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0 which no connection...!
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lalternative cannot be supported as
Iserious problems have been encountered in its
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1

2 INTERNATIONAL ELECTROTECHNICAL COMMISSION
3

4

5 VIDEO SURVEILLANCE SYSTEMS FOR USE

6 IN SECURITY APPLICATIONS -

7

8 Part 5: Data Specifications and Image Quality Performance for Camera
9 devices
10
11
12 INTRODUCTION

13  The IEC Technical Committee 79 in charge of alarm and electronic security systems together
14  with many governmental organisations, test houses and equipment manufacturers has defined
15 a common framework for video surveillance transmission in order to achieve interoperability
16 between products.

17 The IEC 62676 series of standards on video surveillance system is divided into 5 independent
18 parts:

19 Part1: System requirements

20 Part2: Video transmission protocols

21 Part3: Analog and digital video interfaces

22 Part4: Application guidelines

23 Part5: as above (Data Specifications and Image Quality Performance for Camera devices)

24 Each part offers its own clauses for the scope, normative references, definitions and
25 requirements.

26  The purpose of this part of IEC 62676 is to specify representation and measuring methods of
27  performance values to be described in materials such as instruction manuals, brochures and
28  specifications of Video Surveillance Camera equipment, and provide the convenience for
29 users, installers, integrators and maintenance companies, etc.

30

Documents

Document Sharing Hub

Full document details: 17/30340904 DC


http://www.avadocuments.com/doc/17-30340904-dc
http://www.avadocuments.com/doc/17-30340904-dc

-10 - IEC CDV 62676-5 © IEC 2016

31

32 VIDEO SURVEILLANCE SYSTEMS FOR USE

33 IN SECURITY APPLICATIONS -

34

35 Part 5: Data Specifications and Image Quality Performance for Camera
36 devices

37

38

39

40 1 Scope

41 This part of IEC 62676-5 shall define recommendation and requirements for representation
42 and measuring methods of performance values to be described in materials such as
43 instruction manuals, brochures and specifications of Video Surveillance Camera equipment.

44 This standard consists of two parts. The first part is requirements for description of Video
45 Surveillance Camera specification items. The second part is requirements for measurement
46 methods of Video Surveillance Camera specification items.

47  Video surveillance cameras output may be analogue (e.g. composite video such as NTSC or
48 PAL) or digital (e.g. compressed network output, uncompressed SDI (serial digital output),
49  etc.).

50

51 2 Normative references

52 The following documents, in whole or in part, are normatively referenced in this document and
53 are indispensable for its application. For dated references, only the edition cited applies. For
54 undated references, the latest edition of the referenced document (including any amendments)
55 applies.

56

57 IEC 61146-1: Video cameras (PAL/SECAM/NTSC) - Methods of measurement - Part 1: Non-

58  broadcast single-sensor cameras

59

60 IEC 62676-1-1: Video surveillance systems for use in security applications —

61 Part 1-1: System Requirements

62

63 IEC 62676-1-2: Video surveillance systems for use in security applications —

64 Part 1-2: General Video Transmission Requirements

65

66 IEC 62676-2-1: Video surveillance systems for use in security applications —

67  Part 2-1: Video Transmission Protocols — General Requirements

68

69 IEC 62676-2-2: Video surveillance systems for use in security applications —

70 Part 2-2: Video Transmission Protocols — IP interoperability implementation based on HTTP

7 and REST services

72

73 IEC 62676-2-3: Video surveillance systems for use in security applications —

74 Part 2-3: Video Transmission Protocols — IP interoperability implementation based on web

75 Services

76

77 IEC 62676-3: Video surveillance systems for use in security applications— Part 3: Analog and digital
78 video interfaces

79

80 IEC 62676-4: Video surveillance systems for use in security applications— Part 4: Application

81 guidelines

82
83 ISO 12233 Photography — Electronic still picture imaging — Resolution and spatial frequency
84 responses Documents
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85
86 ISO 14524 Photography — Electronic still picture cameras — Methods for measuring opto-
87  electronic conversion functions (OECFs)

88

89 ISO 15739 Photography — Electronic still-picture imaging — Noise measurements

90

91 ISO 17850 Photography — Digital cameras — Geometric distortion (GD) measurements
92

93 ISO 21550 Photography — Electronic scanners for photographic images — Dynamic range
94  measurements

95

96 ISO/AWI 19093 Photography — Digital cameras — Measuring low light performance

97

98 ISO 18844/CD Photography — Electronic still picture imaging — Flare measurement
99 techniques for digital camera systems

100

101 ITU-R Recommendation BT.601, Studio encoding parameters of digital television for standard
102 4:3 and wide-screen 16:9 aspect ratios

103

104 ITU-R Recommendation BT.709, Parameter values for the HDTV standards for production and
105 international programme exchange

106

107 IEC 62471 Photobiological safety of lamps and lamp systems

108

109 IEC 60825-1: Safety of laser products — Part 1: Equipment classification and requirements

110 3 Terms, definitions and abbreviations

111 3.1 Terms and definitions
112 3.1.1

113 aperture
114 opening of lens diaphragm which light passes.

115

116  3.1.2

117 bit rate

118 amount of digital signal in a second.
119

120 3.1.3

121 C/CS mount
122 lens physical mounting standards (C mount and CS mount) typically used for video
123  surveillance cameras.

124 Note 1 to entry: C-mount is an older standard defined as 1 inch in diameter with 32 threads per inch and the flange
125 back distance where an image is projected on a sensor is 17.526 mm. The CS-mount is a newer standard which
126 uses the same diameter and thread, but the flange back distance is 12.5mm.

127

128 314

129 colour temperature
130 measure of temperature of a solid surface which generates a radiant energy having the same
131 spectral distribution generated from a blackbody of the same temperature.

132 Note 1 to entry: Colour temperature is expressed in degrees kelvin (K).
133 Note 2 to entry: Referred from IEC 60194.
134
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135  3.1.5

136 compression
137 process of reducing the size of data (image or video).

