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CCTV Resolutions

Video Resolution
Conversions



4CIF
704x480

2CIF
704x240

Term

QCIF

4K - ULTRAHD
3840 x 2160

1080P - HD
1920 x 1080

720P - HD
1280 x 720

CIF
352x240

QCIF
176x120

Pixels (W x H) Total Pixels Per Image Notes

176 x 120 21,120 Quarter CIF (this is half the
height and width of CIF)
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Term

CIF

2CIF

4CIF

D1

960

720p HD

720p Analogue High
Definition (AHD)

960p HD

1080p AHD

1.3 MP

2 MP

1080p HD

3 MP

4 MP

5 MP

6 MP

Pixels (W x H)

352 x 240

704 x 240

704 x 480

720 x 480

960 x 480

1280 x 720

1280 x 720

1280 x 960

1920 x 1080

1280 x 1024

1600 x 1200

1920 x 1080

2048 x 1536

2688 x 1520

2592 x 1944

3072 x 2048

Total Pixels Per Image

84,480

168,960

337,920

345,600

460,800

921,600

921,600

1,228,800

2,073,600

1,310,720

1,920,000

2,073,600

3,145,728

3,686,400

5,017,600

6,291,456

Notes

Common Intermediate
Format (CIF) is a
standardised format for
picture resolution. This is a
Low-end analogue DVR

2 times CIF width - Mid-
range analogue DVR

2 times CIF width and 2
times CIF height - Higher
End Analogue DVR

Full D1 (Analogue CCTV
Resolution Standard).
Higher End Analogue DVR

Analogue CCTV Resolution
Standard

720p High Definition - high-
definition serial digital
interface (HD-SDI)

Analogue CCTV Resolution
Standard

960p HD (a Sony-specific
HD standard)

Analogue CCTV Resolution
Standard

A 1-megapixel camera
captures 1,310,720 pixels
per frame

A 2-megapixel camera
captures 1,920,000 pixels
per frame

1080p High Definition

A 3-megapixel camera
captures 3,145,728 pixels
per frame

A 4-megapixel camera
captures 3,686,400 pixels
per frame

A 5-megapixel camera
captures 5,017,600 pixels
per frame

A 6-megapixel camera
captures 6,291,456 pixels
per frame



Term

8 MP / 4K (Coax)

12 MP / 4K (IP)

Pixels (W x H)

3840 x 2160

4000 x 3000

Total Pixels Per Image

8,294,400

12,000,000

Notes

An 8-megapixel camera
captures 8,294,400 pixels
per frame

A 12-megapixel camera
captures 12,000,000 pixels
per frame



Whitepapers



Whitepapers

Starlight Info

The Dahua paper(Starlight, color at
night):

Low-Light-White-Paper 2021 09 FINAL-1.pdf

Color at night & Starlight use Sony Starvis tech

Sony Starvis

Overview

STARVIS Technology STARVIS STARVIS2

STARVIS technology is characterized by ultra-high sensitivity, pushing the boundary of mechanical
recognition to enrich society and bring safety, security, and convenience to people. With sensitivity
superior to that of the human eye, it enables object shape and color recognition even in dark
locations and obtains the required information with accuracy, contributing to greater safety and
security in society.

STARVIS 2, evolved from STARVIS, is the latest technology with wider dynamic range. Technical
Features Super-high sensitivity beyond the human eye

Image sensors capture light and convert it to electrical signals in order to create images and other
data. It is a significant advantage for image sensors to capture images accurately in dark locations.
To achieve this, it is crucial to sense the faintest light in darkness and convert this to electrical
signals efficiently without allowing noise contamination.

STARVIS technology is designed to capture the faintest light in a dark place, such as a small
alleyway without street lights, convert this light into noise-less electrical signals, and deliver an
image of the target object through the realistic rendition of its shapes and colors.
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Technology that delivers high sensitivity

Light travels into an image sensor through a lens and reaches a photodiode, which converts the
light into electrical signals. It is this photodiode that holds the key to higher sensitivity—how
efficiently it collects light.

The arrangements of photodiodes are a determining factor in an image sensor’s sensitivity. In a
structure known as front-illuminated, photodiodes are placed behind a wiring layer. In this
structure, the problem is that incident light is deflected or absorbed on the wiring layer before
reaching the photodiodes, compromising the image sensor’s sensitivity. By contrast, with STARVIS
the photodiodes are positioned on top of the wiring layer in the back-illuminated structure. This
configuration resolves the light loss that was caused by the wiring layer, significantly increasing the
amount of light that reaches the photodiodes. As a result, this structure has improved the
sensitivity by over 4.6 times*1.

