Technical - S 7 - ‘ — — 14
| | g H |
sugn—| | Akl 11§
e '1 DButy free = _——
| 1= — 1 .
i L / | ; E |
| AR — J H L .
| | ! = w, & : B S
100 | e | CBE [ &amn 223 | ) | — - 12
_ | = = Ueaf) L4 | ! i 1 | _
R e = g L || - ] 2 (
7 | s : H D-Parking farx
= ‘ = B : = HRED
im \“ : - a : £ LGy R
e — " —

SNV e e a%

S5
F—4




[

OpenStreetMap MDA JLIE{E A3

pip install smopy TA 2 AL—JL
pip install smopy[ipython]

IR AR (FREE/AREE) EX— L LRV ORI REIETE Z\“é’t‘l’ggj‘iﬁ'ﬁ’%gf_ﬁg*bt b 3 AT
9B &, Smopy [ OpenStreetMap DEA JLEIEZE AF SILIESEE

import smopy X, Yy = map.to_pixels(48.86151, 2.33474)
ax = map.show_mpl(figsize=(8, 6))
ax.plot(x, y, 'or', ms=10, mew=2);

map = smopy.Map((42., -1., 55., 3.), z=4)
map.show_ipython()



https://github-com.translate.goog/rossant/smopy?_x_tr_sl=en&_x_tr_tl=ja&_x_tr_hl=ja&_x_tr_pto=sc

OpenWeatherMap D[R A F

OpenWeatherMap ( https://openweathermap.org/) M API KeyZ B
EE DFree 7o U2E5B R ETOIRMEBOXRRA T HE G

ies to enhance your experience of our site. By using openweathermap.org, you agree to our

H B https://www.suzu6.net/posts/78-owm/



https://openweathermap.org/
https://www.suzu6.net/posts/78-owm/

In [1]: %matplotlib inline

In [20]: # we need to install pyowm. (Linux only)
# conda install —-c auto pyowm

import pyowm

def getWind(lon, lat) : # OMN | RzZHAAETH
ownm = pyowm. OWM (" insert your OWM API key' ) <+— OpenWeatherMap @ API Key
weather = (owm. weather_at_coords (lat, lon)). get_weather ()
wind = weather. get_wind()
return wind

HE., BE

In [36]: # #REEH7ZHAAZEE (EEFETFZKT)
# we need to install smopy
# https.//github. com/rossant/smopy

import smopy

import cv2

import numpy as np

import matplotlib. pyplot as plt

def getMapFromOSM(lon, lat, nx, ny):
angle=0. 000001 N 1 il=E S
map = smopy. Map ((lon, lat, lon+angle, lat+angle), z=19) <— OpeI’IStFGEtMaph‘bi‘lﬂ'lﬁ$&7 iy
mapImg = map. to_numpy ()
return mapImg, cv2.resize(maplmg, (nx, ny))

def getMaskFromMap (mapImg) :

lower = np.array([100, 19, 100]) } - E#@O)@j{_*ﬂﬂ&

upper = np. array ([150, 20, 250])

hsv = cv2. cvtColor (mapImg, cv2. COLOR_BGR2HSV)

mask = cv2. inRange (hsv, lower, upper) # building = 255, other = 0
maskedMapImg = cv2. bitwise_and (mapImg, maplmg, mask)

return maskedMapImg, mask



In [22]: # G5 E #1708 Fﬁ *Q = 2 ..I
# Following code is customized version of “barbagroup,/CFDPython” * E %