138 Note 1 to entry: Modified from IEC 62676-1-1.
139

140 3.1.6

141 compression ratio
142 ratio of files, images or videos uncompressed size compared to the compressed size

143 Note 1 to entry: A high compression ratio means smaller image files and lower image quality and vice versa.
144 Note 2 to entry: Modified from IEC 62676-1-1 compression rate.

145

146 3.1.7

147 contrast
148 (related to image) difference in visual properties that makes an object (or its representation in
149  an image) distinguishable from other objects and the background.

150 Note 1 to entry: In visual perception of the real world, contrast is determined by the difference in the colour and
151 brightness of the object and other objects within the same field of view.

152 Note 2 to entry: Referred from IEC 62676-1-1.

153

154 3.1.8

155 dome cameras
156 cameras mounted inside a dome, usually protecting it from outside influences.

157
158  3.1.9

159 dynamic range

160  quotient of the signal from the maximum measurable indication of a quantity by the signal
161 from the minimum measurable value of that quantity.

162 Note 1 to entry: Referred from IEC 62232.

163

164  3.1.10

165 electronic shutter
166  arrangement in the camera changing its sensitivity by electronically controlling the exposure
167  time of the image sensor.

168 Note 1 to entry: Modified from IEC 62676-4.
169

170 3.1.11

171 encoding streams
172 series of consecutive encoded images or video from the same image source which are
173  transmitted from one system component to another.

174 Note 1 to entry: Modified from IEC 62676-1-1 image streams.
175

176 3.1.12

177 exposure control
178  electronic control of the time needed to expose image sensor pixels to light.

179 Note 1 to entry: For "live" video stream the default exposure is typically 1/25s or 1/30s. Documents
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3.1.13

exposure time
length of time for which image sensor pixels are exposed to light.

3.1.14

flare
light falling on an image, in an imaging system, which does not emanate from the subject
point

Note 1 to entry: Flare is also sometimes referred to as veiling glare.

Note 2 to entry: See also image flare (Clause 3.1.21).

3.1.15

frame
(related to image format) full frame of video as acquired in progressive mode or as
combination of two interlaced fields together.

Note 1 to entry: Modified from IEC 62676-2-1.

3.1.16

frame rate
numbers of frames per second.

3.1.17

F-number
iris opening of a lens defined as a ratio between the iris opening and the focal length of the
lens.

Note 1 to entry: It is typically a number larger then 1 (e.g. F1.4, F2, F2.8,...) and indicates the amount of light
coming through the lens where lens with lower F-number transmits more light than the lens with higher numbers.

3.1.18
gain
camera function to amplify the electronic signal.

3.1.19

gamma correction
correction of the linear response of a camera to compensate the monitor screen non-linear
response.

Note 1 to entry: It is measured with the exponential value of the curve describing the non-linearity. A typical
monochrome monitor's gamma is 2.2, and a camera needs to be set to the inverse value of 2.2 (which is 0.45) for
the overall system to respond linearly (i.e., unity).

3.1.20

global shutter
image read-out method of the image sensor where the exposure timing of all visible lines are
the same.

Note 1 to entry: Global shutter is a term associated with the CMOS image sensors where the image read-out is
usually sequential, i.e. line by line, which produces the so-called "rolling shutter" effect.
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3.1.21

Group of Pictures

GOP

set of video images in an encoded video stream consisting of reference images (lI-frames),
predicted images (P-frames) and bi-directional images (B-frames).

3.1.22

illumination
(related to image sensor) level of illumination (illuminance) at the image sensor;
(related to scene) level of illumination (illuminance) on the area to be kept under surveillance.

Note 1 to entry: Modified from IEC 62676-1-1.

3.1.23
image
visual representation of a scene viewed by a camera.

Note 1 to entry: In this document the term image includes multiple images in an image stream.
Note 2 to entry: Referred from IEC 62676-1-1.

3.1.24

image distortion
distortion of a scene projected on a sensor which deviates from the appearance of the same
image as seen by a human eye.

3.1.25

image flare

unwanted increase in signal of an output processed image / video resulting from light detected
by an image sensor that does not emanate from a corresponding subject point. This includes
light from inside and outside the field of view.

3.1.26

image processing
method to change or analyse (digital) images with algorithms or (software) procedures.

EXAMPLE: Compressing and encryption of images, methods for image content analysis.
Note 1 to entry: Referred from IEC 62676-1-1.

3.1.27

image quality

measurement of how accurately an observed image represents a real object as a collection of
sharpness, brightness, colour reproduction, visual resolution, evenness of illumination,
contrast, geometry, etc.

Note 1 to entry: Referred from IEC 62676-1-1.

3.1.28

interlaced scanning

scanning system for video whereby the even lines of a picture are scanned first and
transmitted as field 1 and then the odd lines are scanned and transmitted as field 2. The two
fields make up a frame and the field and scanning rate are therefore twice the frame rate.
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3.1.29

IR cut-filter

optical device placed in front of an image sensor of a camera which cuts out the invisible Infra
Red wavelengths of a projected image which is required for colour cameras in order to
reproduce natural colours as human eye sees.

3.1.30

IR spectrum
spectrum of frequencies (wavelengths) which are beyond the visible red wavelength (around
700nm) which is typically invisible for human eyes.

3.1.31

iris

variable aperture mechanism which regulates the amount of light passing through the lens
onto the image sensor.

Note 1 to entry: Modified from IEC 62676-4.

3.1.32

JPEG
a common standard for image compression, defined by the Joint Photographic Experts Group
based on Discrete Cosine Transformation.

Note 1 to entry: The JPEG file format is defined by ISO 10918 standard series
Note 2 to entry: Modified from IEC 62676-1-1.

3.1.33

JPEG-2000
a newer common standard for image compression, defined by the Joint Photographic Experts
Group, based on wavelet compression.