The closer proximity between the on-chip lens and each photodiode means that the photodiodes
can receive rays at larger angles of incidence, which helps to improve the imaging performance of
the image sensor when combined with a low f-number lens.
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Technology that achieves low noise

Image sensors capture light with photodiodes, convert it into electrical signals, and then output an

image as digital values. A dark image can be brightened by amplifying the signals (setting a higher
gain level). However, higher gain levels cause noise in the electrical signals to be equally amplified,
resulting in a grainy image.

Sony’s Super High Conversion Gain technology is designed to amplify electrical signals
immediately after the conversion from photons, when the noise levels are relatively low. In this
way, it reduces the overall noise after amplification. As a result, lower-noise images, compared to
conventional technology, can be captured even in a low-illuminance environment. Lower noise
levels in images also help to enhance the accuracy in visual or Al-assisted image recognition.

Capturing light ranges invisible to the
human eye

The image sensors used in standard cameras, such as smartphone cameras and mirrorless
cameras, are designed to reproduce images as we see them in the light (visible light). Some image
sensors for special applications, such as security cameras, are designed to work in the near-
infrared (NIR) region, where is not visible to human eye.

NIR lighting is used to capture images where visible light might disturb people or cause an
accident, for example at nighttime in residential areas and on multilane highways.
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STARVIS enables image sensors to deliver clear images in a near-infrared light environment. If the
image sensor’s NIR sensitivity is sufficiently high, NIR lighting can be lowered, helping to reduce
heat generation and power consumption.
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Improved sensitivity in near-infrared (NIR)
region

Near-infrared light is longer than visible light in wavelength. In an Si (silicon) photodiode, short-
wavelength light, such as blue light, is absorbed in the region closer to the surface of the
photodiode while longer-wavelength light, such as green and red light, is absorbed in deeper
regions. The absorption of near-infrared light is enhanced by increasing the depth of the
photodiode.

Absorbed light wavelengths
relative to the depth of a photodiode

Shallow 4 & ‘chor
Depth of Wavelength of
hgtodigde light absorbed by
" photodiode
Deep v Long

Absorbed light wavelengths relative to the depth of a photodiode
Absorbed light wavelengths relative to the depth of a photodiode

STARVIS 2 also adopts photodiodes with uneven surfaces, which enhance NIR light absorption by
refracting incident light. These structural features have led to significant improvement in NIR
sensitivity.

Feature to eliminate blowouts
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Image sensors can adjust the length of time to take in light (exposure time) to output images,
optimized according to the brightness of the scene. A short exposure time in a bright environment
avoids oversaturation of the photodiode and a long exposure time in a dark environment ensures
the collection of a sufficient amount of light.



In contexts where both extremely bright and dark areas are in view, such as a strong light source
next to a tunnel exit, these areas of the image may be over- or under-exposed and details could be
lost. When we can see details in both bright and dark areas of an image, it is said to have a high
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DOL HDR

When the digital-overlap (DOL) HDR feature is on, the image sensor captures two images in
succession:one with a short exposure according to the bright region and the other with a long
exposure adjusted to the dark region. HDR is realized by synthesizing these two images to
complement one another.

However, this method involves a slight time lapse between the two shots and this can cause some
artifacts, such as a blurred outline and chromatic aberration, if the target is in fast motion.

Clear HDR

When the Clear HDR feature is on, the image sensor captures two images simultaneously, one with
a low gain level set to the bright region and the other with a high gain level adjusted to the dark
region*2. The images are then synthesized.

This method has the advantage of delivering images of a moving target without chromatic
aberration and other artifacts because the two images are captured at the same time. The Clear
HDR feature is suitable not only for security cameras but also for applications to capture moving
targets, such as traffic monitoring systems and dashboard cameras.
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Evolving STARVIS technology

Poor visibility is an obstacle to ensuring security in everyday life. STARVIS has been pushing the
technical boundaries and surpassing human sensitivity of human visual perception. The technology
continues its evolution to expand its capacity to capture images in the infrared region, high-
contrast settings and other situations that are beyond discernible by the human eye.

Evolving structure and improving
performance

The change from a front-illuminated to back-illuminated structure has enabled super-high
sensitivity, from which came STARVIS technology. (See Technology that delivers high sensitivity)
The sensitivity and HDR feature have been improved further by increasing the amount of light to
be captured, enabled by increasing the depth of a photodiode and modifying the structures and
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materials of the walls between photodiodes. These are not the only improvements made. The on-
chip lens has improved light concentration and transmittance, the color filter has higher
transmittance, the photoelectric conversion efficiency has improved, and much more. As we
explore, research, and develop optimal materials and continue the pursuit of nanometer-level
precision in manufacturing processes, our technology progresses on its path of evolution.

