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Functional Specifications – 

Image Processing 

1. Company information 

Company name: 


_____________________________________________

Street address:



_____________________________________________

PO Box:



_____________________________________________

Postcode and place: 


_____________________________________________

Phone:




_____________________________________________

Fax:




_____________________________________________

Number of employees:

_____________________________________________

2. Contacts

Project management:


_________________________ ________________

Administration:


_________________________ _________________

For technical questions:

_________________________ _________________

For commercial questions:

_________________________ _________________

3. Work environment

3.1
Planned system site:

Identical to company address 


Other location: 


Country/postcode/place:__________________________________________________

3.2
System application:


Production 


Laboratory

3.3
Type of inspection:


Random sample inspection 

100% inspection:


Max. acceptable pseudo failure rate _______________________________________

3.4
Previous inspection method:


None


Manual/visual 


With image processing 


Other: _____________________________________________________________

4. 
Description of tasks 

4.1 
In which of the following categories can your requirement be classified?


Print inspection 


Optical Character Recognition


Colour inspection or recognition 


Shape or contour inspection 


Dimensional check 


Surface inspection 


Object identification 


Position / situation detection 


Inspection for completeness 


Other: _____________________________________________________________

4.2 
Please describe the task in more detail 

___________________________________________________________________________

___________________________________________________________________________

______________________________________________________________________________________________________________________________________________________

4.3
What details on the object must be inspected?

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

4.4
Sketch of the object(s) with positions to be inspected marked:

5. 
Object properties 

5.1
Object dimensions 


Only one type of object to be inspected 


Length:

________mm 
_______mm

Width:


________mm

_______mm

Depth:


________mm

_______mm

Diameter:

________mm

_______mm

A total of ________ different objects are to be inspected.

Smallest object:

Length:

________mm 
_______mm

Width:


________mm

_______mm

Depth:


________mm

_______mm

Diameter:

________mm

_______mm

Largest object:

Length:

________mm

_______mm

Width:


________mm

_______mm

Depth:


________mm

_______mm

Diameter:

________mm

_______mm
Important: Where different objects are to be inspected, please enclose a separate listing of the individual object dimensions!

5.2
Object surface 

Uniform 


Fluctuating in colour or shade 


Fluctuating in reflection properties (matt/glossy) 

5.3
Object contamination 


None


Dust


Oil


Filings, abrasion 


Oxidation


Other (please give brief description or enclose sample)
____________________________________________________________________

5.4
Object background 


Freely selectable  


Pre-determined: ________________________________________________________


Background colour uniform 



Background colour variable 



Contamination such as abrasion, oil etc. possible 

5.5 Sample parts 

Important: Please be sure to enclose sufficient sample parts of all object types with the specifications (good and defective samples)! Especially important are sample parts where the fault is just outside tolerance levels and samples where the fault is just within tolerance. Please number the sample parts and describe the location and type of fault for each sample on a separate sheet.  

Should submission of test samples be impossible for reasons of size, weight or perishable properties etc., please enclose meaningful photos and sketches of the objects. Please ensure that faults are specified as precisely and clearly as possible.


Details of the samples may change with time (e.g. adhesive that becomes transparent 
on hardening).


Other objects will be added in the future, of which there are no samples yet. 


Samples must be returned following investigation. 

6.
Object positioning 


Object can be stopped and is then positioned within the following tolerances: 



In transport direction:


__________mm


Transverse to transport direction:
__________mm


Vertical to transport direction:
__________mm


Rotation:



__________ degrees 

Object cannot be stopped and there are the following tolerances:



Transverse to transport direction:
__________mm


Vertical to transport direction:
__________mm


Rotation:



__________ degrees 
Object sequence:





individual (e.g. on carrier) 





touching 





overlapping 





in groups 


The object itself has reference edges or marks that can be used to determine the 
position of the details to be inspected.

7.
Timing at the planned inspection station 

The object is transported in cycles with a minimum of 


minimum 
________s in standstill 


and 


minimum 
________s in motion.


The object moves at an even transport speed of maximum ________mm/s

The object moves at varying speeds, we have enclosed a time/speed diagram with the 
specifications.

A maximum of ________ objects per minute must be inspected, a full inspection cycle for one object including triggering, image capture, evaluation and transmission of results must therefore be completed within ________s.

