Statement of the problem
The labels sometimes go on crooked and occasionally the bar code is damaged.  I want a way to detect these defects.

Requirements
1. UPC inspection
1.1. Detect a 10% stretch in the UPC code
1.1.1. [bookmark: _Ref221075559]Horizontal FOV of at least 40 mm (full field)
1.1.2. [bookmark: _Ref221075706]Vertical FOV of at least 30 mm (full field)
1.1.3. [bookmark: _Ref221075566]Sampling in object space of 10 samples/mm horizontally
1.1.4. Sampling in object space of 0.2 samples/mm
1.1.5. MTF < 0.25 for 5 cycles/mm
1.1.6. Measure 8 bottles per second
1.1.6.1. Either 12 frames per second with external trigger or 80 frames per second running open loop
1.2. Camera module
1.2.1. Sensor
1.2.1.1. 500 pixels across (1.1.1 and 1.1.3) using 80% of sensor
1.2.1.2. The full sensor must be able to support a 4:3 aspect ratio useable area (1.1.2)
1.2.2. Lens
1.2.2.1. Must be at least as fast as F/4
1.2.2.2. Object distance between 200 and 400 mm
1.2.2.2.1. Focus must be lockable
1.3. Illumination module
1.3.1. Must illuminate a 50 x 40 mm area
1.3.1.1. Uniformity is ±25%
1.3.2. Min luminance from white label is 0.1 W/m^2/sr
1.3.2.1.1. Only include wavelengths between 500 and 650 nm
1.3.2.1.2. Outside 500 to 650 nm, the total irradiance should be less than 0.005 W/m^2
1.3.3. Assume that white label has Lambertian reflectivity of 60%
1.3.3.1. Illuminator must produce 
2. Top label inspection system
2.1. The top label passes if its angle is < 3 deg with respect to the axis of the bottle
2.2. 

