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1 Pythonig 5

e 1.1 A% (RTFWIKI)

— Guido van Rossum
1960-01-31, Netherlands
University of Amsterdam
Google Computer programmer

Award for the Advancement of Free
Software (2001)

More, www.python.org/~quido/

— Language Development
1989 -

Monty Python's Flying Circus
Summary Table



http://www.python.org/~guido/
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History and License

Release Year Owner GPL
0.9-1.2 | 1991-1995 | CWI (Stichting Mathematisch Centrum) yes
CNRI
1.3-1.6 | 1995-2000 (Corporation for National Research Initiatives) | Y©°
2.0 2000 BeOpen.com no
2.1 2001 PSF (Python Software Foundation) no
2.0.1 2001 PSF yes
2.2 2001 PSF yes
2.3 2002-2003 | PSF yes
2.4 | 2004-2005 | PSF & yes
2.5 2006 PSF P yes
2.6 2008 PSF yes
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« 1.2 PythoniF &
— EEEM
BIZA1ES (script language) / BR7KiEE (glue language)
— B
windows, mac, linux/unix, palm os, win-ce
Cython(C/C++), Jython(Java), IronPython(.net)

- ¥
trAEE (standard library)
SWIG (simplified wrapper & interface generator)
(another interface definition language)
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« 1.3 GIS Programming with Python?

— GISHRIEFIREIRN
EiEWTHEE (GIS)
EFEITEE (HP)
RRERARE (F&aE
— Python5GIS
Open Source Geo-Processing with Python
What is inside ARCGIS ?
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Open Source Geo-Processing with Python

0Sgeo
pgdb
cX_Oracle

Pyproj

shapely
networkx

numpy
SciPy
PyQt4
ggis

gdal/ogr
postgres/postgis
oracle/oracle_spatial

proj4

ogc simple feature
boost graph library

matrix
scientific tools for python

Qt
QGIS

matplotlib 2d/3d graphic

Py/VTK

VTK

#HE R EZEMBNIET
#= EEREEANIES

#1t0 [El42 57

#7581 {E40: buffer
#EIE R )

HEIE SR P 0 4T [2504H]
# 1t E S

#GUI
#GRASS GIS Desktop
#AJ L4



(%/0SGeo
What is inside ARCGIS ?

 Python [2006]

— AML -> Avenue -> VB -> Python
* Numpy

— Geoprocessing - (HH&EIE) EED
- GDAL/OGR

— TEHERNIES



2 PYTHON GIS#i

2.1 GDAL/OGR

(1) OGC Simple Feature#i 3t :

:f:____j-_“"OSGeo

Geometry SpatialReference System
> '/ =\
=L %, ZBEEX :
WKT/WKBZFRIEFH I
Point Curve Surface GeometryCollection
) =
= [a] #RE R - z‘s T i
Polygon
LineString MultiSurface | |MultiCurve MuktiPoint
1.% z‘s 1 T T
MukiiPolygon | |MultiLineString
Lin Linear Ring
. f
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(2) OGREEHIMAS — FEBURITH(X, V)45 =

#1C:\Program Files\pythonxy\python\python.exe
#-*- coding:gb2312 -*-
iImport os, ogr

class ARCVIEW_SHAPE:
#initalize
def _init_ (self):
#read shape file
def read_shp(self,file):
#write shape file
def write_shp(self,file,tuple):

#main function

If _name_ =="_ main__ "™
test = ARCVIEW_SHAPE()
xy_tuple = test.read_shp('‘Borehole.shp’)
test.write_shp('Borehole xy.shp', xy tuple)



(3) OGREHIZR

ﬂ Ctourf.shp

ﬂ Barehale =y shp
|

ﬂ Barehale shp
L]

Sz £ ahad =
Paint 1106 14-11 4485
Paint 11320 14-15-5 4337
Foint 1151 { 14-15-7 555?"
Paint 1154 1 14-15-11 3949
Paint 1158 §h18-4 4256
[N 11ER i k107 FNOE:
<