8.
Ambient conditions 
8.1 
Lighting conditions 

Constant lighting conditions 


Varying lighting conditions 


Inspection station can be shaded from light 

Ambient light:

Light bulb 


Lighting tube 


Daylight 


Other: ____________________________________________________________
8.2
Vibration

There is no significant vibration 


Vibration occurs during object transport (in cyclical sequences) 


There is vibration, which we can specify as follows:



Vibration in transport direction with an amplitude of approx._____ mm




and a frequency of approx. _____ Hz.



Vibration transverse to transport direction with an amplitude of approx._____ mm




and a frequency of approx. _____ Hz.



Vibration vertical to transport direction with an amplitude of approx._____ mm




and a frequency of approx. _____ Hz.



This vibration affects only the object and not the machine.



This vibration affects only the machine and not the object.



This vibration affects object and machine.


There is vibration, but we are unable to specify it.

8.3
Temperature fluctuations 

In the area of the planned camera attachment(s):


Min ________ °C

Max________ °C

In the area of the planned siting of the computer:


Min ________ °C

Max________ °C
8.4
Humidity 

In the area of the planned camera attachment(s):


Max. ________ % relative humidity



Condensation possible


In the area of the planned siting of the computer:


Max. ________ % relative humidity



Condensation possible

8.4
Voltage peaks 

Do not occur 


Are possible and up to max. ________ V



In the area of the camera 



In the area of the computer 



In the area of the camera connection cable 


Occur but cannot be precisely specified and localised.
8.5
Space situation 
Camera – object distance: 

Min. 
________ mm






Max. 
________ mm

Space for camera and lighting:


In transport direction:


________mm


Transverse to transport direction:
________mm


Vertical to transport direction::
________mm



Is restricted or complicated, we have therefore enclosed a meaningful sketch of 

the space situation with the specifications.

Note: It would help us a great deal if you would enclose a photo of the planned installation location for camera and lighting on the machine.

Space for image processing computer and monitor:

Height:



________ mm

Width:




________ mm

Depth:




________ mm


The computer and monitor will be built into a control cabinet.

Camera – image processing computer:
The length of the camera connecting cable must be 



3 m


5 m


10 m



________ m.

8.6
Contamination in the camera environment


There is no contamination 


Abrasion, filings 


Oil, fat, coolant 


Dust, suspended particles 


Other: ______________________________________________________________
8.7
Other possibly limiting environmental conditions 
Are there other circumstances, such as magnetic fields for example, which might limit perfect functioning of the image processing system?


No


Yes (please give brief description):


_____________________________________________________________________


_____________________________________________________________________


_____________________________________________________________________

9. 
Interfaces, control and communication 
9.1
Start signal for the image processing system 


Signal transmission via serial interface (RS232)


Signal transmission via parallel interface 


Self-triggering via the image processing system 


Manual via image processing system keyboard 

9.2
Selection of inspection program for the respective object type 


Program selection via serial interface (RS232)


Program selection via parallel interface 


Automatic object type recognition by the image processing system 


Manual program selection 

9.3 
Image processing system results output 


Good/faulty for the entire object 


Good/faulty for each object detail to be inspected 


Numerical output of values detected 


Fault indication coded 


Statistical values: ______________________________________________________


 _____________________________________________________________________



Results output via serial interface (RS-232)



Results output via parallel interface



Results output on image processing system monitor 

9.4
Image processing system status messages 

"Ready" message  


System error message 


Others: 
______________________________________________________________


_____________________________________________________________________



Status messages via serial interface (RS-232)



Status messages via parallel interface

10.
Operating environment 
10.1 
Experience with image processing within the operation 

None 


Little


Image processing has been practised for ________ years 

10.2 
Who should install the image processing system?

pi4_robotics GmbH


External company 


We will handle it ourselves 

10.3
Holders for camera and lighting 

We will make them ourselves 


External company should supply them  

10.4
Dates 
Planned system installation date:
__________________________________
Planned system commissioning date:__________________________________
10.5 
Number of inspection stations 
A total of ________ inspection stations should be equipped with one each image processing system. Apart from the components for image processing, we will also require 




Optical sensors 




Memory-programmable controls 

10.6
Costs

Planned budget per system: 




________________ €
Planned budget for installation and commissioning:

________________ €
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