3.1.34

latency

(related to network delay) time that elapses between the initiation of a network request for
data and the start of the actual data transfer;

(related to system delay) measure of the time delay between the live action in front of the
camera and the view on the monitors.

Note 1 to entry: latency (related to system delay) is a cumulative effect of network latency and encoding/decoding

video compressed stream, of which the latter is usually more significant. An example of measuring method is
described in Annex E (informative).

Note 2 to entry: Modified from IEC 62676-1-2 and 62676-2-1.

3.1.35

local tone mapping
image processing technique to map luminance signal level according to the histogram which
expands the visual contrast of the image.

3.1.36

luminance
(related to video signal) the portion of a video signal which carries the brightness and contrast
information.

Note 1 to entry: Referred from ISO/IEC 14165-321. Documents
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327 (related to light) photometric measure of the luminous intensity per unit area of light traveling
328 in a given direction

329 Note 1 to entry: Luminance is expressed in units of candelas per square meter (cd/mz).

330 Note 2 to entry: Referred from IEC 62087-1.

331

332 3.1.37

333  lux

334 Light unit for measuring illumination.

335 Note 1 to entry: It is defined as the illumination of a surface when the luminous flux of 1 lumen falls on an area of
336 1 m?. Itis also known as lumen per square meter, or meter-candelas.

337

338 3.1.38

339 monotonicity
340 property where the output always increases or remains constant and never decreases as the
341 input increases.

342
343 3.1.39
344  MPEG

345 common standard used for coding and compression of moving images, defined by Moving
346 Picture Experts Group in different versions.

347 EXAMPLE: Examples are MPEG-2 and MPEG-4.
348 Note 1 to entry: Referred from IEC 62676-1-1.

349

350 3.1.40

351 multi-exposure

352 camera function that combines multiple images from different exposure timings to enhance
353  the camera performance.

354

355  3.1.41

356  ND filter (neutral density filter)
357  optical device that reduces the light intensity in the visible wavelength region.

358 Note 1 to entry: Referred from IEC 62087-3.

359

360 3.1.42

361 Opto-Electric Conversion Function
362 OECF

363 relationship between input luminance and output levels for an opto-electronic image capture
364  system.

365

366 3.1.43

367 optical axis

368  axis that goes through the middle of the optical system..

369

370 3.1.44

371 optical density
372 logarithmic ratio of the intensity of transmitted light to the intensity of the light passjqg through
373  the substance. ﬁ%cuﬁ'lents
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3.1.45

Pan/Tilt/Zoom

PTZ

camera or function, which refers to controlling a movable camera from a control point
(typically with a PTZ keyboard, mouse, or touch-screen) to pan (left/right), tilt (up/down) and
zoom (in/out).

Note 1 to entry: Such a control may also include focus near/far function

3.1.46

patch
individual segment of a test chart consisting of multiple patches with various density of
reflectance or transmittance.

3.1.47

pincushion distortion
optical distortions of a lens when projecting an image on a sensor that appear like a
pincushion (parallel lines appear projected towards the inside of the image centre) .

3.1.48
pixel
smallest possible element of an image that contains information about luminance and colour.

Note 1 to entry: Acronym for picture element.
Note 2 to entry: Modified from IEC 62676-1-1.

3.1.49

Power over Ethernet

PoE

method of sending power from the network switch, over Ethernet copper cable, to the IP
device (typically a network camera).

Note 1 to entry: This is defined in IEEE standards 802.3(af/at).

3.1.50
privacy mask
camera function blocking out or obscuring areas of an image for privacy reasons.

Note 1 to entry: Referred from IEC 62676-1-1.

3.1.51

progressive scanning
scanning system for video whereby each next line is scanned after the previous in
consequtive order.

3.1.52

quantization level
number of levels used in converting analogue signal into digital.

Note 1 to entry: Since digital signals are always processed and described in the binary system, the quantization
levels are typically expressed as the power of 2, so that 8-bit system is equal to 256 levels of quantization, and a

10-bit system is equal to 1024 levels of quantization. Documents
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3.1.53

quantum efficiency
The efficiency of converting number of photons into electrons expressed in percentage.

3.1.54

radiated spectrum
wavelength of frequencies (spectrum) radiated with a particular light source.

3.1.55

reflectance
property which reflects the incoming light.

3.1.56

resolution
(related to visual resolution) measure of the ability of a camera or video systems to reproduce
detail from the original scene or image.

(related to format) description of the size of a digital image in pixels e.g. 720P, 1080P,
640X480 etc. pixels/inch or number of pixels of a video-frame, monitoring device, printout.

3.1.57

rolling shutter
image read-out method of the image sensor where the exposure timing of visible lines are
sequential, i.e. line by line,

Note 1 to entry: Rolling shutter produces unnatural distortions of moving objects.

3.1.58

saturation
device characteristic exhibited when a further change in the input signal produces no
additional change, or progressively less change, in the output,

Note 1 to entry: Referred from IEC 61888.

3.1.59

sensitivity
camera capability to detect light in the scene, measured in lux [Ix]

Note 1 to entry: It’s not the capability to detect light at the sensor module

3.1.60

sharpness
image quality factor that determines the amount of details an imaging system can reproduce.

Note 1 to entry: It's not the capability to detect light at the sensor module

3.1.61

shooting condition
conditions under which a camera system is setup to measure various parameters.
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3.1.62

signal clipping
electronic method of removing excessive signal levels in video, typically referring to bright
details in a picture such as sun, head-lights or reflections of them.

3.1.63

Signal to Noise Ratio

SNR or S/N Ratio

Ratio between the signal strength and the noise levels in an audio or video signal, which is
typically expressed in deci-Bells (dB).

3.1.64

sine-based
changes in a peridical function or pattern that occur gradually as a sinewave function.

3.1.65

Spatial Frequency Response

SFR

measurement which uses slanted edges of a test chart objects and describes the transfer
functions of a camera system.

