SP2Learn and PRO-GRADE Download

Software for Pattern Learning, Pattern Recognition and Recharge Estimation

@% SpatialPattem2Leamn ﬁ}_J SpatialPattern2Leamn C=EE X -] SpatialPattemz2Leam
?ILItiI'rty Help /| utiity  Help Utility Help

Load Raster | Registration | Create Mask | Aftribute Selection | Rules | Apply Rules |

T Load Raster | Registration | Create Mask | Attribute Selection | Rules | Apply Rules |

[ LoadRaster | Registration | Create Mask | Attribute Selection | Rules | Apply Rules |

Parameters 1

Ex_WI_slope K
|
|

Parameters 4 W BT ST 3
E E ; r- P . ; i &
Ex_WI_soiltype = e L ST I | \_#\i 1= 3
Ex_WI_water Target Raster Parameters | SHAPEFILE = i ’ ' —
— VR R S | £ Result Image @M
1mvB_56_41_rate gwrt1mvB_56_41_rate Target Projection | s

File
Target Resolution{Row) 39.63757937515953 ~

Target Resolution{Col) 35.68757937515876

Convert | Linear_Meter ¥ “'-i" 7

T e e T R e e R e P P I S S S TR - Pl
Ex_WI1_slope
Ex_WI_soiltype
Ex_WI_water
gwint1mwvB_56_41_rate
reprojected-Ex_W1_slope
reprojected-Ex_\W1_soiltype

Include [_] Edit Mask Name
L S

|Ex_“ﬂ_rrm5k_zeru | v

reprojected-Ex_WI_water
reprojected-gwnt1nmw8_56_41_rate

Integrated | Load Mask || Remove |
| || Rename |
| |ndd |v|| Execute | T
i 7 : ety “linvalid Pixels = 0 (Color: black, Value : 0)
: i Vs e | ResultToList || Apply Mask | | VvalidPixels = 0 (Color:white, Value : 255)
I F . : i| TotalPixels = 0
| Add || Remove || Mosaic [v] Auto fit image? [ | Use ps O ad R aS t e r I I eS [¥] Auto fit image? [ ] Use pseudo color? ¥ Down || AUp || Save | Ei [v] Auto fit image? [ | Use pseudo color? | Save Mask | Load Shape | Create Mask Add To List | Reset | Apply Mask | Save |
[ prev | [ next ][ vep | prev |[ mext |[ Hew | _prev [ went |[ ven |
| 36aM of S050) | 377 of S081] I64M of SO0

The inputs of the analyses are T
%@%lfiit:alﬁ:::m it raSter im ag eS W ith d ata an d l- %Fﬂ It:d :::er | Registration |  Create Mask® | Attribute Selection | Rules | Apply Rules
o o georeferenced information. e |
Ex_WI_sui::pe v’ ) : ! . . % 7
T — - ™ Typical raster images are stored ' "
d : : :
in HDF, EOS or GeoTIFF format. a stack with consistent spatial

e Y resolution as well as geographic
projection.

Parameters

T Load Raster | Registration | Create Mask | Attribute Selection | Rules | Apply Rules |

SHAPEFILE =

Include [ | Edit Mask Name

T e e e 2

‘Ex_lnn_mask_zem ‘

Load Mask | | Remove

e Creating and modifying masks to
define the area of interest for analysis.

Add |v | Execute
Add [~ |

Subtract

Average
Multiphy =
Divide prov |[ o |[ wop |
_lorR

YOR | | 37am of soi
AND )

Invalid Pixels = 0 (Color: black, Value : 0)
Walid Pixels = 0 (Color:white, Value : 2558)
Total Pixels = 0

i Load Shape | Create Mask Add To List | Reset | Apply Mask | Save |

Apply Mask

| Add || Remove || Mosaic | [¥] Auto fit image? [ |Use pseudo color?

[ prev [ met |[ vew |

SRS 5p)|earn (Spatial Pattern to Learn)

Hardware and software requirements: A Software Suite for Geospatial Modeling from Ancillary Field

* Recommend at |east 512MB of RAM Measurements Using Image Processing and Machine Learning
« Operating System capable of running JAVA

ﬁ:ﬁ;l Spai:s,ariaatherrﬁLeam
|| utitity  Help

H( Load Raster | Registration | Create Mask | Attribute Selection | Rules | ApplyRules |

AnwvB_56_41_rate
gwntimvd_56_41_rate-Applied

« JAVA 15 .- oo e s
Steps in Decision Tree Algorithm

Select and Apply Rules

 Images before and after the selected

ﬁ:ﬁ;l Spai:s’ani;attenﬂLeam

|| utility Help

ﬁ [ LoadRaster | Registration | Create Mask | Attribute Selecti(n' [ Rules ‘t Jpply Rules | | i Att r I b u t eS ar e th e I n p Ut d ata fo r th e