Pomt : 110 131412 LER3.3 -2E3R44ED VR | 20640947 B3 =
Poimt ¢ 1108: L L Ao - o 2B364159.65 ; 29645432 83 |
Paint & ...1130¢ 14155 A3 | -26364710.01 ; 2364536358 ¢
Pot 1151 14-15-7  -2B3E5400.10 23646001 851 —
Poimt 1194 14-15-11 -2BIB4162.78  -29644577 22
Pot : 1198:: AL S T 1= 1 2636467555 ¢ -29644766. 45
Paimt @ 11B5:: 8 o BOBE:- 2B3E57I5.56 ¢ -29645774 88
Poimt 17T LA Mo o-.- 1= W 26365487 96 | -29644863.86
Pt 1IR3 SIRARRROY R COQRAARMS TR bt
] 5
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(4)F|FHLIBSVMI E#TiE R E{% 492 - GDAL

http://www.cCSit

— sample.py
— dump.py
— easy.py

— grid.py

— restore.py

spoth_train.txt.zcale

Best logziC) = 5.5 logZigamna) = 2.5 accuracy = 95.153%

C = 45.2545339959 gamma = 5.65635424249

L~
”J

log(Ch
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Q8 ——
7.5 —

ay —
96.5

M/ —
95.5

95 —

logzcgamma)


http://www.csie.ntu.edu.tw/~cjlin/libsvm/
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(4) GDALSEHIfUAS — HASCHIEERBIRTIFF (R5 I BEETIFFA)

#COLOR TABLE
ct = gdal.ColorTable()
ctmap = {1:(255,0,0,255),2:(0,255,0,255), ... ... }
for key in ctmap.keys():
ct.SetColorEntry( key, ctmap[key])
#OPEN
driver = gdal.GetDriverByName("GTiff")
tiff = driver.Create(‘'my.tif’, 100, 150, 1, gdal.GDT_Byte)
tiff. GetRasterBand(1).SetRasterColorTable( ct)
tiff.SetGeoTransform((506804.5, 10.0, 0.0, 4537178.5, 0.0, -10.0) )
#WRITE
fh = open(‘my.txt’,"r")
for j in range(100):
vals = [int(fh.readline()) for i in range(150)]
buff = struct.pack(‘150B',vals)
tiff. GetRasterBand(1).WriteRaster(0,j,150,1,buff,150,1,gdal.GDT_Byte)
fh.close()
#CLOSE
tiff. GetRasterBand(1).FlushCache()
tiff.Destroy() 12




(5) GDALSZHIZ5 %

_| Bpotd_clazsimg.tif ‘:“ |

Bl > HmE

ﬂ Spots _classimg.ti

ﬂ Spots.img |
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2.2 #HEEPostgreSQL/PostGIS

@ PostgreSQL

— Berkeley, *M&EXRBEIERE

— PostGISZ [H]##E 5| &5
— PgRouteEit#aF LI

— PostgreSQL vs. MySQL

14
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#GPSHLITE#EPostgreSQLTE (%

CREATE TABLE trace (
time  timestamp without time zone,
latitude float,
longitude float,
height float,
speed float,
heading float

HGPSEHER

' Nicrosoft Excel — 09040102. C5¥

A REREREE - - g

] rE &EE MEW HAO #Ro IAo 3B ' 0o R X
iSRG B 9] i 18 gl Bl = = =5 o, o sf o= e o o A
J1 i B VOX
A [ B | ¢ [ D | E | F | ¢ | u® | I i B
1 |INDEX TAG DATE TIME  LATITUDE LONGITUDE HEIGHT SPEED HEADING |VOX |
7 1T 90401 235734 40.067138N 116.431896E 142 27 112
3 2|T 90401 235735 40.067148N 116.432049E 126 35 87
g 3T 90401 235736 40.067123N 116.432168E 105 38 87
5 4T 90401 235737 40.067113N 116.432285E 89 37| 89
6 5T 90401 235741 40.067116N 116.432728E 49 31 90
7 6T 90401 235742 40.067118N 116.432821E 43 27 90
3 7T 90401 235743 40.067120N 116.432914E 39 25 88
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#PYTHON CODE

