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What is a BAG?

* http://www.opennavsurf.org/

 An “HDF5” file containing
— Bathymetry
— Metadata

— Additional layers e.g. uncertainty & processing
history

H11691_5m_40-158.tf



Goals

 Document pathways from BAG to Google Earth

* How well is the community doing with producing and
consuming BAGs?

* Provide a place to review the bathymetry and
metadata




Goals

Document pathways from BAG to Google Earth

How well is the community doing with producing and
consuming BAGs?

Provide a place to review the bathymetry and
metadata

Increase the reuse of bathymetry products ->
discoverability




A tour through the Google Earth interface for BAGs
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Summary for BAG: H11651_1m_3

Resolution 1.0%1.0 (micell)
Cells 4286 % 2517 (m)

/A PG [Uover o |75 9525414249 31 026908003

[Descriplive report [A11651 001 NGDC]
daino  |HI1651 im bagimomd
[Download bag | HI11651 1m 3ba0gz NGDC] _

== / Hllﬁ_ua.sncm_.y

Visualization by: Kurt Schwehr et al.

' 10, NOAA, U.S. Navy, NGA, GEBCO .
lat 4 lon -76.000619; y eley s19m pF=aA_ 44 -
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H11651 1m_3-hist jpg (JPEC Image, 800x600 pixels)
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ano Mozilla Firefox

- (A ) e | B (L hup://nmwais 1.schwehr.org/~schwehr/bags /H10001-H12000/H11651/H11651_1m_3.bag.info.txt

Driver: BAG/Bathymetry Attributed Grid
Files: ../../bags/H10001-H12000/H11651/BAG/H1165]1 1m 3.bag
Size is 4286, 2517
GRBPNEIN Coordinate System is:
ﬂrf PROJCS[ "UTM Zone 1B, MNorthern Hemisphere",
GEOGCS["WES 84",
DATUM[ "WGS_1984",
SPHEROID[ "WGS 84" ,6378137,298.257223563,
BUTHORITY[ "EPSG","7030"]],
ToOWwGse4(0,0,0,0,0,0,0),
AUTHORITY["EPSG","6326" 1],
PRIMEM| "Greenwich",0,
AUTHORITY [ "EPSG","8901"]],
UNIT[ "degree” ,0.0174532925199433,
AUTHORITY[ "EPSG","9108"]],
AUTHORITY | "EPSG","4326"]],
PROJECTION| "Transverse Mercator"],
PARAMETER[ "latitude of origin®, 0],
PARAMETER[ "central meridian",-75],
PARAMETER[ "scale factor”,0.9996],
PARRAMETER[ "false easting”,500000],
PARAMETER[ "false northing”,0],
UNIT[ "Meter",1]]
Origin = (40BE6Z2.099993999976717,4093022.93%999999944121)
Pixel Size = (1.000000000000000,=1.000000000000000)
Metadata:
BagVersion=1.0.0
Corner Coordinates:
Upper Left ( 408862.100, 4093022.940)
Lower Left ( 40BEB62.100, 4090505.940) 76d 1'25.30"W, 36d57'22.41"N)
Upper Right ( 413148.100, 4093022.340) 75d58"'33.06"W, 36d58'45.54"N)
Lower Right | 413148.100, 4090505.940) 75d58°'32.01"W, 36d57'23.87"N)
Center { 411005.100, 4091764.440) ( 75d59'59.19"W, 36d58°'3.99"N)
Band 1 Block=4286x]1 Type=Float3?, ColorInterp=Undefined
Description = elevation
Min=-42,93]1 Max=-8.613
0...10...20...30...40...50...60...70...80...90...100 - done.
256 buckets from -42.9%98 to =8.54556:
ilo00O0CO0OO0O0OCOCOOCODODODOOCDODOOODODODOODODODOODOODODOCOO0ODO0CODDO0OO0DO0ODOOCOCODODOO0ODODODOD0OO0ODO0DODOD0DO0OO0
NoData Value=1000000

76d 1'26.40"W, 36d58'44.08"H)



amne Mozilla Firefox

* =N (A ) i | B8 (L. hup://nmwais1.schwehr.org/~schwehr /bags/H10001-H12000/H11651 /H11651_Lm_3.metadata.xm|

