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Precision Underwater Positioner (PUP) Test Plan

2. Sub-System Testing

All sub-systems must be subject to functional and spec verification testing.  Spec verification testing must be performed in air and water, and over the required temperature range (0-50 degrees C).

…

2.5. Visualization system

This section deals with the components that will provide visual cues to assist in positioning the sensor head with the PUP – camera, lighting, and lasers that will be aimed to cross at the focal point of the LRS.  All tests are to be performed both in air and in water, and at temperatures of 0, 25, and 50 degrees C.

2.5.1. Camera

Testing will be performed to verify that the camera will function in the required environment, and meets the vendor supplied specifications.  The materials needed for testing include a USAF resolution target, a ruler or ruled target, and a color chart.

(1) Focus

Definition:  This will determine the minimum focal point of the camera.

Materials: USAF resolution target

Set up:  The camera may be mounted on a stand in a downward-looking orientation with the resolution chart laying flat beneath the camera..  Some lighting (beyond ambient room lights) may be necessary.  For water testing, place the target in a water bath ~30 cm deep.

Procedure:  Position the camera 1 cm from the target and obtain a frame grab.  Move the camera away from the target in 1 cm increments noting when the target first appears in focus and collecting frame grabs at each location.  Repeat in 0.5 cm increments in the area of the minimum focal point.

Recorded Information:  Camera-target distance, frame grab file names, position of minimum focal point of the camera.

(2) Resolution

Definition:  This will test the resolution of the camera at different focal distances.

Materials: USAF resolution target

Set up: The camera may be mounted on a stand in a downward-looking orientation with the resolution chart laying flat beneath the camera..  Some lighting (beyond ambient room lights) may be necessary – but lighting should not be altered during the measurement series.  For water testing, place the target in a water bath ~30 cm deep.

Procedure:  Position the camera at the minimum focal distance from the target.  Obtain a frame grab, and determine the resolution (according to the USAF resolution target method).  Move the camera away from the target in 5 cm increments noting the resolution at each point and collecting frame grabs at each location.

Recorded Information:  Camera-target distance, resolution, frame grab file names.

(3) Field of view

Definition:  This will determine the field of view of the camera.

Materials:  Rulers or a ruled target

Set up: The camera may be mounted on a stand in a downward-looking orientation with the ruled target laying flat beneath the camera..  Some lighting (beyond ambient room lights) may be necessary – but lighting should not be altered during the measurement series.  For water testing, place the target in a water bath ~30 cm deep.

Procedure:  Position the camera 15 cm from the target.  Orient the ruled target parallel to the vertical axis of the camera image.  Obtain a frame grab, and determine the height of the camera image. Orient the ruled target parallel to the horizontal axis of the camera image.  Obtain a frame grab, and determine the width of the camera image.  Calculate the cone of the field of view

Recorded Information:  Camera-target distance, image height, image width, frame grab file names.

(4) Iris

Definition:  This will verify that the image is not too dark or too light when illuminated with the PUP light source.

Materials:  USAF resolution target

Set up: The camera may be mounted on a stand in a downward-looking orientation with the ruled target laying flat beneath the camera.  For water testing, place the target in a water bath ~30 cm deep.

Procedure:  Position the camera 15 cm from the target.  Position the light source next to the camera.  Obtain a frame grab, and verify the resolution of the target.  Move the light source to a 45 degree angle. Obtain a frame grab, and verify the resolution of the target.  Move the light source to a 90 degree angle. Obtain a frame grab, and verify the resolution of the target.

Recorded Information:  Camera-target distance, light source position, resolution, frame grab file names.

(5) Color

Definition:  This will verify that colors appear true through the camera.

Materials:  Macbeth color chart

Set up: The camera may be mounted on a stand in a downward-looking orientation with the ruled target laying flat beneath the camera..  Some lighting (beyond ambient room lights) may be necessary – but lighting should not be altered during the measurement series.  For water testing, place the target in a water bath ~30 cm deep.

Procedure:  Position the camera 15 cm from the target.  Obtain a frame grab.  Verify that the colors appear correct in the camera image.

Recorded Information:  Camera-target distance, frame grab file name.

2.5.2. Lighting

(1) Power control – On/Off

(2) Power draw

2.5.3. Crossing Lasers

(1) Power control – On/Off

(2) Power draw

3. Integrated System

3.5. Visualization System

3.5.1. Camera

(1) Focus

(2) Iris

(3) Color adjust 

(4) Resolution

3.5.2. Lighting

(1) Power control – On/Off

(2) Power draw

3.5.3. Crossing Lasers

(1) Power control – On/Off

(2) Power draw
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