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Themes to GIS by:

» GIS as the consultancy within a consultancy/organisation

= Domain vs Technical experts

» Sometimes the GIS thing just needs to get out of the way
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# Name: Hong Kong Blasting Tool

# Purpose Run tunnel and surface blasting analysis
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27 L Fis Arnbehincs Ocgot [ 842359.540 81826.01 0.1 15 28 25 842207.513| 818217.726 2354 9616/ 2d Westbound ¢ import cadwWriter, reportWriter, blastmgut:l.ls

{20 |LsmTis Ambelsnce Depot ~fou 842362460 8182M A3 03] 15 29 26 | 812205.961] B18218.857 -3.57 5618 2d Westhound ¢ from multiprocessing import Pool
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31 |Low Tis Ambelance Degot 842380660 818274.10 373 15 ;2 ;; 8:2:::";7 ::::;“';; = :e %2: ;" :’ : =
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Name — MAXIMUM MIC -Eastbound CH9602.31 to CH10100.0 ]

e -

. - _.-;'5’/ [CHAINAGF[m) MAXIMUM MIC (kgfdelay)  CONTROLING SFNSITIVF RECFIVFR |
ProjectData.gdb e — 9602 A8 MTR KTI WA Track (Yau Tong to Lam Tin)
vl 9604 15 PATR KTL WD Track (Yau Tong to Lam Tin)
scratch II/ 9606 12 MATR KTL WD Track (Yau Tong to Lam Tin)
tin \! t = 9608 38 MTRKTL WO Track (You Tong Lo Lam Tin)
- \ O - - ~ 9610 36 PR KIL WO Trsck (Yau Tong Lo Lsm Tin)
g Blasting Inputs MTR Opeﬁ \ I N - 9012 33 MIR KILWB Track (Yau long to Lam Tin)
' - Y 9014 31 PTH KIL W Track (Yau Tong to Lam Tin)
Fa (ontours__dwg kN 9016 28 MITR KIL WB Track (Yau Tong to Lam Tin)
: . 9618 26 MTR KTL WE Track (Yau Tong to Lam Tin)
P = § L] (ontours_,dwg_xml \ 9620 26 MTR KTL WE Track (Yau Tong to Lam Tin)
ro e c : [, 2622 2.4 MTR KTL WE Track (Yau Tong to Lam Tin)
i contours__smoothed.dwg o 0624 22 MITR KTL WB Track (Yau Tong to Lam Tin)
: » 2 0626 20 MTR KTL WR Track (Yau Tong to Lam Tin)
__| contours__smoothed.dwg. 628 10 MTR KTL WA Track (¥au Tong to Lam Tin)
%\ 9630 1.7 MTR KTI WA Track (Yau Tong to | am Tin)
Res u Its .| log.log %632 16 MTR SCT WA Track (old Quiarry Ray to Lam Tin tunnel)
: [ y 9634 15 TR SCT W Track [old Quarry Bay to Lam Tin tunnel)
i @7 summary.xdsx 9636 13 TR SCT WO Triack (old Quarry Bary to Lam Tin tunmel)
: 9638 12 MTRSCT WO Trsck (old Quarry Bay Lo Lsm Tin tunnel)
It Y090 11 MIRSCT W Track (vld Quarry Bay Lo Lam Fin tunoel)
H 9642 10 MIRSCE W Track (old Quarry Bay to Lam Tin tunnel)
9044 0.9 MIRSCT W Track (old Quarry Bay to Lam Tin tunnel)
9040 0.9 MR SCT WB Track (old Quarry Bay to Lam Tin tunnel)
9648 02 MTR SCT WB Track (old Quarry Bay to Lam Tin tunnel)
9650 0.3 MTR SCT W8 Track (old Quarry Bay to Lam Tin tunnel)
9652 0.3 MTR SCT W8 Track (old Quarry Bay to Lam Tin tunnel)
2654 0.8 MTR SCT W8 Track (old Quarry Bay to Lam Tin tunnel)
9656 0.8 MTR SCT WH Track (old Quarry Bay to Lam Tin tunnel)
9658 0.8 MTR SCT WA Track (old Quarry Ray to Lam Tin tunnel)
9660 0.8 MTR SCT WA Track (old Quarry Ray to | am Tin tunnel)
MTR SCT WA Track (old Quarry Ray to |am Tin tunnel)
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What does arcpy give me:

» Read an excel file (with funny headers) [x
= Calculate max charge weight from each BP to every SR
= Fishnet of points over the blast area to model PPV ™
= Assign them an elevation from a terrain model M

= Calculate PPV from each BP to each Fishnet point [x
= Generate a model of vibration from points M

= Derive contours from that model M

= Export CAD lines M

= Export complex Excel tables/ summaries/ charts [
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Python 30 second overview: 1[4, []1))
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Ful-Stack  Front-End  Back-End  Mobile = Math & Data = Stuc | lll \/\/W
Python : /—/
by AVA /\
saL A INNNN A
Java 33
C 1 I I 1 I
hld 33 > 2013 2014 2015 2016 2017
JavaScript 28.6%
_ PEGA:
R 26.7% T+ R ‘ W
ONE 2 ﬂlu?t
) i CERAMC » BRSO ' WICO « LADRALO
P‘\ PI -the PVthOIl PaCkage Index _“l : '-[':J : 4 U[‘-h.“.‘.':' Code 32M Commits 9M
£ NUCH MORE ) | WUYA
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® pandas
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Python to glue the gaps:

= Read an excel file
- xlrd ¥

» PPV & charge weights for BPs, SRs, & Surface Points

— Classes ¥

= Sensitive Receiver
= Blast Point

— Modules M
= BlastingUtils.py

= ReportWriter.py
= cadWriter.py
= Export complex Excel tables/ summaries/ charts
— XIsxwriter ¥

i

aurecon



Executing the vision:

= Modules
—BlastingUtils.py
— ReportWriter.py
—cadWriter.py

= Classes

- Sensitive Receiver
—Blast Point

i
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Just ‘tweak’ that for surface blasting

= Repeat each iteration of the application 13 times

= Keep track of changes in surface elevation

= Calculate some extra values for AOP ¥

= Sensitive receivers will appear at different levels I

= Excel summary for each level

= Create filled polygons in CAD coloured by charge weights

= And there’ll be ~100 times more input data to process [

10
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Pretty Coloured Boxes...

= Create filled polygons in CAD coloured by charge weights
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— ezdxf ¥

New Tab

MIC_Grid_neg20mPD.dxf

LAYER PROPERTIES MANAGER

» S.. Name

4 MIC2 to It
4« MIC4 to It

4 MIC6 to 1t8_kg_delay

4 MIC8tolt

4« MIC10to
 MIC12to
« MIC14to
4« MIC16 to
« MIC18to
4 MIC20 to

4 \liew Port

4_kg_delay
6_kg_delay

10_kg_delay

1t12_kg_delay
1t14_kg_delay
1t16_kg_delay
1t18_kg_delay
1t20_kg_delay
1t99_kg_delay

Search for layer o,
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Memory and Performance Issues....

= And there’ll be ~100 times more input data to process

- “We should forget about small efficiencies, say about 97% of the time: premature
optimization is the root of all evil. Yet we should not pass up our opportunities in
that critical 3%" — Donald Knuth, Computer Programming as an Art - 1974

* Memory usage was running high boint(object):
—When defining your python class use RIS GITEAE G Lo
__slots. = ('x", 'y', 'z")

__slots_ to name your variables ¥

__1init  (self, x, y, z):

* Things were too slow! [x - itgx;
. oat(y

float(z)
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There has to be a better way
» Reduce. Reuse. Divide.

* The types of calculations that were needed fall into a category known as
embarrassingly parallel
1. Read input data (from a file, database, tcp connection, etc.).

2. Run calculations on the input data, where each calculation is independent of any other
calculation.

3. Write results of calculations (to a file, database, tcp connection, etc.)

* Things were too slow!

- Python Multiprocessing I
= Divide the contour points into three sets

= Supply these, along with all the blast points
= Join them back up

13 aurecon



Putting it all together

* Pre the scripted processes
— Over one days worth of drafters time

= Script pre parallel processing
— Around 7 hours

» Script post parallel processing
— Around 2 hours

14
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M ; l ’ www.twitter.com/Aurecon

Join us on
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www.youtube.com/user/AureconGroup

Follow us on
www.instagram.com/Aurecon
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www.linkedin.com/company/Aurecon

Follow us on
www.slideshare.net/Aurecon