STARVIS

= === B8

43 o M3 JMetal wiring | 1 r 3 4
Evolution of S - =
] ] 1
Structure i .
-Improvement in arranging — e — —
photodiodes i i [ B JMetIaI'MnngJ I . ! . . .
= - = || g | =] ] —] L
= | gl |  fe I | i ) 4] 2P A i | 2l
| ] ] e B S| — )
Photodiode Photodiode Photodiode
some photons are lost through Photons can easily reach the The increased depth of the Redesigned photodiode
the wiring layer before reaching photodiode placed in front of photodiode enables separation walls increase the
the photodiode behind it the wiring layer longer-wavelength light to be capacity to store photons

absorbed

Improvement in
low-light performance

Improvement in
NIR sensitivity

Improvement in
dynamic range ] .
| =» o |
e P el sy

Both STARVIS and STARVIS 2 are back-illuminated pixel technology specifically developed for
image sensors for security camera applications. They feature a minimum sensitivity of 2,000
mV/um?2 (color product, when imaging with a light source of 706 cd/m2, F5.6 in 1s accumulation
equivalent) and deliver high image quality in the visible light as well as near infrared light regions.
STARVIS 2 further offers the wide dynamic range (AD 12bit) of more than 8 dB in a single exposure,
wider than the STARVIS pixel of the same size.
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CTI SOP/Docs

Stuff specifically written for distribution within Computype



CTI SOP/Docs

CTlI Camera Parameter SOP

Camera Configuration SOP

Encode

e Main Stream:
o Codec: H.264
o Resolution: Maximum Available
o Framerate: 15fps
o Bitrate:
o 2Mp: 2048kbps
o 4Mp: 4096kbps
o 8Mp: 6144kbps
e Substream:
o Codec: H.265
o Resolution: 704x480 (If higher is available, resolutions above 1024x768 will interfere
with motion detection)
o Framerate: 7fps
o Bitrate: 512kpbs

Audio off

Date/Time

e Format: MDY
e DST:
o Enable
o Week
o March 2nd Sunday 02:00:00
o November 1st Sunday 02:00:00

Account



These are the default values to use if the client has not specified credentials for their setup

e Create Users: admin, Rick
e Password: 963852pop

ONVIF USER

The intended functionality is that the admin ONVIF account will automatically inherit the password
set for the interface admin account. This is not always the case.

e Create User: Rick
e Password: 963852pop



CTI SOP/Docs

LPR Camera Configuration
SOP

License Plate Reader Configuration

License plate-specific cameras deal with a different set of requirements and resolution from
standard CCTV cameras.

Angle of Incidence

For accurate license plate capture, the angle of incidence re: the license plate must be within the

2 - 302 range. While it's difficult to get below a 02 angle of incidence, anything above 302 will
being introducing parallax distortion and affect the accuracy of the LPR. Fuzzy trigonometry is
usually accurate enough to achieve this range. The general wisdom for LPR cameras is from 50-100
feet but this is very pliable with cameras that feature optical zoom.

Example

Using Maryville Elementary as an example:

The wall on which the camera is mounted is approximately 250 feet from the entrance to the
parking lot. With this information, we can use the basic trigonometric functions OR the inverse
functions (arcsin, arccos, arctan) to determine a suitable mounting height. The camera is currently
mounted approximately 10 feet above the ground, giving us a 2.32 angle of incidence to the
normal plane of the license plate.

Given the abnormally long distance between the camera and the normal planes perpendicular to
the face of the plate, this specific camera could be mounted up to 145 feet in the air and maintain
the recommended angle of incidence.

If the camera were, for example, 50 feet from the lot entrance, The maximum height of the camera
mount would be 28 feet for a 302 angle of incidence.

Encode



e Main Stream:
o Codec: H.265
o Resolution: Maximum Available
o Framerate: 20fps
o Bitrate:
o 2Mp: 2048kbps
o 4Mp: 4096kbps
o 8Mp: 6144kbps
e Substream:
o Codec: H.265
o Resolution: 704x480 (If higher is available, resolutions above 1024x768 will interfere
with motion detection)
o Framerate: 7fps
o Bitrate: 512kpbs

Audio off

Date/Time

e Format: MDY
e DST:
o Enable
o Week
o March 2nd Sunday 02:00:00
o November 1st Sunday 02:00:00

Account

These are the default values to use if the client has not specified credentials for their setup

e Create Users: admin, Rick
e Password: 963852pop

ONVIF USER

The intended functionality is that the admin ONVIF account will automatically inherit the password
set for the interface admin account. This is not always the case.

e Create User: Rick
e Password: 963852pop