BAG file created from: X:\BDB_files_ToBeUploaded\H11651"H11651_C_1m_Final.hns
<ftitle>
— <date>
—<smXML:CI_Date>
<date=2008-03-06</date>
<dateType>creation</dateType=
</smXML:CI_Date>
</date>
+ <citedResponsibleParty></cited ResponsibleParty>
</smXML:CI_Citation>
</citation>
— <abstract>
Project: OPR-D304-TI-07: Survey: H11651: State: Virginia: General Locality: Approaches to Chesapeake Bay: Sublocality: SE End of Ch
{21/07; Surveyed by: NOAA Ship THOMAS JEFFERSON; Verification by: Atlantic Hydrographic Branch
</abstract>
<status=historical Archive</status>
<spatialRepresentationType>grid</spatialRepresentation Type>
<language>en</language>
<topicCategory>elevation</topicCategory>
+ <extent></extent>
<verticalUncertainty Type>Unknown</verticalUncertainty Type>
</smXML:BAG_Dataldentification>
</identificationInfo>
+ <metadataConstraints></metadataConstrainis>
. + <metadataConstraints></metadataConstraints>
- — <dataQualityInfo>
e - <smXML:DQ_DataQuality>
— <scopes

— <smXML:D{(Q)_Scope>




© 2010 Google

Image MassGlIS, Commonwealth of Massachusetts EOEA

Data SI0, NOAA, US. Navy, NGA, GEBCO
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Summary for BAG: H11296_5m

—- [Resolution 5.0 x 5.0 (micell)
5 [Cells [3021 x 1587 (m) R
Brse=  ouerien [-70.7760890322 42 9486266248 : > P TR -,
= [Upper right [70.5928700547 430232175933 o = . i -‘5':
| ~==|  [Descriptive report [111286 ndf [NGDC] N o % - e -
= =4 lgdalinfo [H11296 Sm.bag.info.txf '_ : B
[7s = [xml metadata [H11206 5Sm.metadata xmi ~
= [Download bag  |[H11296 5m.bag.oz [NGDC] .

aa | .

EGoogle'
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[ TH11547 25 dofd
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~©.2010 Google ;{. f’u'@l}it’
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Summary for BAG: H11512_2m_1

Resolution 2.0 % 2.0 imicell)
Cells 972 % 993 (m)

[Lowerleft —  [-88.6010135372 30.1235799382
[Upperright  [-88.4984773395 30.2305775958
[Descriptive report [H11512.pdf [NGDC]
[odalinfo  [H11512 2m 1baginfoft

xml metadata H11512 2m 1.metadataxml
Download bag  |H11512 2m 1.bag.gz [NGDC]

Visualization by: Kurt Schwehr et al.

©.2010 Google
Ty
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ImageBCAO
Image © 2010%TerraMetrics
€ 2010 Europa Technologies
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Summary for BAG: H11404_10m_Combined

Resolution 10,0 x 10.0 (mJicell)

[Cels  [es8xiz8dfm
[Lowerleft ~  [-132.269322846 56.3383986067
[Upperright  [-132.105867396 56.4482382035
[Descriptive report [H11404.pdf [NGDC]
gdalinfo H11404 10m Combined.bag.i

xml metadata H11404 10m Combined.metadata.xml
[Downloadbag  [H11404 10m Combined.bag.az [NGDC]

e

. Visualization by: Kurt Schwehr et al.
P Im age
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Very large grid files

Summary for BAG: H11417_2m

[Resoluion  [2.0x2.0 (micell
Cells 13684 x 9677 (m)

[Lowerleft ~  [-81.4847628444 30.9996811062
[Upperright  [-81.2111732533 31.1873214042

Descriptive report |H11417 .pdi [NGDC]

gdalinfo
xml metadata
Download bag

Visualization by: Kurt Schwehr et al.




Clip to Extent

Summary for BAG: H11343_12m

[Resalution [12.0 x 12.0 (micell)

Cells 5138 x 4775 (m)

[Lower left [-94.2953706712 27 9257555355
|Upper right |-93.672066154 28.447333855
Descriptive report [H11343 pdf [NGDC]

ladalinfo |[H11343 12m.bag.info.txt

[xml metadata  [H11343 12m.metadata xm
[Download bag  [H11343 12m.bag.oz [NGDC]

1]

Visualization by: Kurt Schwehr et al.