# https.//github. com/barbagroup,/CFDPython

#
# Jun Hirabayashi added few small features (obstacles, export wind UV images)

# to original CFDPython.

#
# plese check, original version and github URL.
# CFDPython: Copyright (c)Barba group, and it’s /icense: BSD-3-Clause def build up b(b, rho, dt, u, v, dx, dy):
b{1:-1, 1:=1] = (rho * (1 / dt *
import numpy (l1:-1, 2:1 = ull:-1, 0:-21) /
import math (2 * dx) + (v[2:, 1:=1] = v[0:=2, 1:=-1]) / 2 * dy)) -
import json (Wl1:=1, 2:1 = ul1:=1, 0:=2]) / (2 * dx))**2 -
import datetime 2 % (([2:, 1:-11 = ul0:-2, 1:-11) / (2 * dy) *
from matplotlib import pyplot, cm (v[1:-1, 2:1 = v[1:-1, 0:-2]) / (2 * dx))-
from mpl_toolkits.mplot3d import Axes3D ((v[2:, 1:-1] = v[0:=2, 1:-11) / (2 * dy))**2))
from _ future__ import division # /n Python 2. x environtment return b
e . R dof cavity Tlon(nt, u, v. dt, dx dy. b, rho, )
for x in range (mask. shape[1]) un = numpy. empty_|ike (u)
if mask[y, x] == 255: vn = numpy. empty_|ike (v)
uly, x] =0.0 b = numpy. zeros ((ny, nx))
vly, x] =0.0 for n in range(nt):
return True un = u. copy ()
def prefsure_poisson(pn dx, dy, b): gn: bx}Tgfzéib(b, rho, dt, u, v, dx, dy)
pn = numpy. empty_|ike (p) _ .
= e p = pressure_poisson(p, dx, dy, b)
for q in range(nit): ult:=1, 1:=11 = (un[1:-1, 1:-1]-
pn = p. copy () un[1:=1, 1:=1] * dt / dx *
pl1:=1, 1:=11 = (((n[1:=1, 2:1 + pn[1:=1, 0:-2]) * dy**2 + (un[1:-1, 1:=1] = un[1:-1, 0:-2]) -
(pn[2:, 1:=-11 + pn[0:-2, 1:=-1]) * dx**x2) / vn[1:-1, 1:-1] * dt / dy *
(2 % (dxxk2 + dy*k2)) - (un[1:-1, 1:=-11 = un[0:-2, 1:-1]) -
gx[f’.‘21*1‘.‘y’f]‘)2/ A U dt / 2 * rho % dx) * (p[1:=1, 2:1 - p[1:=1, 0:=2]) +
. o L _ nu * (dt / dx**2 *
et SR Sl n[1:=1, 2:1 = 2 % un[1:=1, 1:=1] + un[1:-1, 0:-2]) +
pl:, 01 =pl:, 11 H#fdp/dx = 0 at x = 0 dt / dy*xx2 *
p[-1, :1 =pl-2, :1 #db/dx = 0 at y = end nf2:, 1:=11 = 2 * un[1:=1, 1:=1] + un[0:-2, 1:-11)))

return p
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v[1:=1,1:=1] = (vn[1:-1,
un[1:-1,
(vn[1:-1,

1:-1] -

1:-1] * dt / dx *

1:=11 - vn[1:-1, 0:-2]) -

vn[1:=1, 1:=1] * dt / dy *

(vn[1:-1, 1:-1] — vn[0:-2, 1:-1]) -

dt / (2 * rho * dy) * (p[2:, 1:-1] - p[0:-2, 1:-1]) +
nu * (dt / dx*x2 *
(vn[1:-1, 2:1 = 2 * vn[1:-1,
dt / dy*¥2 *

(vn[2:, 1:=1] = 2 * vn[1:=1, 1:=1] + vn[0:-2, 1:-11)))

2= # vl =i, ©z=21) <

vy x

ul0, :1 =1
ul:, 0] =1
ul:, -1] =1
ul-1, 1 =1
vi0, :1 =0
v[-1, :1=0
v[i:;, 01 =0
vi:, -11 =0

return u, v, p

def cavity_flow _mask(nt, nx, ny, u, v, dt, dx, dy, p, rho, nu, mask, deg, speed):

un
vn

numpy. empty_ | ike (u)
numpy. empty_ | ike (v)

b = numpy. zeros ((ny, nx))
for n in range(nt) :

|oadVelocityMask (u, v, mask)

un = u. copy ()

vn = v. copy ()

b = build up_b(b, rho, dt, u, v, dx, dy)

p = pressure_poisson(p, dx, dy, b)

ult:=1, 1:-1] = @n[1:-1, 1:-1]-
unf1:-1, 1:=1] * dt / dx *
(un[1:-1, 1:=1] - un[1:-1, 0:-2]) -
vn[1:=1, 1:=1] * dt / dy *
(unf[1:-1, 1:=1] = un[0:=2, 1:-1]) -
dt / (2 * rho * dx) * (p[1:-1, 2:1 - p[1:=1, 0:-2]) +
nu * (dt / dx#¥2 *

