TECHNICAL INFORMATION

27

TECHNICAL INFORMATION

Camera Format

The size of camera’s imaging device also affects the angle of view, with the smaller devices creating narrower angles of view
when used on the same lens. The format of the lens, however is irrelevant to the angle of view, it merely needs to project
an image which will cover the device, i.e.; the same format of the camera or larger. This also means that 1/3” cameras can
utilize the entire range of lenses from 1/3” to 2/3” , with a 1/3” 8mm lens giving the same angle as a 2/3” 8mm lens. The
latter combination also provides increased resolution and picture quality as only the centre of the lens is being utilized, where
the optics can be ground more accurately.
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Focal Length

The focal length of the lens is measured in mm and directly relates to the angle of view that will be achieved. Short focal
length provides wide angle of view and long focal length becomes telephoto, with narrow angle of view. A "normal" angle of
view is similar to what we see with our own eye and has a relative focal length equal to the pick up device. The "computar"
range calculator is simple device to use for estimating focal length, object dimension and angle of view, alternatively the
VM300 view finder gives an optical way of finding focal length.

CccD (1/3")

f=50mm Angle=5.5° (TEIGDM

f=8mm
f=4mm Angle=33.4° (Normal)

Angle=61.9° (Wide angle)

Focal Length

Optical Center

F Stop

The lens usually has two measurements of F stop or aperture, the maximum aperture (minimum F stop) when the lens is fully
open and minimum aperture(maximum F stop) just before the lens completely closes. The F stop has a number of effects
upon the final image; a low minimum F stop will mean the lens can pass more light in dark condition, allowing the camera to
produce a better image, and a maximum F stop may be necessary where there is a very high level of light or reflection, this
will prevent the camera "whiting out" and maintain constant video level. All auto iris lenses are supplied with Neutral Density
filters to increase the maximum F stop. The F stop also directly affects the depth of field.
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ANGLE OF VIEW

It is important to know the angle of view of the lens to take in the object. Angle of view changes with focal length of lens and
image size of camera.The focal length to cover the object can be calculated from the next formula.

- focal length of lens
© Vertical size of object
* Horizontal size of object

o< —

. Distance from Lens to object

© vertical size of image (see the following table)

g <

* horizontal size of image (see the following table)

FORMAT| 2/3inch 1/2inch 1/3inch 1/4inch
v 6.6mm 4.8mm 3.6mm 2.7mm
h 8.8mm 6.4mm 4.8mm 3.6mm

OBJECT

IMAGE SENSOR
h 6.4mm

V 330mm v 4.8mm

S
1/2inch
H 440mm FORMAT
D f
(1) in case of vertical size 2500mm
1/2 inch camera v =4.8mm
Vertical size of object V = 330mm(33cm)
Distance from lens to object D = 2500mm(250cm)
substitute these datas to formula (1)
2500 .
f=4.8X 330 - 36mm
(2) in case of horizontal size
1/2 inch camera h = 6.4mm
Horizontal size of object H = 440mm(44cm)
Distance from lens to object D =2500mm(250cm)
substitute these datas to formula (2)
2500 .
f=6.4X 240 = 36mm

Il COMPARISON OF MONITORING IMAGES

% Images on 1/3"camera

Object distance
2m
Focal length

5m 10m 20m

f=2.8mm

f=3.5mm

f=8mm

f=30mm

f=50mm
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Depth of Field

The depth of field refers to the area within the field of view which is in focus. A large depth of field means that a large
percentage of the field of view is in focus. A small depth of field has only a small section of the field of view in focus.

The depth of field is influenced by several factors; a wide angle lens generally has a larger depth of field than a telephoto
lens, a higher F stop setting also has a larger depth of field, and high resolution cameras have a larger depth of field.

LENS SPEED AND DEPTH OF FIELD IMAGE

Auto or Manual Iris

Generally we tend to use auto iris lenses externally where there are variations in the lighting levels, manual iris lenses are
normally for internal applications where the light level remains constant. With the introduction of electronic iris cameras it is
now possible to use manual iris lenses in varying light conditions and the camera will electronically compensate, however
there are several considerations to this option; the setting of the F stop becomes critical, if the iris is opened fully to allow the
camera to work at night, the depth of field will be very small and it may be more difficult to achieve sharp focus even during
the day, the camera can maintain normal video levels but it cannot affect the depth of field. If the iris is closed to increase
the dept of field the low light performance of the camera will now be reduced.

Video Drive or DC Drive

With auto iris lenses it is necessary to control the operation of the iris to maintain perfect picture levels, Video drive lenses
contain amplifier circuit to convert the video signal from the camera into iris motor control. With DC drive lenses the camera
must contain amplifier circuitry, the lens now only contains the galvanometric iris motor making it less expensive. The
deciding factor depends on the auto iris output of the camera, most now have both types.

computar |
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C or CS Mount

Modern cameras and lenses are generally CS mount, with CS mount cameras both types of lenses can be used but the C
mount lens requires a 5mm ring(VM400) to be fitted between the camera and lens to achieve a focused image. With C mount
cameras it is not possible to use CS mount lenses as it not physically possible to get the lens close enough to the CCD to
achieve a focused image.

