MRMALTIZ-$E6% - F3H-2023F 12 A DOL https://doi.org/10.12345/xdchge.v6i3.15027

Using Python to Realize Automatic Generation of Geographic
Information Data into Graph and Text Table Documents

Ligong Huang Xiangwen Chen Jing Ma Hong Chang

Yunnan Remote Sensing Center, Kunming, Yunnan, 650034, China

Abstract

Python Is a kind of simple and easy to learn interpretation of high-level language, according to the need it can both process and
object oriented, and do not need to care about the underlying details such as memory allocation, and has the characteristics of across
platform and portability, compared with other languages is simple and easy to implement, can let the programmer will focus on the
transaction logic rather than the language data structure and some of the underlying algorithm. Due to its versatility and universality,
it has been integrated into multiple application platforms. Here is a language application example that realizes the joint use of Osgeo,
gdal, ogr, matplotlib, openCV, Python-docx, realizes the drawing and annotation of local images and map spots, and automatically
generates document tables with the drawing results.

Keywords
Python; geographic information; automation; graph and text table

iz A Python SLEhIRME B EHE B sh b £ B B 3L R 30
wmiz ) BRERR Dy FIL
G EEP L, HE - =/ R 650034

m =

PythonA —#F & £ 5 F BN H4ES, RBEFRZECREGATRELEGTOTE, XRERZXCHE NG LR
Bm, XAEF A TAME S, 5B TALE L EE S R, TiEABRA RN E LA E LR F 5T
BEMAREZTHRBEMA— kR EGEL, W TS ARERZE, CRASHEAT 6. ARGl
Osgeo. gdal, ogr, matplotlib, openCV. Python—docx® i B agia1 A, FILBLE ArcGISE AR5 BAMAE | W 3242 82035
Je ot RILEF A BB ] . ARE, SRR 2R A B AR U AS E ARG EE R R )

KA
Python; 3EAZ&; AHML; ALK

TEHIFR(E B, T NREH B R FHER L — 5%
T IS B P SR R R A (A A Rl R R R SR
FEMIFIRE, XELFAEEE R, (FEEIRE . B, WA
IR, SRR REGTERIE, TR M IRMAT], B
MEF PR . X2 TAREE RN UMY, B
e —UHER, IRERH cH FXRNERES IR, K
W TFRED R E A s R N R By, (Hild
Python I FIARRZAVEE, FIZMABaMERTTNELI BB
HEERAERRIE SR SR, Ak T SEB—ARR A

EFE,

2 KRR EEIIRE
BEHLL R EFHIIAE, SERAMHERE EAR I
U SERERIEES I ARRIRREROLE . Bk

15|18

Python &—Fiiz A IZ WRRFEIATIE S, S0 X EH
2, TR S AR R = 5 TR AT LA . X
PR S AR A R AT LIR I . A, SRR,
LA 2 T3 B A R TRORS ) 4 figse ik, DRk,
Python 3 5I3E & VR ARG IEIE S B, MR —
TN A KA RIEE B A R e ) 2 52 Al ) T A
AR, GWER ARV s i S s R X — (i
=, ARSI — LA RS . SRR R
MRS I OB A RIS, 1SR BB B L R
RS T TS A

[EHRN] #Ex (1970-) , &, PETMEEREA,

AR, BRIERIN, MBEMNEG. HWIRERBEAIE

R

TR BERE — RSk, SLES AT Python fSZH%.
A Ve FHHADIE = 55580, BRI RS RIRIR TR 2 AR

37



WRMLTIE -

%6%5-5E38-2023F 121

RIS DA RESERE, (H Python Ax 22 FFIFAL X R FERIEE =75
B, AL A SR IATE TS Y H st B A R S R ST
FTE, DURERE— SR s BEAIREIEE | 28I
INVA BB FRAG A B O 225 Hh o RS ) S el 1),
2.1 Osgeo

Osgeo FE /& (1 /T 5 7% 7] {5 B £ 4 25 (Open Source
Geospatial Foundation, f&#K OSGeo ) 3745 % &1 TR 23 A
BEEAMX, HHESKEANTEREE, B AARRES
RENES 2 mATE, HElE C/C++., Python, C#. Java ijiA
MR, A2 3= 200 A H A ) GDAL R OGR HIZHRE.

GDAL ( Geospatial Data Abstraction Library ) 24 “Hy
PSR L & XIMIT U NIEME SR R E,
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B e KR EA T @R Gt

OGR (OGR Simple Features Library ) H:52/2 GDAL
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2.2 Matplotlib

Matplotlib j& Python 1 5 f2HtH)— N TEELIE R
TR, PR ESHIEr —4eE e, R LTRsHt
eI R IR EDE, RRKHE L TR A B E,
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iR EPS svseiEyilliaap i ns-2c W
2.3 OpenCV

OpenCV & —MEF AN E, FRITKEER
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Matplotlib BEZ2HIZE] F4 L.
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4.1 RAIGICAEER
Az ¥ doc STRY, FEE A — NS T/ AL T RTRERHIEACIR A
def Createdocx(filename,jpgname):
doc2=docx.Document()# filJ#&—> Document % %
doc2.add_paragraph( ‘time’ Y# JEJJI—> paragraph
# THAEFIIER , BENRTHSE TS 123
doc2.add_paragraph( ‘ S—BliFY7 " style=" List
Number’ )
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doc2.add_paragraph( ‘28 _ERIIF%1)3%" style=" List
Number’ )

doc2.add_paragraph( ‘28 =E&IIi7%1)3%" ,style=" List
Number’ )