(un[1:-1, 2:1 = 2 * un[1:-1, 1:=-1] + un[1:-1, 0:-2]) +
dt / dy#¥2 *
n[2:, 1:-1] = 2 % un[1:-1, 1:=1] + un[0:-2, 1:-1])))

v[1:=1,1:=1] = (vn[1:-1,

def doSimulation(nx, ny, wind, mask

G:

1

o=l =

1:=1] * dt / dx *

1:=11 - vn[1:-1, 0:-2]) -

vn[1:=1, 1:=1] * dt / dy *

(vn[1:-1, 1:=11 = vn[0:-2, 1:-1]) -

dt / (2 * rho * dy) * (p[2:, 1:-1] - p[0:-2, 1:-1]) +
nu * (dt / dx#*2 *

(vn[1:=1, 2:] = 2 % vn[1:-1, 1:=1] + vn[1:-1, 0:-2]) +
dt / dy*¥2 *

(vn[2:, 1:=1]1 = 2 * vn[1:=1, 1:=1] + vn[0:-2, 1:-1]1)))

un[1:-1,
(vn[1:-1,

loadVelocityMask (u, v, mask)

wind_u = -math. sin(deg/180. O*math. pi) *speed
wind_v = —math. cos (deg/180. Oxmath. pi) *speed

£y x

ul0, :] =wind_u

ul:, 0] = wind_u

ul:, =11 = wind_u
ul-1, ] = wind_u
v[0, :] = wind_v

v[-1, :]1= wind_v

v[:, 0] = wind:v
v[:, =1] = wind_v

return u, v, p

i sWithUVMap) :

dx =2/ (nx - 1)

dy =2/ (hy - 1)
numpy. | inspace (0, 2, nx)
numpy. | inspace (0, 2, ny)
X, Y = numpy. meshgrid(x, y)
rho = 1

X
y

nu
dt
u
v

p
b

numpy. zeros ((ny,
numpy. zeros ((ny,
numpy. zeros ((ny,
numpy. zeros ((ny,

1

00001

nt = 20

try:

u,

except:
u, Vv, p

v,

p

nx))
nx) )
nx))
nx))

cavity flow mask(nt, nx, ny, u, v, dt, dx, dy, p, rho, nu,
mask, wind[ deg'], wind[ speed ])

cavity flow mask(nt, nx, ny, u, v, dt, dx, dy, p, rho, nu,
mask, 0, wind[ speed’])



In [23]:

700 A
600 1
500 1
400 A
300 A <y
200 A

100 A

# chart rendering

fig = pyplot. figure(figsize=(11, 7), dpi=300)

Hoyplot. imshow (maplmg)

plotX, plotY = numpy.meshgrid (numpy. | inspace (0, nx*ratio, nx),
numpy. | inspace (0, ny*ratio, ny))

pyplot. contourf (plotX, plotY, velocity, alpha=0.0, cmap=cm. jet)

# pyplot. contourf (plotX. plotY. mask alpha=0.1, cmap=cm. jet)

pyplot. colorbar ()

pyplot. quiver (plotX, plotY, u, v)

# pyplot. contour (plotX, plotY, mask, cmap=cm. viridis)

pyplot. streamplot (plotX, plotY, u, -v)

pyplot. xlabel ( X"): pyplot.ylabel ('Y")

pyplot. savefig(’ figure2.png’)
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In [24]:

100 A

200 1

300 +

400 {1
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# chart rendering
fig = pyplot. figure(figsize=(11, 7), dpi=300)

pyplot. imshow (mapImg)

plotX, plotY = numpy. meshgrid(numpy. | inspace (0, nx*ratio, nx),
numpy. | inspace (0, ny*ratio, ny))

pyplot. contourf (plotX, plotY, velocity, alpha=0.0, cmap=cm. jet)

# pyplot. contourf (plotX, plotY, mask alpha=0. 1, cmap=cm. jet)

pyplot. colorbar ()