Harry Island

Hoonah lsland
e

Scraggy Island

Summary for BAG: H11358_10m_combined

[Resolufion  [10.0x100 (micel)
[Cels  [1e07x 1144 (m)

[Lowerleft [135.601536777 580830624145
[Upperrignt  [-135.330071151 56,1967605566
[Descriptive report [H11356pdf[NGDE]
[odalinfo  [H11358 10m combined.bag.info.b
[xmimetadata  [H11358 10m combined metadatax

Download bag H11358 10m combinedbag.qz [NGDC]




Various types of data
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Topo coverage




i

H11876_Office Final 2m #

—"l..l

gt

H11876 Office Final 4m

3.38 km

Summary for BAG: H11876_Office_Final_2m

[Resolution  [2.0x20(meeny
[Lowerleft [117.377716831 327618838835
[Upperright  [-117.240665046 32.9315380872

[Descriptive report [H11876 0df[NGDC]
[pdalino  [H11876 Ofiice Final 2mbaginfotet

-:rn! metadata H11876 Office Final 2m.metadata.xml

[Download bag  [H11876 Office Final 2mbag.gz [NGDC]

Visualization by: Kurt Schwehr et al.

©2010 Google
© 2010 Europa Technologies
Data 510, NOAA, U.S. Navy, NGA, GEBCO
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Summary for BAG: H11876_Office_Final_2m

Hesmuﬂnn 2.0x 2.0 (micell)
Gens 6436 x 8384 (m)

- [Lowerlet -117.377716831 32.7618838835
H11876 Office Final 4m [Upper right |117.240665046 32.9315380872

[Descriptive report [H11876 ndi [NGDC]
g.dalinfn |H11876 Office Final 2m.bag.info.txt

-:rn! metadata H11876 Office Final 2m.metadata.xml
ann]qad_l_:ag _ H11876 Office Hna_J 2mbag.qz [NGDC]

Visualization by: Kurt Schwehr et al.

=gl _:E:.iﬂ'lﬂ Google
: = 338 km : © 2010 Europa Technologies
| == | | Data 510, NOAA, US. Navy, NGA. GEBCO
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File naming conventions

Managing many thousands of files




File naming conventions

inst = (1 alpha character) MER science instrument identifier.

Valid values for MER camera instruments:

“P" - Pancam "R" - Rear Hazcam
"N" - Navcam “M" - Microscopic Imager
“F" - Front Hazcam “E" - Descam

Valid values for MER instruments nol described in this SI5:

AT - APXS "T" - Mini-TES
"B" - Mdssbauer “D* - RAT ("D" for Drill)
sclk = (9integers) Starting Spacecraft Clock time.
prod = (3 alpha characters) Product Type identifier of input data. Product types are differentiated as

having camera-induced distortion removed ("linearized™) or not removed {nominal), and, as
being Thumbnail-sized or nol. Four special flag characters follow:

a) Beginning "E" — Type of EDR, which are raw with ng camera model "linearization™or
radiometnc comection. If no beginning “E", then it is an RDR.

b} EndingT" - EDR or RDR that is Thumbnail -sized.

¢} Ending"L® - If no beginning “E", denotes an RDR that is "Linearized”, excepl for
Thumbnail sized RDRs.

d} Ending"N® - If no beginning “E", denotes an RDR that is ThumbNail-sized and
“LiNearized".

Valid values for MER camera instrument input data products;

Data Product Non-linearized Linearized
(NOMINAL)




File naming conventions

2P12345678810F0M1023P2210L2C1.IMG

2ZM123456789EFFO103P25901MOF2.1IMG

Mission MER-A ("2"), Pancam instrument ("P"), SCLK
123456789 ("123456789%), Radiometrically-corrected
RDR calibrated to I/F radiance factor ("IOF"), Site 1
("01%), Position 3 ("03"), Seq p2210 ("P2210"), left Eye
("L"), Filter position 2 ("2"), produced by Cornell L,
("C"), product version 1 ("17), PDS-labeled ("IMG").