3.1.66

specification item
item specified in a camera specification data sheet.

3.1.67

sRGB
RGB color space standard for use on monitors, printers and the Internet.

Note 1 to entry: sRGB is standardized as IEC 61966-2-1.

3.1.68

standard camera settings
common settings for measuring the performance and image quality of the camera.

3.1.69

standard deviation
positive square root of the variance.

Note 1 to entry: Referred from IEC GUIDE 115.

3.1.70

target plane
the plane that passes through the chart plane.

3.1.71

test target
visible marker or plate that possesses patterns of colors or grey scale which provides a visual
reference for adjustment or measurement.
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3.1.72

transmittance
ratio between the amount of light passing through a transparent area and the amount of light
before the transparent area entry.

3.1.73

tungsten illuminants
Light sources which have tungsten filament that produces light, typically with colour
temperature of 3200°K.

3.1.74

TV lines

specification of an analogue camera's or monitors's horizontal resolution power where
horizontal is defined as the maximum number of alternating light and dark vertical lines that
can be resolved per picture height.

3.1.75

TV field
Interlaced television image which consists of only odd or only even lines.

3.1.76

TV frame
combination of two TV fields based on the interlaced scanning (even and odd lines).

3.1.77

uncompressed
base band digital signal that hasn't undergone video compression.

3.1.78

wedge pattern
pattern that typically consists of black lines on a white background which get narrower as they
come closer to each other on a test chart, used for resolution measurement.

3.1.79

white balance
electronic process used in video cameras to retain colours under different colour
temperatures.

3.1.80

white chart
test chart that is uniformly white.

3.1.81

video authentication
method embedding data into video to ensure the integrity of the video.

3.2 Abbreviations
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567 CCD Charge Coupled Device

568 CIF Common Intermediate Format

569 CIE Commission Internationale de I'Eclairage (International Commission on lllumination)
570 CMOS Complementary Metal Oxide Semiconductor
571 dB Decibel

572 DHCP Dynamic Host Configuration Protocol

573 DNS Domain Name System

574 DVI Digital Visual Interface

575 FPS Frames Per Second (frame rate)

576 FTP File Transfer Protocol

577 GB Giga Bytes

578 GPU Graphical Processing Unit

579 HD High Definition (1280 x 720, 1920 x 1080)
580 HDMI  High Definition Multimedia Interface

581 HTTP  Hypertext Transfer Protocol

582 IEEE Institute of Electrical and Electronics Engineers
583 IP Internet Protocol

584 IR Infra Red

585 ISO International Standards Organization

586 JPEG  Joint Photographic Experts Group

587 kB Kilo Bytes

588 kb/s Kilo bits per second

589 LED Light Emitting Diode

590 MB Mega Bytes

591 Mb/s Mega bits per second

592 MPEG Moving Picture Experts Group

593 ND Neutral Density

594 NTP Network Time Protocol

595 NTSC National Television System Committee
596 OECF Opto-Electronic Conversion Function
597 PAL Phase Alternating Line

598 SD Standard Definition

599  SDI Serial Digital Interface

600 SFR Spatial Frequency Response

601 SHA Secure Hash Algorithm

602 S/N Signal to Noise

603 SMTP Simple Mail Transfer Protocol

604 SNR Signal to Noise Ratio

605 SSL Secure Socket Layer

606 TCP/IP Transmission Control Protocol / Internet Protocol
607 UDP User Datagram Protocol

608 VGA Video Graphic Array

609 Documents
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610
611

612 4 Description of video surveillance camera specification items

613 4.1 General

614 For video surveillance cameras, including analogue and digital output cameras, network
615  cameras and others with or without PTZ functionality, common items that should be specified
616  in the product documentation such as datasheets are listed. If any of the description items
617  below are specified for the camera, it shall be done according to the requirements of this
618 standard.

619 Description items without a standard referenced or not listed at all in this standard should be
620  specified according to other published International standards including a reference to.

621

622 4.2 Camera
623 4.21 Image Sensor
624 4.211 Description

625  This indicates a device, which converts an optical image into an electrical signal. Usually it is
626 a solid state image acquisition device that has many photoelectric conversion elements
627 placed on the surface where optical image is converted into electrical signal. The electrical
628  signal is then read out in sequence.

629 4.2.1.2 Item Indication

630 [Image Sensor]

631 4.21.3 Content Indication

632 4.2.1.3.1 Type

633 An image sensor size should be indicated by type as a symbolic number, which is a legacy
634  diagonal dimension in inches as an idiomatic description. Inches, using the symbol of double
635 prime ("), may be used as a historical expression for optical format size.

636 A charge transfer drive system and semi-conductor technology type should be indicated.

637
638 EXAMPLE 1: 1/3 type Interline Transfer (IT) CCD

639 EXAMPLE 2: 1/2.5 type CMOS
640 EXAMPLE 3: 1/4" CMOS

641 42132 Image Scanning Area

642  This indicates the scanning size of an effective image area of an image sensor. It is indicated
643 by dimensions in horizontal and vertical directions, in millimetres. As a conventional idiomatic
644 description, it may be called the diameter of an image pickup tube (originally “inch”). The
645 relation between the idiomatic descriptions and general dimensions are as below:

646 o 1/2 Type (6.4 mm x 4.8 mm);

647 o 1/3 Type (4.8 mm x 3.6 mm);

648 o 1/4 Type (3.6 mm x 2.7 mm)

649 It should be indicated by horizontal (H) x vertical (V) dimensions of an image size (effective
650 image scanning area) in mm.

651 It may be described with the idiomatic descriptions in parallel.

652 Inches, using the symbol of double prime ("), may be used as a historical expression for

653  optical format size. Documents
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Note 1 to entry: Some mega-pixels sensors may have multiples of different scanning areas depending upon the
selected video format and the mode of reading pixels.