# pyplot. quiver (plotX, plotY, u, V)

# pyplot. contour (plotX, plotY, mask, cmap=cm. viridis)

# pyplot. streamplot (plotX, plotY, u, -v)

pyplot. xlabel (' X"): pyplot.ylabel ("Y")

pyplot. savefig( figure3.png’)
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velocity = numpy. zeros ((ny, nx))

velocity[1:~1,1:-1] = np. sart (pow (v[1:~1, 1:~11,2) +pow (u[1:~1,1:-1],2)) EROREBE . FE
¥ WEICIEC TEETY TELERET S
umax = np. amax (u) In [48]: lon = 34.6525455; lat = 135. 504954 - N
umin = np. amingug wind = getWind(lon, lat)« B DEERT Y
e Eg i) if "deg’ in wind. keys() :print(wind[’ deg 1)
uvimage = np.zeros((ny, nx, 4), np.uint8) print (wind[" sneed’ 1) :
for y in range(ny): In [39]: fig = pyplot. figure (figsize=(11, 11), dpi=300)
for x in range (nx) :
uvimage[x, y] = ( ratio =16 # 76
0, nx = int(768/ratio); ny = int(768/ratio) -
St e (055 < (ol ] = v 4 i = el mLon-5. 06204 myLat=130. 1122 }< PREERT
— H — H myLon=o/. . myLat=— .
l;ggl.floor (255 * (ulx,y] = umin) / (umax - umin)), mapImg, lowImg = getMapFromOSM(myLon, mylLat, nx, ny) ¥ AEEEE L DI E S
lowImg, lowMask = getMaskFromMap (lowImg) ¥ BEEEIVDVIY (BYEHE)
R A% [ {K Tenesallap = 255 - maplng # BREEDBEEREREL, FHkE
plt. imshow (mapImg)
uvmeta = { source  : "http://www.hirax. net’, ov2. immr i te (' mapime. png’ , maplme)
y i . . cv2. imwrite (" lowlmg. png’, lowImg)
date’ : str(datetime. datetime. now()), cv2. imwrite (' lowMask. png’, lowMask)
"width’ : nx cv2. imwrite (' negaMap. png’ , negaMap)
"height’ : ny, ,
“uMin’: umin,
"uMax’ : umax, -
"vMin" @ vmin, 20 i
"vMax’ @ vmax 4 ; \
- ! . S . . ) 1 " = g cipertstreet %’%
i f( withUVMap’ ==isWithUVMap) : R || W
return u, v, velocity, uvmeta, uvlmage ]

i f( withOutUVMap’ ==isWithUVMap) :
return u, v, velocity

else: o]
return u, v, velocity
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In [40]:

In [41]:

cv2.
plt.

0
100
200
300
400
500
600

700

plt. imshow (| owMask)

imwr ite (' negaMap. png’ , negaMap)
imshow (negaMap)

In [42]: # #5115

nit = 100~

u:XAR. v:YA[R

u,

v, veIocity]: doSimulation(nx, ny, wind, lowMask, "withOutUVMap")

#u, v, velocity, uvmeta, uvimage = doSimulation(nx, ny, wind. [owmask,

In [44]:

100 +
200 -
300 - R
400 -
500 A

600 -

.x::":)'

o ST AR

700 ~ 2 4 y
WSS

e NN IR NN

fig = pyplot. figure(figsize=(11, 7), dpi=300)

pyplot. imshow (mapImg)

plotX, plotY = numpy. meshgrid (humpy. | inspace (0, nx*ratio, nx),
numpy. | inspace (0, ny*ratio, ny))

pyplot. contourf (plotX, plotY, velocity, alpha=0.2, cmap=cm. jet)

# #oyplot. contourf (plotX, plotY mask, alpha=0.1, cmap=cm. jet)

pyplot. colorbar ()

pyplot. quiver (plotX, plotY, u, v)

#pyplot. contour (plotX, plotY mask cmap=cm. viridis)

pyplot. streamplot (plotX, plotY, u, -v)

pyplot. xlabel (' X'): pyplot.ylabel ('Y")

pyplot. savefig( figurel.png’)
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