Num Support(%) |# of cases Class Conditions Select [ aI O r i t h m
2568 29.663 48095| 150,255,175 attr. Ex_Wi_soilype in{ Ria [l 1 E & g 3 r u I eS are ap p I | ed
n
2624 56.685 4435 207,255,110 attr. Ex_wi_soiltype in{ mrc ] rue || 3 B B
e el - * Rules are detected in the algorithm. * Images of the location and magnitude
2360 47.22 3367| 255,136,0 ] Attr. Ex_W_soilype in{ Ma [l ) &
way  wo]  orpoassas ]| me ewosern v ) 0 e MDL S dicat tt match of the difference after selected rules
core inaicates pattern atcning " -
2311 27176 3091| 255,217.0 Aftr Ex_WI_waterin{ no_water ) &= 1 .
T = 7 [v] Auto fit image? [ |Use pseudo color?
2358 40.779 2901| 207,255,110 attr. Ex_W_soilypein{ coC [ mo [l ™ effl C | en Cy, ar e ap p I I ed .
i 2 | Prev || Mexti || Help |
2341 24.374 2835 207,255,110 Attr. Ex_WI_soiltype in{ Rm JJ] 3 O
3690 of S0
2279 43.295 2513 183,255,128 Aftr Ex_WI_waterin{ no_water ) & : —
2247 BO.817 2347| 251,255,282 attr. Ex_Wi_soilype in{ WyB ] 3 4| SpatialPattern2learn 4| SpatialPattern2Learn 1 [ SpatialPattern2Learn [C=T000 X
2878 39103 2253 150255175 Atir. Bx_Wi_soiltype in{ RE [ 3 = Utility  Help P e || utiity  Help || utility Help
— { = = \ | —— : = | — = =
S . e Attr. Ex_WI_soiltype in { KIC l} (Lnad Raster | Registration rCreale Maﬁ‘r Attribute Selection lr)ules rnpply'Rules | 1|r Load Raster rRegls‘tratmn rCreate Mask rnﬂrlbute Selection |/Rules rnpplyﬂules | 1|r Load Raster rReglstratlnn r(:reate Mask ruﬂnhule Selection |/Rules rapplyRules |
R T __ = Input Output o Col Lat Lon Ex_WI_slopelEx_WI_soilt.|Ex WI_watengwnt! mva_.. || ownt1mva_56_41_rate |lgwnt1mve_56_41_rate
i e p—— e e i v P . . Ex_WI_slope Ex_W1_slape 1450 1147.0 44.482050...-89.42015.._ 1 7-2.6 RsC2 no_watsr  |58,157,255 | gwntimva_56_41_rate-Applied wntimv_56_41_rate-Applied
i e 146.0 1144.0 44481662 |-80.42163... 0.0-1.7 RsC2 no_water  |59,157,255 |=| e T 44
MDL Score 30247314 Show tree Export rules Ex_W1_suoiltype Ex_WI1_suiltype wit1inwved_56_41_rate-Changed gwtimvB_56_41_rate-Changed
ol s 146.0 1145.0 44431672 [-80.42113. D817 RsC2 no_water  |59,157,255 i@ 56 41 rateDifference WtinE 56 41 rate.Difference
~——— Ex_WI_water Ex_WI1_water 146.0 1146.0 44451683, [-69.42063... [1.7-26 RsC2 no_water  |58,157,255 g Rt g =R
| Prev || Mext || Help ” gwntinvg_56_41_rate | gwnt1mve_56_41_rate (1460 1147.0 44.481693..[-89.42013.. 1.7-26 RsC2 no_water |59 157,255
147.0 1142.0 44481284 |-80.42261._ D917 RsC2 no_water 59,157,255
366 of 50 147.0 1143.0 44431294 |-80.42211.._ [D.3-0.9 RsC2 no_water  |59,157,255
= 147.0 1144.0 44.451305...[-80.42161... D.8-1.7 RsC2 no_water  |59,157,255
| Decision : 147.0 1145.0 44431315 -80.42111.._ D.8-1.7 RsC2 no_water  |59,157,255
3 [split point:Ex_W_sailtype {Ne , W, Pw, MoA, Ab , NoD2, PbB , NoC , DvA, Mc , PTE  FfA, NzA, PaB , PbD , Aa, P18, NIA, Rf, Mh , EdC}, total # of records - 27~ 1:;3 H:?g :i:glggg gg:fgfg ;;gg 2923 "”—WGEE' :glg;f::
¢ [ [split paint ‘Ex_WI_soiliype {NIA Fi&, Mh , MNe  MoA PbB , NoC} total # of records - 120047 = Lners e i e S Rgcz 22—::;; B
% + e & L : co oA G L I [ i 2 i
¢ [ [splitpoint Ex_WI_soiltype {Mh , Ne , PbB , NoC}, total # of records : 70307 ] 1480 11400 44 450005 |-6042350_ 1 7-26 RsC2 no_water  |50,157,256
¢ 3 [split point:Ex_WI_soiltype {Mh}, total # of records : 48185] 1480 1141.0 44.430916...|-80.42309... |0.3-0.9 RsC2 no_water  |59,157,255
