Annex A Python Code

Environment.py

1

2 mrrn

3 Modifided on Tue Jan 03 2023

4

5 @author: Bjorn Hogmo

6 mmrn

7 import numpy as np

8 from numpy import random as rd

9 #

10 # Create LP Model Function
11 #

12

13 def CreateModel () :

14 # Size of Blocks

15 w=[50,200,100,100,90,150] # Width

16 h=[70,90,80,90,84,85] # Height

17

18 delta=[20,20,20,20,40,20] #Gap

19

20 rin = [0.7,0.7,0.7,0.7,0.04,0.7] #Location of Input Gate
21 rout = [0.7,0.7,0.7,0.7,0.04,0.7] #Location of Output Gate
22

23

24 n= np.shape (w) [0]

25 a=1[[1,1,0.9,0.4,0,01,

26 [1,1,0.5,0,0.5,01,

27 [1,1,0,0,0.26,0.5],

28 [1,1,0,0.93,0.15,01,

29 [1,1,0,0.24,0,0.51,

30 [1,0,0.05,0,0,0]1

31

32

33 W=1000

34 H=800

35

36 phi=50000

37 xin=np.zeros((n,))

38 yin=np.zeros ((n,))

39

40 xout=np.zeros((n,))

41 yout=np.zeros ((n,))

42

43 for i in range(0,n):

44 if ( rin[i]>=0 ) and ( rin[i]<= 0.25):
45 xin[i] = (4*rin[i]-0.5) *w[i]

46 yin[i] = -h[1]/2

477

48 if ( rin[i]>0.25 ) and ( rin[i] <=0.5 ):

49 xin[i]= w[i]/2



50

yin[il= (4*rin[i]-1.5)*h[i]

51

52 if rin[i]>0.5 and rin[i]<=0.75:
53 xin[i]= (2.5-4*rin[i]) *w[i]
54 yin[i] = h[i]/2

55

56 if rin[i]>0.75 and rin[i]<=1l:

57 xin[i] = -w[i]/2

58 yin[i] = (3.5-4*rin[i])*h[i]
59

60

61

62 if rout[i]>=0 and rout[i]<=0.25:
63 xout[i] = (4*rout[i]-0.5)*w[i]
64 yout[i] = -h[i]/2

65

66 if rout[1]>0.25 and rout[i1]<=0.5:
67 xout[i] = w[i]/2

68 yout[i] = (4*rout[i]-1.5)*h[i]
69

70 if rout[i1]1>0.5 and rout[i]<=0.75:
71 xout[i] = (2.5-4*rout[i])*w[i]
72 yout[i] = h[i]/2

73

74 if rout[1]>0.75 and rout[i]<=1l:
75 xout[i] = -w[i]/2

76 yout[i] = (3.5-4*rout[i])*h[i]
77

78

79

80 model = {'n':n,

81 'w'iw,

82 'h':h,

83 'delta':delta,

84 'rin':rin,

85 'xin':xin,

86 'yvin':yin,

87 'rout':rout,

88 'xout' :xout,

89 'yout' :yout,

90 'a':a,

91 'W' W,

92 'H':H,

93 'phi':phi

94 }

95

96 return model

97

98

99

100 #

101 # Set Decision Vars Function
102 #

103

104 def SetVars (model) :



105

106 xhat = {'Min':0,

107 'Max':1,

108 'Size':[1,model['n"]] }

109 xhat['Count'] = np.prod(xhat['Size'])

110 xhat['VelMax'] = 0.1*(xhat['Max']-xhat['Min'])
111 xhat['VelMin'] = -xhat['VelMax']

112

113

114

115 yhat = {'Min':0,

116 'Max':1,

117 'Size':[1,model['n"]] }

118 yvhat['Count'] = np.prod(yhat['Size'])

119 yhat['VelMax'] = 0.1* (yhat['Max']-yhat['Min'])
120 yhat['VelMin'] = -yhat['VelMax']

