 
in that publication. 

8.3: Viewing distance and angle 

In general, the viewing distance is 
about 3H (three times picture height, H) 
for TV environments. For PC moni-
tors, 1H to 3H is recommended. For 
multimedia applications (e.g., mobile 
devices), 6H to 10H is recommended.

Another ITU publication provides a 
wider study of multiple displays. BT 
stands for Britain and it expressed the 
results of different studies from the 
United Kingdom. The result of the 
studies is a recommended standard 
for the display distance of numerous 
display monitors. This study found that 
the viewing distance is 3.1 Times Picture 

Height for 1920 x 1080 display monitors. 
This study converts the picture height 
to diagonal size, which provides a more 
familiar reference for most people.
The ITU Table shows an 82-inch diag-
onal 1920 x 1080 display monitor and 
sets a viewing distance of 3.1 meters 
(125 inches or 10.4 feet). The British 
standard is slightly different due to 
image resolution differences between 
the PAL (Phase Alternating Line) and the 
US NTSC (National Television Standards 
Committee) standards.

3: General viewing conditions 

When expressed in multiples of the 
picture’s height, the DVD for the 
1280 x 720 (Recs ITU‐R BT.1543 and 
ITU‐R BT.1847) image resolution 
system is 4.8H; and that is for the 
1920 x 1080 family (Rec. ITU‐R 
BT.709) HDTV image resolution 
system is 3.1H (static images). 

A number of other publications ref-
erence viewing distances for display 
monitors, but the ITU standards are 
the most frequently referenced by the 
scientific community. 
The Institute for Telecommunication 
Sciences (ITS) is the research and 
engineering branch of the National 
Telecommunications and Information 
Administration (NTIA), part of the U.S. 
Department of Commerce (DOC). The 

ITS Video Quality Experts Group has 
conducted a number of studies on the 
topic of perception of video quality 
and distance. The group conducts 
studies on human perception of video 
and still images and provides a unique 
perspective on considerations regarding 
witnesses’ or analysts’ ability to recog-
nize detail, including shapes and colors.
The American Bar Association also 
considers the advantages of specially 
designed technology-enhanced court-
rooms. Senior Judge Hebert B. Dixon 
Jr. of the Superior Court of the District 
of Columbia, articulates concerns 
about projection systems in courts and 
advocates for a well-considered and 
visually centric modern courtroom. 
“The minimum requirements of the 
courtroom should be the video display,” 
maintains Dixon.
The most dangerous concept often 
argued in court is that video is the “silent 
witness that speaks for itself.” However, 
in many courts today, the display 
technologies are either located too far 
from the target audience or are grossly 
inadequate for accurate image reproduc-
tion. In these cases, the full value of the 
evidence usually goes unheard. 

ITU TABLE: DESIGN VIEWING DISTANCE IN METERS FOR VARIOUS TV SET  
DIAGONAL SIZES

DIAGONAL SIZE (INCHES)

1920 X 1080 IMAGE 
SYSTEM

1280 X 720 IMAGE 
SYSTEM

DESIGN VIEWING 
DISTANCE (METERS)

DESIGN VIEWING 
DISTANCE (METERS)

32 1.24 1.88

42 1.62 2.47

52 2.01 3.06

62 2.39 3.64

72 2.78 4.23

82 3.17 4.82

92 3.55 5.41

102 3.94 5.99