EXAMPLE 1: 6.4 mm (H) x 4.8 mm (V) (1/2 Type, 4:3 mode)
EXAMPLE 2: 4.8 mm (H) x 3.6 mm (V) (1/3 Type, 4:3 SD mode)
EXAMPLE 3: 5.70 mm (H) x 4.28 mm (V) (1/2.5", 4:3 5MP mode)

EXAMPLE 4 : 4.22 mm (H) x 2.38 mm (V) (1/2.5", 16:9 HD mode)

42133 Pixel Number
This indicates the number of pixels on the surface of an image sensor, comprising of photo
active and non-photo active pixels.

The effective pixels number indicates the number of pixels participating in the actual
photoelectric conversion. The total number of pixels is a sum of the effective pixels and the
pixels for synchronising, blanking and optical black function around the effective area.

- Approximate number of the effective pixel number: A rounded number of the product of
horizontal pixels and vertical pixels number.

- Effective pixels number: The actual product number of horizontal and vertical pixels (H x V)
an electronic picture is made of, produced by the sensor.

- Total pixels number: It usually is not indicated, but may be accompanied with the effective
pixels number.

EXAMPLE 1: Total number of pixels: 811 (H) x 508 (V) , Approx.410,000 pixels
Effective number of pixels: 768 (H) x 494 (V), Approx.380,000 pixels

EXAMPLE 2: Total number of pixels: 2751 (H) x 2003 (V), Approx.5.5 MP,
Effective number of pixels (6MP mode): 2592 (H) x 1944 (V), Approx.5MP

Effective number of pixels (1080 HD mode): 1920 (H) x 1080 (V),
Approx.2.1MP
42134 Television System

This indicates the rules related to the colour modulation method of analogue television signal,
its scanning method and the frequency.

- Colour : NTSC
- Colour : PAL

EXAMPLE 1 : Colour PAL, 625/50i (50 interlaced TV fields)
EXAMPLE 2: Colour NTSC, 525/59.94i (59.94 interlaced TV fields)

42135 Colour Television Image Pickup System
This indicates the method for acquiring a colour signal in a camera from the optical image.

It is described with the number of image sensors to be used, colour arrangement of filters, etc.

In Video Surveillance a single sensor is mostly used, while in broadcast there are three-
sensor (R,G and B) cameras also.

- The number of image sensors (one or three)
- Colour coding method, or Colour Filter Array (CFA)

EXAMPLE 1: Single image sensor, Complementary (CYGM) colour filter array
EXAMPLE 2: Single image sensor Bayer (RGB) colour filter array
Documents
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698 4.2.1.3.6 Image format standard

699 This indicates the basic image formats and digital sampling system, if applicable for High
700 Definition HD. The supported SMPTE standards shall be listed

701 EXAMPLE: SMPTE 274M-2008 , 1920x1080, Progressive, 16 : 9
702 SMPTE 296M-2001, 1280x720, Progressive, 16 : 9

703 4.2.1.3.7 Colour representation

704 This indicates which Colour representation system the camera complies to
705 EXAMPLE : colour representation : ITU-R BT.709
706

707 4.2.1.3.8 Capture Frame Rate

708 This indicates the number of frames that can be captured and read from an image sensor per
709 second. For analogue systems a TV frame is composed of two TV fields, which are based on
710  the interlaced scanning (even and odd lines). For digital systems, a frame is composed of all
711 active pixels making a single image unless it is interlaced scanning e.g. 1080i.

712 Measuring method is described in Clause 5.4.9.

713 - Frame rate shall be indicated in [fps].

714 - When the frame rate varies depending on the imaging mode, such as cropping, the
715 condition(s) shall be indicated.

716

717  EXAMPLE 1: 29.97 fps
718  EXAMPLE 2: 30 fps (VGA) 15 fps (720-HD, When all of pixels are readout.)

719 42139 Scanning System

720 This indicates the predetermined sequential method of reading pixels to convert signals from
721 two-dimensional information (optical image) into an electrical signal in the image sensor.

722 EXAMPLE 1: 2:1 Interlaced scanning
723 EXAMPLE 2: Progressive scanning

724  4.21.3.10 Scanning Frequency

725 This indicates the frequencies of horizontal and vertical scanning of the sensor pixels in order
726  to produce the electrical video signal.

727 Frequencies of horizontal and vertical scanning shall be expressed in Hz.
728 EXAMPLE 1: Horizontal: 15.734 kHz, Vertical: 59.94 Hz
729

730 4.2.1.3.11 Shutter mode

731 This indicates the capture timing of the image sensor. Typical CMOS sensors may have
732 capture timing difference relative to the scanning frequency, which could result in “Rolling
733  shutter” effect.

734 EXAMPLE 1: Global shutter
735 EXAMPLE 2: Rolling shutter

736
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737 4.2.2 Maximum Resolution
738 4.2.2.1 Description

739 This indicates a numeric value that describes the limit of details visibility of the object. It is
740 described by number of horizontal and vertical lines that can be resolved. Horizontal
741 resolution is defined by the number of vertical lines relative to the image height. If a value
742 varies depending on a camera setting, the setting condition should be indicated.

743 Measuring method is described in Clause 5.4.2.
744  4.2.2.2 Item Indication

745 [Resolution] or [Maximum Resolution]

746 4.2.2.3 Content Indication

747 The horizontal resolution and vertical resolution shall be indicated by number of lines (equal
748  to lw/ph:line width per picture height). For analogue cameras, it may be expressed as TV lines.
749 The resolution of the centre and the average of the 4 corners shall be indicated.