Mission MER-A ("2"), Microscopic Imager instrument
("M"), SCLK 123456789 ("123456789%), Full Frame
EDR ("EFF"), Site 1 ("01"), Position 3 ("03"),
Sequence p2901 ("P2901"), Monoscopic ("M"), no
Filter ("0"), produced by USGS/Flagstaff ("F"), product

version 2 ("2"), PDS-labeled ("IMG").



http://surveys.ngdc.noaa.gov/mgg/NOS/coast/

BO0O001-B02000: Older EEZ surveys
D00001-D02000: Preliminary surveys
FOO001-F02000: Field edits
HO0001-H02000: Hydrographic Surveys
H02001-H04000: Hydrographic Surveys
HO04001-HO06000: Hydrographic Surveys
HO6001-HO8000: Hydrographic Surveys
HO8001-H10000: Hydrographic Surveys
H10001-H12000: Hydrographic Surveys
H12001-H14000: Hydrographic Surveys
LO0001-L02000: Lake surveys
L02001-L04000: Lake surveys
WO00001-W02000: Non-NOS surveys



® Firefox

File Edit

View History Delicious

Bookmarks

Tools

Window Help

R &7 [

8no

Index of /mgg/NOS/coast/H10001-H12000/H11301/BAG

BT

" ":_'3_) l:;:::l (‘ﬂ“j ﬁ !! % (_E http:Hsurveys.ngdc.nuaa.gnwmgg,n'MGS,I'cﬂa1:,‘;" '_“] Q"l' Google Q‘:l

Index of /mgg/NOS/coast/H10001-H12000/H11301/BAG

Name

Last modified Size Description

« Parent Directory

.ﬁ' H11301

S0cm 1.bag.gz

.[‘} H11301

S0cm 2.bag.pz

.E]' H11301

30cm 3.bag.gz
30cm 4.bag.gz

.ﬁ'Hnam

S50cm 5.bag.gz

.ﬁ. H11301
.[j' H11301

S0cm 6.bag.gz

.ﬁ' H11301

S0cm 7.bag.gz

.ﬁ'HllE{ll

S0cm 8.bag.gz

.ﬁ' H11301

30cm 9.bag.gz

31-Jul-2009 14:27 10M
31-Jul-2009 14:28 11M
31-Jul-2009 14:28 12M
31-Jul-2009 14:29 14M
31-Jul-2009 14:30 1.1M
31-Jul-2009 14:31 12M
31-Jul-2009 14:31 2.5M
31-Jul-2009 14:31 7.6M
31-Jul-2009 14:31 608K

S0cm 10.bag.gz 31-Jul-2009 14:28 21M

.[j. H11301

S0cm 11.bag.gz 31-Jul-2009 14:28 19M

.ﬁ' H11301

S0cm 12.bag.gz 31-Jul-2009 14:28 15M

.[}Hmm
ﬁ}mam

S0cm 13.bag.pz 31-Jul-2009 14:28 15M

.[j' H11301

S0cm 14.bag.pz 31-Jul-2009 14:28 1.0M

SR T 10

i

18 laor o AT _Tnl30NN0 14-99

LY




What would we like to encode?

Survey Number

Region P, A, G, etc., O (Pacific, Atlantic, Gulf of
Mexico, Other)

SUREND - S57 end of survey pings date — Year
Instrument/Sensor type(s) used to grid

Grid cell size (already in the name)

Depth range (broad categories)



File naming conventions
Sensor Type

S = Single beam sonar

M = Multibeam

T =Topo lidar

L = bathy Lidar

G = predicted from Gravity

C = lead line or similar from a Cable/Chain
R = Radar, e.g. SRTM



How and when
to use the naming convention?

Must be automatically generated from the
metadata inside the BAG

Must have tools that expand out the name

Must not loose the embedded metadatal
Primarily for the NGDC archive website

Checksums, not filenames, should be used to
compare if files are the same



Where to next?

* I[mprove and test the metadata
e Make sure all of our tools can read BAGs

 Add stddev, backscatter and sidescan?

* Deploy a Google Earth visualization to the
NGDC web site

* Work on a file naming convention



Fantastic data for other uses

i




For more info:
http://tinyurl.com/bags-chc2010
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