iImport pgdb
conn = pgdb.connect(host="localhost:5432” ,database=‘gps’,user="me’)
cur = conn.cursor()

cols = [time, latitude, longitude, height,speed,heading]
vals = ['2009/04/01 23:57:34’, ‘40.067138°,116.431896°,’142°’27°,’112’]
sgl ='insert into trace (%s) values (%s)" % (',".join(cols), ',".join(vals))

cur.execute(sql)

cur.close()
conn.close()

16



#GPSHLZHALAE - networkx

INPUT

|lj:__£_HOSGeG

Vehicle GPS Track
Logging Data

OUTPUT

Geographic Links between
traces and road paths

Algorithm based on Hausdorff
Distance

FILTERING
Primary Filters Advanced Filters
PDOP, Velocity,
Fix Type, . Heading,
Satellite Number, ... Annular Velocity, ...
MATCHING l

Line Generalization

Algorithm based on Frechet
Distance, introducing road
connectivity

Douglas-Peucker algorithm with
@ different distance measures

17
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#GPSHILZFEEAE - networkx -

Sigimoto-cho, Sumiyoshi-ku District

Cmaka Cly. Japan

100

80

60

Accumulative Percent of Positions(%)

20
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2.3 WE I EZPROJ4

#EPSG CODEIEf#

<2204> +proj=lcc

+lat_1=35.25 +lat_2=36.41666666666666
+lat_0=34.66666666666666 +lon_0=-86
+x_0=609601.2192024384 +y 0=30480.06096012192
+ellps=clrk66 +datum=NAD27
+to_meter=0.3048006096012192 +no_defs

19
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#PYTHON CODE

from pyproj import Proj

#parameters

params = {'proj:'merc’, '‘a.6378137, 'b:6378137,
'lat_ts:0,'lon_0%0%x _0%0, 'y 0%0,'k:1.0,'units:'m‘}

#computation
Proj900913 = Proj(params)
print proj900913(117,40)

HHH R
#<900913> +proj=merc +a=6378137 +b=6378137
# +lat_ts=0.0 +lon_0=0.0

# +Xx_0=0.0 +y 0=0

# +k=1.0 +units=m

# +nadgrids=@null +no_defs

20
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HEG R
D:\GISB_20090908>python proj.py
proj4 library version = 4.6

+a=6378137 +b=6378137 +k=1.0 +lat_ts=0 +nadgrids=@null

+lon_0=0 +proj=merc +x_0=0 +units=m +y 0=0
(117,40)

(13024380.422813008, 4865942.279503176)

21
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2.4 =T B H (scipy, cvxopt)

HREBR T O
(=% S As%-quadratic program)

BB ETFM TR - BRSRcER —EE

iy T 51 R 4% 0 00 81 40 1 3 DR B I 89 o A R P

A Jreb b E BB BT EL A BT o 1R C i R
[iB:g 0% LV k

‘.II_Z i:'!l.lt'llll-fl rl

1':'5':':1 F=10sF <lin ATEHTHUH: G
R T BN RHE:r, A RGBRTA
& ;4R oL A% BB MY {H ; F, o it 448 o

AW MTEANERN ., IS KilEEMNES .
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#PYTHON CODE — St T HE B python cvxopt / scipy
from cvxopt import matrix
from cvxopt import solvers

#

Q =2*matrix([ [2, .5], [.5, 1] ]) minimize 2.1"? - .rg + T2 + 11+ 19
p = matrix([1.0, 1.0]) subject to x; > 0

G = matrix([[-1.0,0.0],[0.0,-1.0]]) r9 > ()

h = matrix([0.0,0.0]) Ty +z3 =1

A = matrix([1.0, 1.0], (1,2))

b = matrix(1.0)
sol=solvers.qp(Q, p, G, h, A, b)
#

print sol['x']

