Video Range Measuring with Big-Eye Binoculars

Jonathan Gordon

The range to objects at the sea’s surface, such as whales and dolphins, can be readily measured from video images that show the target object and the horizon. If the focal length of the lens known then linear measurements made from captured video images can be converted to angular measurements and if the camera height is determined then the angle subtended between a floating object and the horizon can be used to calculate range.  This is essentially the same method that is used to measure range using reticule binoculars, but measurements to fleetingly visible objects, such as whales seen during surveys, can be more readily made using captured video images than reticules.  Both Russell Leaper and I have been experimenting with video ranging and tracking methods in recent years. Here I summarise experience of mounting a video camera on big-eye binoculars being used to spot and track porpoise pods.

Using video in conjunction with “big-eye tracking” in this way seems to be a particularly important and straightforward addition to sighting survey.

· The big-eyes provide a very stable platform and are so massive in comparison with the video camera that the big-eye user is quite unaware of it in operation. 

· There is no question of the extra task of video range finding compromising the efficiency of the principal sighting platform.

· The efficiency of the tracker is not affected by the video camera and the better field of view provided by the big-eye’s excellent optics can be used to help interpret the lower resolution video images.

· Useful data will result even if video tracking is only conducted on occasions when sightings conditions are good.

· It is particularly important that the trackers measure range accurately.  Any errors may lead to duplicate sightings being missed which will introduce a bias leading to populations being overestimated.

Equipment

Binoculars.

Big-Eye 25x binoculars mounted on a solid stand with some shock absorption in the base.

Camera.

Canon MV1 digital camcorder (with progressive scan).  Used at maximum zoom (~10x) with a ~2x teleconverter fitted.  I now use Canon XM with 20X zoom.

Settings.  

· Manual focus (let the camera find a good focus on a distant object then switch to manual), 

· optical image stabilisation, 

· shutter speed 1/1000th or faster, 

· progressive scan on.

Tie clip microphone from camera tucked and/or taped inside clothing at chest level for wind free commentary.
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I used a sturdy tripod head.  The tripod head was bolted firmly to a rectangular piece of plywood and this was attached to the big eyes with large hoseclips.  (On other projects I have used webbing straps with ratchet tensioning buckles sold for strapping gear to roof racks etc.

Some big-eyes have a trapzoid plate on the top held in place by four machine screws.  A neat solution to attaching the tripod head is to remove this and replace it with another plate with a bolt to take the tripod head.

Operation

Alignment

The tripod head stayed permanently mounted to the big eyes but the camera was removed each night.  Since both the camera and the big-eyes have rather narrow fields of view it was necessary to align the camera quite carefully and check this throughout the day.  I found that objects on the boat  were so close that the parallax error between the camera and the binoculars was quite considerable.  

Vertical alignment can be achieved using the horizon provided the boat is relatively steady.  (Aligning using objects on the boat which won’t move relative to the binocular mount is much easier than using objects off the boat and it might be worthwhile having a fixed vertical alignment point which one knows will be at a certain place on the video camera’s screen when it is centred in the binoculars’ field of view. ).  .
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Horizontal alignment can be achieved using a vertical object on the boat (such as a mast) if an effort it made to “merge” the images from each eye when aligning the binoculars.  In fact this process might be made easier if the camera was mounted directly over one of the two lenses of the binoculars rather than between the two.

Alternatively, use two people to align with distant objects such as a vessel or a feature on land

Alignment should be checked through the day, and of course after any hint that the camera has been jogged, by sighting on distant objects.

Try to get a feeling for any vertical framing offset that might be needed to ensure that the horizon is in view, especially for closer animals.

Focal Length Calibration

It is likely that all video will be shot using maximum zoom.  Other zoom settings can be used provided that the lens is calibrated after each sequence by taking video of a calibration image, for example something of known size perpendicular to the line of sight from the binocular stand and at known range.

Time and Date

Time and date should obviously be set accurately on the video, each frame will then be time stamped.  The video’s clock is not very accurate.  As a precaution shoot some video of the “master clock” used to synchronise the time for observers in the sightings survey (perhaps the GPS) each day.

Commentary

The key to being able to interpret what may be a rather disjointed image and quite subtle cues at the analysis stage is a good running commentary on what can be seen through the big eyes.  Comment on every cue, blow, surfacing, splash etc.  Try to give estimates of range and describe the animals position in relation to other objects in view (slicks, icebergs, clouds etc.)  Estimate group size, swimming direction, confidence that surfacings are all from the animal being tracked. The bearing (from the angle ring on the binocular stand) should be spoken at regular intervals after cues have been seen.  Comment on sightings conditions, wave/swell height, degree of roll, latest information on camera height, clarity of the horizon.

Data to Note

Certain data should be noted for each session, a session probably representing several hours of tracking.

Tape number, actual time and date of start, elapsed time on tape at start, wave/swell height, degree of rolling of the vessel, camera height, sightings conditions, clarity of horizon.

Camera Height.  It is essential that camera height is known accurately.  The height of the camera on the boat should change very little but it is possible that the waterline of the boat itself will change as fuel is used for example.  (I don’t know how this can be efficiently measured, but presumably the ship’s officers will be well aware of any changes.)

Horizon Clarity.  The horizon must be visible in the image for the method to work ( the use of polarising filters may help in some conditions).  During trials off Maine I found that accurate ranges were obtained from images even in misty conditions when the horizon seemed difficult to observe.

In some conditions the mirage type effects may distort the horizon.  Looking through big eyes one becomes very aware of this.  Any such distortion should be noted.

Whenever possible take video of objects at known range (perhaps determined by radar or laser binoculars).  This will serve as a useful check that everything is working with the method.

Turning the Camera on and Off

If the video camera is left on standby it turns itself off after a few minutes.  When it is turned on again all the camera settings will have returned to their default setting.  To avoid this the camera should be switched to lock after each sequence has been collected and turned off lock when the next sighting is made.  This is not as streamlined as one would wish but it is less fiddly and inconvenient than it sounds.

If there is mains power on the bridge run the camera from its mains power adapter.  
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