125
—
CS
MOUNT Focal Point
LENS / C Mount Lens CS Mount Lens
C Mount Camera O X
C MOUNT CS Mount Camera needs 5mm ring (@]
LENS 5mm
L— <& Adapter
Ring
<>
17.526

Flange Back, Back Focal Length, and Mechanical Back Focal Length

(A) Flange Back
Distance between the lens flange and CCD focal
plane

(B) Back Focal Length

(©) Distance between the surface of the rear lens
“ ey element and CCD focal plane
(B) (C) Mechanical Back Focal Length
-
(B.F) Distance between the surface of the lens frame and
(A) CCD focal plane
W

ASPHERICAL LENSES

Aberration Theory for Spherical Lens for Aspherical lens

Spot Image

Spot Image

Spherical lenses have constant refractive indices and are commonly used in almost all CCTV lenses. They are designed
in such a way so that light passing through the glass and center of a spherical element should fall on a single point on the
image plane, but causing some spherical aberration. This problem is resolved by the aspherical lens technology, enabling
more light to pass through the element and to focus right on the same point as on the image plane. Supported by more
advanced molding technologies, aspherical lenses eliminate the size constraints and improve the overall optical performance
compared with more conventional CCTV lenses.
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TECHNICAL INFORMATION ( oompulaﬂ ANGLE OF VIEW ( Oﬂ‘l‘lmw
MECHANISM AND ADVANTAGEOUS EFFECT OF IR LENS
H NON IR LENS H IR LENS MANUAL IRIS ( C-MOUNT/CS-MOUNT P3 1
IR light IR light Model No. Format | vount LZ%%?L Aperure Ang!.e of Tiew (H?RIZONTAL).. el (..)
—— Visible light Visible light inch (mm) " ) | ©anomm | @onomm | @orsymm
1/3 CS 2.3 1.4-16C - - 113.3 86.3
IR Focal Plane 173 cS 26 1.6-11C - - 99.6 74.9
Visible Focal Plane Focal Plane CS MOUNT 1/3 CS 4 1.2-16C - - 63.9 491
1/3 CS 8 1.2-16C - - 34.7 25.9
1/2 CS 12 1.4-16C - 30.4 22.8 17.0
C MOUNT 2/3 © 8.5 1.3-16C 57.4 42.6 32.2 24.2
AUTO IRIS ( DC DRIVE/VIDEO DRIVE P4 1
Format Focal Aperture Angle of View (HORIZONTAL) UNIT: (°)
Model No. - Mount | Length (F) 273" 172 173" 174
inch (mm) ©.8x6.6mm) | (6.4x48mm) | (48x36mm) | (3.6x2.7mm)
1/3 CS 2.3 1.4-360C - - 113.3 86.3
1/3 CS 2.6 1.6-360C - - 99.6 74.9
Day & Night cameras normally operate in the near-infrared/infrared zones at night, making the image "out of focus" and DC DRIVE 1/3 CSs 4 1.2-360C - - 63.9 49.1
unsuitable if used with a conventional lens. "Computar" has developed new IR Lenses that utilize a special optical glass 1/3 CS 8 1.2-360C = = 34.7 25.9
material which minimizes light dispersion. As a result, refocusing is not required when used with infrared lighting. The lens 1/2 CS 12 1.4-360C - 30.4 22.8 17.0
is manufactured with a special ED glass (Extra dispersion) which does not widely disperse light of different wavelengths 1/3 Cs 23 1.4-360C - - 113.3 86.3
and with "special coating". This combination allows the lens to deliver perfect focus under normal lighting and also under IR VIDEO DRIVE 1/3 CS 2.6 1.6-360C - - 99.6 74.9
. illumination by transmitting more light to the infrared region. 1/2 Cs 12 1.4-360C = 30.4 22.8 17.0
0
- VARI-FOCAL MANUAL IRIS ( P5~6W
< Nighttime : -
z e Vodel No Format Vount L'Z%%?L Aperture Angle of View (HORIZONTAL) UNIT: (°)
m IR Lens inch (mm) (F) (8.834.6mm) (6.411{.8mm) (4.814.6mm) (3.61£.7mm)
O 1/3 CS 1.8-3.6 1.6-16C - - 144.2-79.4 | 109.5-59.6
u- 1/3 CS 3.5-8 1.4-16C - - 77.6-35.4 57.6-26.6
z 1/3 CS 2.9-8.2 1.0-16C - - 98.3-35.2 | 70.7-26.3
- 1/3 ©5 2.9-8.2 1.0-16C - - 95.0-35.6 | 69.0-26.7
N Daytime 1/3 CS |35-10.5| 1.0-16C - - 81.6-27.2 | 59.4-20.4
< 1/3 CS 3.5-10.5 1.0-16C - - 81.8-27.2 59.2-20.4
MANUAL IRIS 1/3 CS 2.8-12 1.3-16C - - 98.2-23.7 | 73.6-17.8
g 1/3 CS 2.8-12 1.3-16C - - 102.2-23.7 | 74.2-17.8
z 1/3 CS 5-50 1.3-16C - - 51.8-5.6 39.2-4.3
I 1/3 CS 8.5-40 1.3-16C - - 33.5-7.1 24.4-5.3
U 1/2 CS 4.5-10 1.6-16C - 81.3-38.2 60.4-28.7 | 33.6-16.1
w 1/2 CS 45-125| 1.2-16C - 83.7-30.1 61.3-22.6 | 45.3-17.0
- Non IR Lens 1/2 cS 10-30 | 1.4-16C - 35.8-12.5 | 26.8-9.4 | 20.1-7.0

»* Monitoring Images with Day&Night cameras
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