750 EXAMPLE 1: Centre — Horizontal 600 lines, Vertical 600 lines

751 Corner — Horizontal 450 lines, Vertical 450 lines

752  EXAMPLE 2 (Analogue camera):

753 Centre — Horizontal 480 TV lines, Vertical 360 TV lines

754 Corner — Horizontal 360 TV lines, Vertical 270 TV lines

755

756 Note 1 to entry: This item represents the “Visual resolution” which is the output result of the camera including the
757 performance of lens, image sensor and signal processing etc. which is described in “lines” or “TV lines” to express
758 how much the camera can actually resolve. In contrast, the Digital output (e.g. network camera, HDMI, SDI
759 etc)expressed in pixels such as VGA(640 x 480) or HD(1280 x 720), which actually is the “Format resolution”,
760 describes the numeric value sampled but does not include the actual performance of components in the camera,
761 and may differ to the result of “Visual resolution”. Pixels of the image sensor are described in 4.2.1.3.3 Pixel
762 Number and pixels of the output image size are described in 4.6.2 Output Image Pixel Number. The output signal
763 resolution which may be different from the image sensor pixel is described in 4.6.3 Output Image Resolution in
764 “lines”.

765 Note 2 to entry: In IEC 62676-4, the required object size to monitor or detect etc. is expressed in “pixel” relates in
766 this standard precisely to the maximum resolution in “lines”.

767

768 4.2.3 Minimum lllumination
769 4.2.31 Description

770 This indicates the minimum visible light illumination necessary, expressed in lux, to obtain
771 specified contrast of the video output level (expressed in %) at which an object can be
772 recognized, while producing no less than 25 fps (30 fps). If the camera offers a Day- and
773 Night mode the minimum illumination shall be specified for Colour- and Black&White-Mode
774 separately

775 Measuring method is described in Clause 5.4.3.
776 4.2.3.2 Item Indication

777 [Minimum lllumination]

778 4.2.3.3 Content Indication

779 It shall be expressed in lux [Ix] accompanied by F-number value of the lens, the accumulation
780 (exposure) time, and measuring condition, all of which shall be indicated for visible light. The
781 minimum illumination of a camera shall be specified at 30% contrast (signal level difference
782 between the white and black signal of the test chart), with electronic shutter equal to or
783  shorter than 1/25 s (40 ms) or 1/30 s (33.3 ms). Contrary to the older standards, where the
784  absolute output level was specified, the amplitude/contrast (difference between white and
785 black) of the output level shall be measured in order to take into account the camera’s AGC
786 and to avoid adding set-up (black level) to artificially improve the minimum illumination

787  number. Documents
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788 Since the colour temperature of the light source influences the result, it should be indicated.

789 For cameras offering true Day/Night mode by mechanically removing the IR cut-filter, the
790 sensitivity should be expressed in Ix as measured with a lux-meter for the visible part of the
791 radiated spectrum. Since a camera sensor with removed IR cut-filter has extended sensitivity
792 in the IR spectrum, by stating the light source equivalent colour temperature, relative to a
793 black body radiator, for example 3100K for a halogen lamp, the IR part of the spectrum is also
794 given.

795 EXAMPLE 1: Min. illumination 2.0Ix (F1.8, 1/25 [s], Colour temp. 3100 K)

796

797 EXAMPLE 2: Min. lllumination 1.0Ix (Day Mode), 0.03Ix (Night Mode), F1.4, 1/30 [s],
798 Colour temp. 3100 K

799

800

801 4.2.4 Signal to Noise Ratio (SNR, S/N Ratio)

802 4.2.4.1 Description

803 This indicates a ratio of rated video signal level voltage (S) to the noise level voltage (N)
804 included in a video output signal.

805 4.2.4.2 Item Indication

806  [SNR] or [S/N Ratio]

807 4.2.4.3 Content Indication
808 It shall be expressed in dB (decibel) as equal or better then.

809 EXAMPLE: SNR =48 dB

810 4.2.5 White Balance
811 4.2.5.1 Description

812 This indicates the function of a colour camera to adjust colour balance to appear natural to
813  human eye, according to light sources. It is the function of the camera image processing
814 algorithm to make colour adjustment of the scene illuminated with various colour temperature
815 light sources so that when a white object is seen, it is reproduced white irrespective of the
816 light sources.

817 4.2.5.2 Item Indication

818 [White Balance]
819 4.2.5.3 Content Indication

820 Adjustment method should be specified by different modes, such as fully automatic, manual or
821 one-push setup.

822 Indicate the tracking range of colour temperature in which white balance can be adjusted
823  automatically.

824

825 EXAMPLE: Automatic: ATW (Auto Tracking White Balance) 3200° K — 6000° K, one-push

826 Manual: R/B variable

827 Fixed: 3200° K, indoor, outdoor

828

829 4.2.6 Electronic Shutter

830 4.2.6.1 Description

831 This indicates the capability of electronically controlling the electronic shutter (exposure time)
832  for the accumulation of light in the image sensor. Documents
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833 4.2.6.2 Item Indication
834 [Electronic Shutter]

835 4.2.6.3 Content Indication

836  Specify accumulation time (electronic shutter or exposure time).

837 When the electronic shutter is expressed as OFF, the actual electronic shutter shall be
838 indicated.

839

840 EXAMPLE 1: 1/15s, 1/30s, 1/60s, 1/100s, 1/250s, 1/1000s

841 EXAMPLE 2: Auto/Manual (1/15s, 1/30s, 1/60s, 1/100s, 1/250s, 1/1000s)
842 EXAMPLE 3: OFF (1/30s), 1/100s

843

844  4.2.7 Electronic Sensitivity Up (Slow Shutter)
845 4.2.71 Description

846  This indicates a value that increases sensitivity by extending accumulation of light in an
847 image sensor, combining light of adjacent pixels in an image sensor, or adding up frame/field
848 signal in a memory.