¢ [ [split point :Ex_WI_water {no_water}, total # of records ; 44515] 148.0 1142.0 44430927 -80.42260... 0.8-1.7 RsC2 no_water  |59,157,255
-3 [split point :Ex_WI_slope {0-0.3}, total # of records : 37753 ] 148.0 11430 44 430937...|-89.42210... |0.891.7 RsC2 no_water 59,157,255
[y Mode : 2207 leaf: [class=112,255,210, support 22.86766339713675%, total # of records © 315031 143.0 11440 44 430845 -89.42160... 0.9-1.7 RsC2 no_water  |59,157 255
¢ 5 [t 2 0 opa 0508 oo 251 i s sl el i Bser b mee mes
D Mode ;2273 leaf: [class=89,255225, support 21.02803738317757%, total # of records | 5778 3 148-0 11”'0 44.4809?9.“ 89-4:010"- 1'? 2-6 RsC2 nn_water 59'15?':55
£ x : e [rOE G L 2 [ T i 2 i
- 3 [split point :Ex_WI_slope {0.8-1.7}, total # of records : 472] 149.0 1137.0 44480517 |-89.42507_ |0.017 RuD no_water  |59.157,255
D Mode ; 2401 leaf: [class=112,255210, support 16.50485436893204%, total £ of records : 412 ] 149.0 11380 44 450527 |-B9.42457. D917 RsC2 no_water 50 157,255
D Mode: 2402 leaf: [class — 251,255,22, support 20.0%, total # of racords : 60] 14410 113480 44 4A0A3A |-RA 474083 1 7-7R R=C2 nn_water  |R9 17 255
R . 148.0 1140.0 44480545, [-80.42355. [1.7-2.6 RsGC2 no_water  |50,157,255
o= 9 [ split point :Ex_WI_slope {0-0.3}, total # of records : 6762 _ 37,
o= [ [ split point :Ex_WI_water {no_water}, total # of recards - 3670] 149.0 1141.0 44.430559...|-89.42308... |0.91.7 RsC2 no_water 59,167,255 |0 1 | I || » 1 [l [[»
o= [ [=split point :Ex_WI_water fno_water), total # of records : 22122 ‘ - .
v 7 [v Excel |« v ? 7 i 7 " 2
o 3 [ split point :Ex_WI_soiltype (PkD , NoD2 , Aa , Rf}, total # of records : 49740 — (| Prune tree?  [v| Show Table | | | Save Table m [v] Auto fit image? [] Use pseudo color ] Auto fit image? [_] Usegseudo color?
- [ [ split point :Ex_WI_soiltype {Se ,Ma, Ca, Ro,Mb,Rm, RrA, Oe,WyB , Co , Rn}, total # of records ; 153531 ]
o~ (3 [ split point :Ex_WI_soiltype {(Rm , Rn, Ca}, total # of recards : $3336 ] — | Prev || Next || Hew | | Prev || wext || hep | | Prev || wext || Hein |
dl I | [»] [ 3sant ot sodl |__36am af 503 [ s0m of sl

2D Moving Average TVL! Low Pass Filter An Example Case for
=xample: =xample: PRO-GRADE and SP2Learn WISEEREH

Stock Market Analysis | _ Brain MRI Analysis
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o : An example case is included in the PRO-GRADE Buena Vista
Pattern Recognition Organizer for GIS and SP2Learn download packages as a tutorial G
for users. The example case is the Buena Vista
Groundwater Basin, which has been intensively studied in several
research projects. The example files were processed using data
provided by the US Geological Survey, Wisconsin Water Science
Center, Middleton, Wisconsin; the Wisconsin Geological and
Natural History Survey; and the Central Wisconsin Groundwater
Center of the University of Wisconsin — Extension.

e Customized image processing algorithms can be added to
the GUI through the use of Microsoft Visual Basic. Thus,
future developers can expand the capabilities of PRO-GIS
and tailor the application to the needs of each individual
project.

PRO-GIS demonstrates the benefit of organizing various
Image processing algorithms into one graphical user
Interface (GUI).
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