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LINKS The Navigation Surface (DOWNLOAD [2.56M]) paradigm is a design for a databased alternative to traditional

methods of representing bathymetric data. It aims to preserve the highest level of detail in every bathymetric
BACKGROUND dataset and provide methods for their combination and manipulation to generate multiple products for both
hydrographic and non-hydrographic purposes. The advantages of the method over traditional schemes are such
that a number of commercial vendors have adopted the technology. However, this means that there is a strong
requirement for a method to communicate results in a vendor neutral technology. The Open Navigation Surface
(ONS) project was designed to fill this gap by implementing a freely available source-code library to read and
PRESENTATIONS write all of the information required for a Navigation Surface.
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The Navigation Surface concept requires that in addition to estimation of depth, we must also estimate the
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uncenamty associated W|th the depth. In order to make the system suitable to support Safety of Nawgatlon
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Keeping mariners safe and commerce
flowing

The men and women of Coast Survey
continue 2 long tradition of navigational,
cartographic, and hydrographic excellence.
Because of thelr expertise, mariners have
trusted Coast Survey's nautical products and
services for over two centuries.
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NOAA Ship Thomas Jefferson mapping Long Island Sound seafloor: contributing to multi-level collaboration Leave a
comment

How many geospatial products can be developed by one seafloor mapping project? As a phased-in project for Long Island Sound shows, a strong collaboration among
diverse groups of researchers and technology developers can Integrate temporal and geospatial data sources to produce dozens of products. In addition to updating
NOAA's nautical charts, ongoing collaborations In Long Island Sound will create products that depict physical, geological, ecological, geomorphological, and biological
conditions and processes - all to balance the development of new ocean uses while protecting and restoring essential habitats.

In 2011, the Long Island Sound Program (representing a partnership between the State of Connecticut, State of New York, Connecticut and New York Sea Grant,
and the U.S. Environmental Protection Agency) requested assistance from NOAA. They asked for help In providing management and technical expertise; acquiring
data; and developing products. They required key temporal and spatial information about seafloor conditions In the Sound. They needed bathymetry and backscatter,
and biological and physical observational and sampling data, to produce all the products needed by governments, iIndustry, academia, and the public.

Coast Survey already had plans for NOAA Ship Thomas Jefferson to survey In Long Island Sound, to acquire new bathymetry for chart updates. with some
adjustments to survey areas and project parameters, a mutually beneficlal partnership was formed for long-term seafloor mapping of Long Island Sound habitats
over the next several years, as an Integrated ocean and coastal mapping project.

This summer, Thomas Jefferson conducted hydrographic surveys In the mld-!k'md area of Stratford Shoal and vicinity, extending from New York on the north shore
of Long Island to the Connecticut shoreline.

“Ocean floors are amazingly dynamic, and we have to chart those changes to provide precise and accurate navigational data for today’s maritime economy,” explained
Cmdr. Lawrence Krepp, commanding officer of the Thomas Jefferson and the ship's chief scientist. "Our data Is used to update NOAA's nautical charts, but the
hydrographic information can also be used to support a number of non-navigation uses, ranging from benefits to fisherles management to support of reglonal ocean
planning efforts like this.”
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In [4]: filenames = !1s -S *.tif | tail | head -1
filename = filenames[0]
filename

Out[4]: 'H11207 50cm MLLW 90f12.tif'

In [5]: import gdal

In [6]: tif = gdal.Open(filename)

In [7]: grid = tif.GetRasterBand(1l).ReadAsArray()

In [8]: whos

Variable Type Data/Info

filename str H11207 50cm MLLW 9ofl2.tif

filenames  SList ['H11207 50cm MLLW 9o0fl12.tif']

gdal module <module 'gdal' from '/usr<...>nux-x86 64.egg/gdal.pyc'>
tif Dataset <osgeo.gdal.Dataset; prox<...>Shadow *' at 0x452d6c0> >

In [9]: imshow(grid)

Out[9]: <matplotlib.image.AxesImage at 0x46553d0>
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In [13]: f1 = FillwithAveNeighbors(data_nd, labels, 2)

