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We’ve all heard of marine electronics
(http://shop.ebay.com/i.html?_nkw=marine+electronics)

such as GPS, sonar and radar, but there might
be a new super-navigational technology on
the horizon for boaters.
It’s called LIDAR (Light Detection and
Ranging), and I got to see it in action aboard
the equally mind-blowing Velodyne Martini 1.5
in the waters off Miami, Florida. In addition to
engineering gyro/pneumatic stabilization
systems for boats such as the Martini 1.5,
Morgan Hill, California-based Velodyne is
developing LIDAR systems
(http://velodynelidar.com/lidar/lidar.aspx) , with
primary application intended for the emerging
field of autonomously operated cars, and
This iPhone (http://www.amazon.com/Applepossibly autonomously navigated boats.
iPhone-3GS-8GB-

LIDAR also looks like a possible replacement
for radar. It has a big advantage over radar, in
that its lasers reflect better off non-metallic
objects. Also LIDAR can see minute detail in
objects at very close range and returns can be
projected in a virtual 3D format. However,
LIDAR is currently not as effective as marine
radar (http://shop.ebay.com/i.html?_nkw=marine+radar)
at long-range target detection.

Unlocked/dp/B004G1IP4W/ref=sr_1_3?
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shot of the LIDAR display shows our boat
approaching the bridge abutments under
the MacArthur Causeway near Miami.
Enlarge Photo
(http://www.boatingmag.com/sites/all/files/imagecache/enlar
ged_image/_images/201304/2013-02-15_15.07.10.jpg)
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Velodyne decided to put one of its rapidly rotating (#) , coffee-can-sized LIDAR sensors
(http://velodynelidar.com/lidar/hdlproducts/hdl64e.aspx) atop the Martini 1.5 with an LCD flat-panel
display at the helm. The high-definition images it painted were more than amazing—they
were the next best thing to seeing with my own eyes. Check out the image of the bridge
abutments as we passed under the MacArthur Causeway east of Miami.
LIDAR was first employed in military applications, and some law enforcement agencies
use simpler forms for speed detection in place of radar guns. Velodyne's system is far
more sophisticated.
The patented HDL-64E sensor shoots 64 lasers in rapid fire and measures backscattered
light to update your surroundings at a rate of 1.3 million points per second. It has a 360degree field of view with a 26.8-degree projection/reception angle. Velodyne is also
developing technology that will blend with LIDAR images with GPS, mapping software and
vision products such as FLIR to enhance the imagery.
From a pricing point of view, it is good news that Velodyne is targeting the automotive

market, as such technology will no doubt be expensive. But economies of scale in the
global car market might eventually bring down the cost of the system, making prices
more attractive for everyone.
In the meantime, we’ll continue to rely on our chart plotters, radars, autopilots and our
own eyes, which serve us just fine for now, thanks.

Related tags:

Comments (4)
(/users/bkjz1
23)

Submitted by bkjz123 on April 23, 2013.

Models 26 inch hair weave (http://www.virginhairweave.org/26-inch-hair-weave-c-46.html) come
with 1" and 1 3/8". There are 22 inch hair weave (http://www.virginhairweave.org/22-inch-hairweave-c-103.html) variable

heat settings curly weave hair (http://www.virginhairweave.org/curly-

hair-weave-c-49.html) between

170F and 410F. They hair weave websites

(http://www.virginhairweave.org/) cost

from around $140 weave online

(http://www.virginhairweave.org/) .However,
(http://www.virginhairweave.org/) aim

it's meant as a guide as 100% human hair weave

is not to overwhelm the reader with too much data.
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Submitted by Wolfgang at Velodyne on April 18, 2013.

Our High-Definition real-time LiDAR sensor behaves pretty much the same way as
your eye. If there is little fog, one gets a few wrong pixels from the laser pulse being
reflected from the water droplets, however they get filtered out by your
brain/computer, where as very dense fog makes visibility very difficult.
Night time however does not affect the LiDAR vision as the lasers provide their own
light and there is no additional illumination necessary. The LiDAR point cloud looks
the same at day and at night.
Wolfgang
lidar@velodyne.com (mailto:lidar@velodyne.com)
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Submitted by Kevin Falvey on April 18, 2013.

Oliver
Up until recently, the answer would have been " not very well." But recent
advancements in using frequency-modulated ( FM) lasers instead of the historicallyused amplitude modulation (AM) lasers, has resulted in the ability to penetrate fog,
dust, snow, rain...effectively.
Here's a link if you want the science:
http://research.stevens.edu/index.php/martini-optical-modulation-1
(http://research.stevens.edu/index.php/martini-optical-modulation-1)

That said, we did not have the opportunity to test this on a foggy day.
Kevin Falvey
Editor-In-Chief
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Submitted by oliver.ilg on April 18, 2013.

Would be interested to know how LIDAR behaves on a really foggie day...

