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• Field of View is the maximum size that the 
lens can image (Width and Height).

• Field Of View depends on the Focal Length 
and Sensor Size
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Refers to the physical size of the sensor, and is typically not 
noted on specification sheets. The best way to determine 
sensor size is to look at the Pixel Size on the sensor and 
multiply by the Resolution (Number of Pixels).
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Lens
Sensor Size (Camera)



•
7.03mm

11.25mm

Sensor sizeLens
Sensor Size (Camera)



Lens
Sensor Format (Camera)

Note:
Lens Sensor Size needs to be SAME
or BIGGER than Camera Sensor Size



• WD indicates the distance from the specimen surface to the 
front edge of the lens

• The Telecentric Lens will operate well in optimize working 
distance
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• The range within the which the focus doesn’t run 
out (visible) when the object shift back and forth.

• It is the range of depth on the object side.

Lens
Depth of Field



Lens with
DOF = 15mm

Lens with
DOF = 8mmObject’s Height= 

12mm
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Lens
Depth of Field



Lens
Depth of Field (Telecentric Lens)



Lens
Lens Mount



Lens
Aperture
• Aperture can be defined as the opening in a lens through 

which light passes to enter the camera.

• It is calibrated in f/stops and is generally written as 
numbers such as 1.4, 2, 2.8, 4, 5.6, 8, 11 and 16. Lower 
f/stops give more exposure because they represent the 
larger apertures.



Lens
Aperture affects DOF
Increasing the f-number will increase the DOF because only the light travelling at shallower angles 
passes through the aperture. Because the angles are shallow, the light rays are within the 
acceptable circle of confusion for a greater distance.



Calculation
Lens



•

Lens
Focal Length



1. Assume camera is MV-CE013-A0GM, calculate the FOV with a
working distance 200mm for the following lens:

- 50mm

- 35mm

- 25mm

- 16mm

- 12mm

- 8mm

Lens
Focal Length - Calculation



2. Assume camera is MV-CS060-10GC, working distance more than 300mm,
fov 50mm x 50mm, find suitable lens

Lens
Focal Length - Calculation



•

Lens
Magnification



Example 
Field of view(FOV) : 35mm (Vertical)
Sensor size : 1/2” (6.4mm x 4.8mm)
WD : more than 110mm

Lens
Magnification



Sensor size
= 6.4mm x 4.8mm

Mag: 0.134x 

FOV
= 47mm x 35mm



1. Assume camera is MV-CS060-10GC, FOV 25mm x 25mm, for
measurement purposes, find suitable lens

Lens
Telecentric lens - Calculation





1. Assume camera is MV-CE013-A0GM, calculate the FOV with a
working distance 200mm for the following lens:

- 50mm (24mm x 19mm)

- 35mm (35mm x 28mm)

- 25mm (49mm x 39mm)

- 16mm (76mm x 61mm)

- 12mm (102mm x 81mm)

- 8mm (153mm x 122mm)

Lens
Focal Length - Calculation



Lens
Focal Length - Calculation

2. Assume camera is MV-CS060-10GC, working distance more than
300mm, fov 50mm x 50mm, find suitable lens



1. Assume camera is MV-CS060-10GC, FOV 25mm x 25mm, for
measurement purposes, find suitable lens

Lens
Telecentric lens - Calculation

Sensor size:
7.37mm x 4.9mm

mag: 0.184x

Wd: 132.9mm

Fov: 40mm x 26mm
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