In [15]: np.set_printoptions(linewidth=180)

In [18]: imshow(fl, interpolatior='none')

Out[18]: (<matplotlib. image. AxesImage at 0x3ec6350>,
<matplotlib. image. AxesImage at 0x3ec6610>)

In [19]: imshow(data_nd, interpolatior='none')

Out[19]: <matplotlib. image. AxesImage at 0x41bSf1l0>
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IPython Notebook - Google Chrome

! [ opencv-contour [ learning-countours [ IPython Notebook

127.0.0.1

roh = Cv2. bounding cntl

r_x, = L
plot( 2 ~w, r_xtr_w, r_x), (r_y, r_ytr_h, r_y+tr_h, r_y, r_y))
plot(x,y)

out[73]: [<matplotlib.lines.Line2D at Ox6eab610>]

In [88]:

box
box

box_list = list(box)
box_list. append(box[0])
ba = np.array(box_list)
plot(bal:,0], bal:,1])
plot(x,y)

out[88]: [<matplotlib.lines.Line2D at 0x7746al0>]

In [97]: (ec_x, c_y), radius = cv2. minEnclosingCircle(cnt)
c_X, ¢ radius # (197.0, 194.5, 82.9.
center = shapely. geometry.Point(c_x, c_y
circle = np.array(center. buffer(radius). boundary. coords)
len(circle) # 66 ¢
plot(circle[:,0], circle[:,1])
plot(x,y)

0ut[97]: [<matplotlib.lines.Line2D at 0x7ba8ldo>]

In [100]: ellipse = cv2.fitEllipse(cnt)
ellipse #

out[100]: ((199.31251525878906, 185.9192352294922),
(93. 7149658203125, 138.58531188964844),
202. 948486328125)
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Classifications

What is a hole”? What is the boundary?
e Data gap e Survey area

e [sland e Cut for grid size

e Algorithmic error e Shallow w/out land
e Data in another file e Shallow with land

Source & relationship What artifacts?

e \/B, MB, Lidar etc e T[idal Zones

e Low & High res e Sonar errors

e Singleton or many e Processing errors
pieces e Sound speed drift



Open Source Software

proj python

gdal ipython notebook
ggis Ixml

grass numpy

gmt Scipy measurements
mbsystem shapely

opency



A call for open data formats and
more release data with open formats

Bathymetry GSHHS & other shorelines
Lidar Raw tide records

SAIC's Generic Sensor Format (GSF) library

IS NOT currently licensed as open source
software!



http://meridian.aaqg.org/callforpapers/program/AbstractDetail.cfm?AbstractiD=55122

Abstract Title: Classification of Bathymetry Grids Using Open Source Tools|

is part of the Paper Session:Advances and Challenges in Digital Elevation Models | (Overview)
Author(s):Kurt Schwehr, PhD* - Google, Jamie Adams - Google, Jenifer Austin Foulkes - Google

Creating global synthesis views of the Earth's bathymetry is a challenge complicated the process of merging data products from
diverse sensor platforms with a wide range of data artifact classes. Processing large numbers of gridded bathymetry DEMSs requires|
being able to automatically classify the input DEMs based on the surveying and gridding techniques used and the resulting artifacts.

The platform type and details of techniques used are not detailed in a machine readable form within the ISO XML metadata
contained in Bathymetry Attributed Grids (BAGs). We demonstrate the results of processed NOAA NGDC's archive of BAGs using
Open Source tools to identify the quantity and morphology of data gaps using the Python SciPy library's image processing routines.
Once grids have been classified and referenced to the same vertical datum using the Geospatial Data Abstraction Library (GDAL),
the grids can be hole filled and merged based on project specific requirements. We will discuss the general classes of artifacts that
can be found and propose how each class might be handled to produce a more continuous surface. We show how to use IPython
Notebooks and QGIS to assist with quality checking BAGs insure the archived grids represent the quality of the sensor platform and
acquisition strategy. We will conclude with suggested strategies for data acquisition and gridding that are more likely to produce
DEMs that blend well with large global scale projects such as Google Ocean.

dem,terrain,open source,gdal,python,scipy|
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