849 4.2.7.2 Item Indication

850 [Electronic Sensitivity Up] or [Slow Shutter]
851 4.2.7.3 Content Indication

852 Specify the value or electronic shutter.

853 Indicate if the resolution changes by combining pixels.

854

855 EXAMPLE 1: Sensitivity scale factor 4 times, electronic shutter 1/15 second
856 EXAMPLE 2: Twice, 4 times, 8 times, 16 times

857 EXAMPLE 3: 1/30 second, 1/15 second 1/7.5 second

858 4.2.8 Dynamic Range (DR)
859 4.2.8.1 Description

860 This indicates the ratio between the maximum illumination which produces unclipped detailed
861 image, just below the saturation level, and the minimum illumination, just equal to the noise
862 level. Scene details with the same amplitude as the noise are assumed to be just noticeable.
863 The absolute output level that results from the minimum illumination is not of importance for
864 the Dynamic Range, but is a major parameter for the Visible Dynamic Range (see4.2.9).
865 These maximum and minimum illuminations have to be reproduced simultaneously in one
866 scene. Dynamic Range depends on the sensor design, its quantum efficiency and pixel size,
867 number of exposures and its exposure range, the temperature and the optic quality of the lens
868 used. It is expressed as a pure ratio or in decibels (dB) with 10-base logarithmic value.

869 Measuring method is described in Clause 5.4.4.

870 4.2.8.2 Item Indication
871 [Dynamic Range]

872 4.2.8.3 Content Indication
873 Indicate in dB (decibel) or times.
874 EXAMPLE: Dynamic Range 80 dB or 10000 times.

875 4.2.9 Visible Dynamic Range (VDR)
876 4.2.9.1 Description

877 This indicates the ratio between the maximum illumination which produces unclippquiqtejments
put a 0.

878 image, just below the saturation level, and the minimum illumination that czi Fe ou
Document Sharing Hub

Full document details: 17/30340904 DC


http://www.avadocuments.com/doc/17-30340904-dc
http://www.avadocuments.com/doc/17-30340904-dc

- 28 - IEC CDV 62676-5 © IEC 2016

879  This output level of 50% is chosen such that it is bright enough to produce usable picture and
880 is therefore a good measure for the VDR. The signal to noise ratio of this minimum
881 illumination is not of importance for the VDR, but it is a major parameter for the Dynamic
882 Range (see Clause 4.2.8). These maximum and minimum illuminations have to be reproduced
883 simultaneously in the same scene. Visible Dynamic Range depends on the sensor design, its
884 quantum efficiency and pixel size, number of exposures and its exposure range, the
885 temperature and the optic quality of the lens used. It is expressed as a pure ratio or in
886  decibels (dB) with 10-base logarithmic value.

887 Measuring method is described in Clause 5.4.5.

888 4.2.9.2 Item Indication
889 [Visible Dynamic Range]

890 4.2.93 Content Indication
891 Indicate in dB (decibel) or times.
892 EXAMPLE: Visible Dynamic Range 48 dB or 256 times.

893 4.2.10 Infra-Red lllumination Operating View Distance
894 4.2.10.1 Description

895 This indicates a distance between a camera and an object necessary to obtain specified video
896 output level only using an Infra-Red (IR) illuminator built-in a camera. This measurement
897 method is based upon the image sensor’'s base material, and that the IR illuminator’s
898  wavelength matches the sensitivity of the image sensor.

899 Measuring method is described in Clause 5.4.6.
900 4.2.10.2 Item Indication

901 [Infra-Red lllumination Operating View Distance]

902 4.2.10.3 Content Indication

903 Measured viewing distances may be indicated by a representative figure when having multiple
904 measured results as "TYP level" (Typical level). Also LED wavelengths should be indicated in
905 nanometres (nm) to state visibility of the IR LED clearly. Lens specifications shall be indicated
906 jointly in the case of a lens exchangeable camera.

907 EXAMPLE: Viewing Distance (Centre) 10m (TYP level)

908 Viewing Distance (Corner) 5m (TYP level)
909 (LED wavelengths 850 nm, F1.4, f=12 mm)
910

911 4.2.11 Day/Night mode (D/N)
912 4.2.11.1 Description

913  This indicates the capability of the camera moving the IR cut-filter mechanically when
914  changing from colour to black & white in low light and from black & white to colour in bright
915  light.

916 4.2.11.2 Item Indication

917  [Day/Night mode]

918 4.2.11.3 Content Indication

919 Indicate the mechanism of IR cut-filter for Day/Night mode. If the IR cut-filter mechanically
920 moved, it can be expressed as True Day/Night Mode.

921 EXAMPLE 1: Day/Night Mode
922 EXAMPLE 2: True Day/Night Mode - Mechanical IR cut-filter removal
923 EXAMPLE 3: Digital Day/Night Mode (Non-mechanical)

924
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4.3 Lens

431 Focal Length

4.3.1.1 Description

Distance from the second principle plane of a lens to the point where light-rays coming from
infinity, and parallel to the optical axis, are focusing.

4.3.1.2 Item Indication

[Focal Length]

4.3.1.3 Content Indication
It is expressed in f [mm]

EXAMPLE: Focal Lengthf=2~ 10 mm

4.3.2 Relative Aperture (F-number)

4.3.21 Description

The relative aperture, also designated as F-number, is the ratio of the effective diameter of a
lens (entrance pupil) to its focal length.

4.3.2.2 Item Indication

[Aperture Ratio]

4.3.2.3 Content Indication

F = /D, where f is focal length and D is the diameter of the entrance pupil.
EXAMPLE 1: Aperture Ratio 1:1.4

EXAMPLE 2: F1.4

EXAMPLE 3: F1.6 (Wide) — F4.7 (Tele)
EXAMPLE 4: 1:1.8 (Fixed)

4.3.3 Field of View
4.3.31 Description

The Field of View (FOV) describes the region, seen by a sensor and depends on the sensor
size and the focal length of the optical system. Usually, the FOV is calculated for the diagonal,
but it can also be reported for the horizontal field of view (HFOV) and the vertical field of view
(VFOV) directions.

4.3.3.2 Item Indication
[Field of View]

4.3.3.3 Content Indication
It is often provided as an angle of view [°] and can be calculated with
FOV = 2 arctan (SensorSize/2f),

where SensorSize is in mm, and f is the lens focal length in mm.