23
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0.1-0.2
{.2-03
_. 0,304
0404

{50006

b W 0.6~0.7

LR Ll
R0 4 41
= hame

0.7-0.3

. 0. K=0 %
R 0810
R
ke
—_— ] ] 10 km
e

24



2.5 Quantum GIS (QGIS, Qtfl)

#QGIS vs. GRASS GIS
QGIS --- Z{JlARCVIEW or ARCMAP

QGIS --- TOOLBOX ( GRASS GIS)

QGIS --- MAPFILE ( MAPSERVER)

%%/ 0SGeo

25



iy Quantum GIS - 1. 2.0-Daphnis
ﬁ: E;nr ’-"uw Lu]r:r: E:ﬂmga Plugins Tools Help

I REdSRRPE - ukEkWw e OBE -
wa*%%nﬁﬁﬁﬁi BRAXAALEKLO v -
e L ﬂﬂ-b&)‘%ﬂcﬁ » .

il e

&l
Bl —|. Tundra L..
B 1% trails
2§ builtups .
B 1% rivers I;

Crearvidn (=]

= :'.'.._“ ﬁ’;_&- i '-n-
%p.lhlﬁ' bl £Es LHJEI

][ -1sa85,4293582 | Scale |[1402938230379 [ @)% Rencer [[ig]|

(% (% 0SGeo
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2.6 Matplotlib4z & &

5% Simplest default with labels

1.5 —

1.0

0.5

0.0
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#PYTHON CODE - 3DXHiME

#D:\DIPMODEL\matplotlib-0.99.0.win32-py2.5\python>
python d:\DIPMODEL\testdata\fig01.py

from mpl_toolkits.mplot3d import y0 = np.linspace(-11, 10, n)

axes3d y0.shape = (n,1)
iImport matplotlib.pyplot as plt y1 = np.ones(n)
Import numpy as np y2 =y0 *y1
from matplotlib import cm y=y2.T
fig = plt.figure() I = nP.sgri(x*x + y*y)
ax = axes3d.Axes3D(fig) 7=1.29*r
n=>50 ax.plot_wireframe(x, y, z, rstride=1,
X0 = np.linspace(-11, 10, n) cstride=1)
x0.shape = (n,1) ax.set_ xlabel('X Label’)
X1 = np.ones(n) ax.set_ylabel("Y Label’)
X =x0 *x1 ax.set_zlabel('Z Label’)

plt.show()
28
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3 DemeterB i D EEBARFZE N

HMEER

ERKBHEZENE (Rtr— &z mil. ltR) BFEE, A
wEHEMENAS + BEIERNRZ, HKMNERIRER.

Demeter B D 2FRKISHMEUE, BFHATMNEEE, I5EHRNSEZE
2, SESYEEYNESES-104%E, USHLE AR ES+$1500~1000
MESHE, BitE 1S HAREN2~-36BEE. H2004F & 51 LK,
BN ELIEL.STBEEE (.tar.gz[E451&30) -

HRAILERIRMNZ— T BEIZREACIETIE, SRRGHEERER
2HEEHEFEAITHENEEXEK 2. REFI2ESE, Al
EOKE I SV EREEFEEN . SRERSEMIUREEREAR.
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R
— B{EZR % Windows XP/ Windows2000

— CPU: Core 2 Duo 2.53GHzE{%E 5
- AfF: 16K E

— FE#&Z(8): 500MAT A= (8]