#IMATFIIR , BOA R A5

doc2.add_paragraph( ‘ZE—EETEFES1FE’ style=" List
Bullet’” )

doc2.add_paragraph( ‘25 " BFTCFESIFE’ style=" List
Bullet’ )

doc2.add_paragraph( ‘58— B TCFYI3E style=" List
Bullet’ )

# A 6 1T 6 T FRAS

table=doc2.add_table(rows=6,cols=6,style="
Grid” )

for i in range(0,6):

Table

for j in range(0,6):
table.cell(ij).text="" 25 {i} 1T {j}
51" format(i=i+1,j=j+1)
doc2.add_picture(jpgname,width=docx.shared.
Inches(5)) # fR A
doc2.save(filename)# {17 X FY
4.2 %18, REEBR LT
BERGEAR & BB A H B — MR E R % & LT
SR ACY AT AE RS
def Imgsnap(imgname,shpfile,basept,fbl,rect,FieldStr,jpg
path,docfilename):
np.set_printoptions(threshold=np.inf)
ax=plt.gca() # LAFRBIS G
ds1 = gdal.Open(imgname) # ¥ ] 5215
cols=(ds1.RasterXSize) # [&{5 55 i
rows=(ds1.RasterY Size)# [&f& =R
XX=(rect[0]-basept[0])/fbl
YY=rows-(rect[3]-basept[1])/fbl
img_wid=int((rect[2]-rect[0])/fbl)
img_hei=int((rect[3]-rect[1])/{bl)
plt.xlim(0,img_wid)
plt.ylim(0,img_hei)
bandl = ds1.GetRasterBand(1)# A5 1 J7E&
r=bandl.ReadAsArray(XX,YY,img wid,img_hei)
band2 = ds1.GetRasterBand(2)# HUE 2 i
g=band2.ReadAsArray(XX,YY,img wid,img_hei)
band3 = ds1.GetRasterBand(3)# H(EE 3 I,
b=bandl.ReadAsArray(XX,YY,img wid,img_hei)
img=cv2.merge([b,g,r])
ax.invert_yaxis() # i y
plt.imshow(img)

ds2=ogr.Open(shpfile,0)
lyr=ds2.GetLayer(0)
N=lyr.GetFeatureCount()
lyr.SetSpatialFilterRect(rect[0],rect[ 1],rect[2],rect[3])
oFeature = lyr.GetNextFeature()
while oFeature is not None:
fd=oFeature.GetFieldAsString(FieldStr)
geom=oFeature.geometry()
ext=geom.GetEnvelope()
if geom==None:
oFeature = lyr.GetNextFeature()
continue
NN=geom.GetGeometryCount()
anno_ed=False # ZX % &0 E4EID,
B RAE—X
for i in range(0,NN):
curve=geom.GetGeometryRef(i)
coords=curve.GetPoints()
if coords is not None:
coords_new={]

for coord in coords:

XX=(coord[0]-rect[0])/{bl
YY=img_hei-
(coord[1]-rect[1])/fbl
coords new.
append((XX,YY))
x,y=zip(*coords_new)
plt.plot(x,y,” cyan’ )
MX=sum(x)/len(x)
MY=sum(y)/len(y)
if anno_ed is not True:
plt.text(MX,M
Y, fd,fontsize=10,color=""magenta’ )
anno_ed=True
oFeature = lyr.GetNextFeature()
plt.xticks([]),plt.yticks([]) # N ZA<APREH
jpgname=jpg_path+str(uuid.uuid4())+" jpg
plt.savefig(jpgname) # {RA7 2RSS0
Createdocx(docfilename,jpgname)
del ds1
ds2.Destroy()
del ds2
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def DocxSnapProcess(imgname,shpfile,basept,fbl,FieldStr,
jpg_path,doc_path,condstr):
ds=ogr.Open(shpfile,0)
lyr=ds.GetLayer(0)
N=lyr.GetFeatureCount()
lyr.SetAttributeFilter(condstr)
N1=lyr.GetFeatureCount()
if N1==0:
print( “MFIEFIAFEAFATRETER ")
return
oFeature = lyr.GetNextFeature()
while oFeature is not None:
fd=oFeature.GetFieldAsString(FieldStr)
namestr=oFeature.GetFieldAsString
( “BSM” )
geom=oFeature.geometry()
ext=geom.GetEnvelope()
wid=ext[1]-ext[0]
hei=ext[3]-ext[2]
rect=(ext[0]-wid*0.2,ext[2]-hei*0.2,ext[1]+
wid*0.2,ext[3]+hei*0.2)
docfile=doc_path+namestr+” .docx”
Imgsnap(imgname,shpfile,basept,fbl,rect,’
DLBM’ ,” d:\\temp\\” ,docfile)
oFeature = lyr.GetNextFeature()
del ds
print( “Fine” )
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