EXAMPLE 1: Diagonal FOV 122°
EXAMPLE 2: Horizontal: 104° , Vertical: 85°

4.3.4 Image Distortion
4.3.41 Description
Geometric distortion that basically derives from the variation of magnification in the image

field
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968 Measuring method is described in Clause 5.4.7.

969 4.3.4.2 Item Indication
970 [Image Distortion]

971 4343 Content Indication

972 Percental difference between a point on a regular grid around the centre of an image and the
973  distance of the point to the centre in a real image.

974 EXAMPLE: Image Distortion: 10%

975

976 4.3.5 Iris Control

977 4.3.51 Description

978 This indicates the lens iris control mechanism.

979 4.3.5.2 Item Indication
980 [Iris Control]

981 4.3.5.3 Content Indication

982 Indicate the iris control type for the lens.
983 EXAMPLE 1: DC driven iris
984 EXAMPLE 2: Video driven iris

985 EXAMPLE 3: Manual
986

987 4.3.6 Mount type
988 4.3.6.1 Description
989 This indicates the lens mechanical mount type used for camera system.

990 4.3.6.2 Item Indication
991 [Mount type]

992 4.3.6.3 Content Indication
993 Indicate the mount types for the lens.
994 EXAMPLE 1: C/CS mount

995 EXAMPLE 2: CS mount
996

997 4.3.7 Image Flare
998 4.3.71 Description

999 Unwanted increase of signal in the image plane of an optical system, caused by the scattering
1000  and reflection of a proportion of the radiation (light) which enters the system through its
1001 normal entrance aperture where the radiation may be from inside or outside the field of view
1002  of the system.

1003  Measuring method is described in Clause 5.4.8.

1004 4.3.7.2 Item Indication
1005 [Image Flare]

1006 4.3.7.3 Content Indication

1007 Indicate the signal level increase in dark areas on the test chart in percent of the diffuse white
1008 signal from the white areas on the test chart.

1009 EXAMPLE: Image Flare: 8%
1010 Documents
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1011 4.4 Input/ Output
1012 441 Video Output
1013 4411 Description

1014 This indicates the output of a video signal, from a camera. If digital video is referred to, the
1015 format and connectivity should be indicated. If analogue video is referred to, such as
1016  composite video signal, the format, output level and impedance, should be indicated.

1017 Any video output for installation purpose that is used mainly for view angle adjustment, focus
1018  adjustment, etc. shall be indicated as “monitor output”.

1019  Compliant Video Signal interfaces, specifications and measuring method are described in IEC
1020 62676-3.

1021 4.4.1.2 Item Indication

1022 [Video Output] or [Monitor Output]

1023 4.41.3 Content Indication

1024 Signal type, level, output impedance, connector type, location, etc.
1025

1026 EXAMPLE 1: PAL VBS 1.0Vp-p 75Q
1027 EXAMPLE 2: NTSC 1.0Vp-p 75Q
1028  EXAMPLE 3: DVI/HDMI (1080iHD)
1029 EXAMPLE 4: SDI (3 Gb/s)

1030 4.4.2 Auto-iris Lens Output
1031 4.4.21 Description

1032  This indicates an output for control of an auto-iris lens. Control method or video signal and
1033  supply voltage shall be indicated.

1034 4.4.2.2 Item Indication
1035 [Auto-iris Lens Output]

1036 4.4.2.3 Content Indication

1037 Specify auto-iris control types and connector types

1038

1039 EXAMPLE 1: Video output VS 1.0 Vp-p
1040 Supply voltage 9 V DC
1041 Connector 4P

1042 EXAMPLE 2: DC output

1043 Connector 4P

1044

1045 4.5 Pan and Tilt

1046  4.5.1 Rotation Angle

1047 4.51.1 Description

1048 This indicates maximum rotation angle.

1049 4.5.1.2 Item Indication
1050 [Rotation Angle]
1051 4.51.3 Content Indication

1052 EXAMPLE: Horizontal: £175° with the front as 0°

1053 Vertical: Up 20° to down 60° or +20° to -60° with a horizontal view as (Bocuments
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Pan Range 360° continuos rotation

4.5.2 Rotation Speed
4.5.21 Description

This indicates rotation speed when pan or tilt is operating. In general, it should be indicated if
it is proportional speed depending on the inclination of PTZ joystick, and also what is the
maximum achievable speed when using preset positioning.

4.5.2.2 Item Indication

[Rotation Speed]

4.5.2.3 Content Indication

EXAMPLE: Horizontal rotation speed 180°/s, vertical rotation speed 90°/s.
Variable Pan/Tilt Speed 0.2°/second - 120°/second
Pre-position Speed 120°/second
Proportionality Pan /Tilt to Zoom 1:1
Optical Zoom Movement Speed <5 seconds (Wide to Far)

4.5.3 Preset Position Function
4.5.3.1 Description

This indicates the function to store a position of pan/tilt, zoom/focus position of lens, camera
setting condition, etc.

4.5.3.2 Item Indication
[Preset Function]

4.5.3.3 Content Indication

Indicate the function capable of storing or the number of stored items. It should also indicate
the speed of achieving preset positions, combining pan, tilt and zoom functions.

EXAMPLE: Pan/tilt position, zoom/focus position 256 positions
120°/s preset recalls
Max. Number of Tours, presets and duration :2 tours, 32 presets, 30 min.

4.5.4 Preset Position Accuracy
4.5.4.1 Description
This indicates the accuracy of returning to a preset position and placement of a privacy mask.

4.5.4.2 Item Indication

[Preset Position Accuracy], [Privacy Mask Accuracy]
4.5.4.3 Content Indication

EXAMPLE: +0.5°, +0.01°

4.5.5 Audible Noise

4.5.51 Description
This indicates the noise during pan tilt zoom operation

4.5.5.2 Item Indication
[Audible Noise]
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