e

— #¥EFEOracle 10g / PostgreSQL
— GUISRHPYQt

— EHEE E smatplotlib

— Hi[E B RQGIS

— & IE S Python

*O SGeo
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FHE 18] g
APID =% AR
1129 DMT_N1_ULFe WF FBARSASE Bl N3/ EBiZIRET YK T2
1130 DMT_N1 ELFe WF AR STSE Bl A 3 FE 34 1R I 4B 14 B4 R 2
1131 DMT_N1_VLFe WF IR SISE Bl A — A BB 3R R 2B 14 B iR i
1132 DMT_N1_VLFe SP FHRSNSE B A — A IR IR 2B 14 B 308
1133 DMT_N1_HFe WF = 5RSE B N — > BB AR IR LB 1 B R T
1134 DMT_N1 HFe SP = ST B N — A AR IR 4E 14 RO ST 1
1135 DMT_N1 ELFb WF ARSI SE B P = A5k 3 1000 2B 14 B4 5 72
1136 DMT_N1 VLFb_WF PRSI SE Bl A — AR 37 1R300 2B 14 B iR i
1137 DMT_N1 VLFb_SP FHIRSNSE Bl A — AR 3R R 2B 14 B 55 1
1138 DMT_N1 _RNF T2 P 28 B R 45 SR
1139-1140 DMT_N1_IAP IAPIR 16 £ 42
1141 DMT_N1_IDP_FLUX IDPiR 3 £ 4E
1142 DMT_N1_IDP_EC IDPiR 3 £ 4E
1143-1144 DMT_N1_ISL ISLiR I #5142
HEEHR DMT_N1 SEISMIC EVENTS IERMERNER
B EHNFHR DMT_N1 _UNIT IRREIE PRI B LIEN
MR B il DMT_N1_COORD_SYS B RBFR RS

RKEEEFH

E5

DMT N1 SAMPLE

RSN, REFSIRSANFFER ) 5R
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RE: >IMB/F  (EFEH&\tar.gz1En)
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#tEANFETLHE — python cx_Oracle

uz Demeter PEEES A =
EIE SRR
AFTD | =& »
7] 1133 IMT_H1_HFe_HF
1134 IMT_H1_HFe_SF
] 1135 IMT_H1_ELFb_WF

1136
1137
w] 11385

v 1159-40
Fal444d4

FAE

IMT W1 VLFb_WF
IMT W1 VLFb_SF
IMT_W1_ENF
IMT W1 TAF

TinT™ T

Tho TTI1O0Or

= H]

m
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MATPLOTLIB

RIFIEENIELRYIES, 4 ROVERVIEWE % .

ELF ELECTRIC WAVEFORM

VmuC: 1.7 soft: 3.1 cal: 3.0

= 150
E
S 1loo
3
-1 J | | luuls
..-":’ L 'I t 1 |i fl1ll 'I| I|:|l-1||”' A i | '.'.Il;, RN .‘ | '|h ! i_]'llu 4“ IHJ i} Ik e I|I!1I' lH.J_I —  Ex
E _sof — By
o
g —100 Ez
£ —150
36 38 42 44 46 48 50
UTiLT 2007-10-13 10:05:52 2007-10-13 10:04:55 2007-10-13 10:03-36 2007-10-13 10:02:58 2007-10-13 10:02:01
Lat. 36.00 43.00 46,50 50,00
Long. T.21 9.36 10.58 11.94

ICE VLF spectrum E12

Frequency (Hz})

log(p® 1° m™2 Hz 1)
[

37




#Ot + QGIS

k7 Bl Wain¥indow f__II'FIITI

Bl
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9. 50983237363 35, 1
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End_date

" eo0E-pe-28

05:45:30
| 2006-08-28
16:23:00
2006-06-25
18:01:00
| 2006-06-25
19:39:00

Horbit

105861
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lIDSBT
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Start date

2006-06-28
03:19:00

| 2008-08-25

04:57:00

| 2008-08-25

15:34:30

| 200R-0R-25

17:12:30

| 2008-08-25

18:50:30

=

Suborbit

[-
L |
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#X 1 H1EE 1 — cx_Oracle

N EninFaindow

BEN BE &% ooeon B

Horbit Start_date Suborbit
1 R eew e GEES 1
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o EED e wew RS
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B ¥ain¥indow

HEE HE B

QUICKVIEY #5Eh

BT
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End date
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#EB R G4aH - Matplotlib
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To be a pythoner Is easy, but to be pythonic Is ditficult
WHAK
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