121

122

123

124 rhat = {'Min':0,

125 'Max':1,

126 'Size':[1,model['n"']] }

127 rhat['Count'] = np.prod(rhat['Size'])

128 rhat['VelMax'] = 0.1* (rhat['Max']-rhat['Min'])
129 rhat['VelMin'] = -rhat['VelMax']

130

131

132 Vars = { 'xhat': xhat,

133 'vhat': yhat,

134 'rhat': rhat }

135

136 return Vars

137

138

139 #

140 # Create random solution for initialize Decision Vars
141 4

142 def CreateRandomSolution (model) :

143 sol= {'xhat': np.random.rand(l,model['n']) .reshape((model['n'],)),
144 'vhat': np.random.rand(l,model['n']) .reshape((model['n"'],)),
145 'rhat': np.random.rand(l,model['n']) .reshape((model['n"],))
146 }

147 return sol

148

149

150 #

151 # fitnessValue function

152 #

153

154 def ParseSolution(soll,model) :

155 n= model['n']

156 delta=model['delta']

157 W=model ['W']



158 H=model['H']

159 a=model['a']

160

161

162 rhat=soll['rhat']

163 r=np.minimum (np.floor (4*rhat), 3)

164 theta=r*np.pi/2

165

166 w = abs (np.cos(theta)) *model['w'] + abs(np.sin(theta))* model['h']
167

168 w = w.reshape ((n,))

169

170

171 h = abs(np.cos(theta)) * model['h'] + abs(np.sin(theta))*
model['w']

172 h = h.reshape((n,))

173

174

175 xhat=so0ll['xhat']

176 xmin=w/2+delta

177 xmax=W-xmin

178 x=xmin+ (xmax-xmin) *xhat

179 x = x.reshape((n,))

180

181

182 yhat=soll['yhat']

183 ymin=h/2+delta

184 ymax=H-ymin

185 y=ymin+ (ymax-ymin) *yhat

186 y = y.reshape((n,))

187

188 x1=x-w/2

189 yl=y-h/2

190 xu=x+w/2

191 yu=y+h/2

192

193 xin=x+np.cos (theta) *model ['xin']-np.sin(theta) *model['yin']
194 xin = xin.reshape((n,))

195

196

197 yin=y+np.cos (theta) *model['yin']+np.sin(theta) *model['xin']
198 yin = yin.reshape((n,))

199

200

201 xout=x+np.cos (theta) *model [ 'xout']-np.sin (theta) *model['yout']
202 xout = xout.reshape((n,))

203

204

205 yout=y+np.cos (theta) *model [ 'yout']+np.sin (theta) *model [ 'xout ']
206 yout = yout.reshape((n,))

207

208

209 d=np.zeros((n,n))

210 V=np.zeros ((n,n))

211 for i in range(0,n):

212 for j in range(i+l,n):

213 d[i] [J]=np.linalg.norm([ (xout[i]-xin[j]), (yout[i]l-yin[j])])



214
215
216
217
218
218
220
221
222
223
224
225
226
227
228
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230
231
232
233
234
235
236
237
238
239
240
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242
243
244
245
246
247
248
249
250
251
252
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254
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256
257
258
259
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266
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268
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270

=

+ =

d[j][i]=np.linalg.norm ([ (xout[j]l-xin[i]), (yout[j]-

DELTA=np.maximum(delta[1],delta[j])
XVij=max (0, l-abs (x[1]1-%[J1)/ ((w[il+w[]]) /2+DELTA))
YVij=max (0,1-abs(y[i]l-y[3]1)/((h[i]+h[j]) /2+DELTA))

VIi] [J]=min (XVij,YVij)
VI31[1i1=VI[i,J]

v=np.mean (V[:])

ad=a*d
SumAD=np.sum (ad)

XMIN=min
YMIN=min
XMAX=max
YMAX=max

FullArea= (XMAX-XMIN) * (YMAX-YMIN) #Hospital Area
RoomArea=np.sum(w*h) #Room Area
UnusedArea=np.maximum (FullArea-RoomArea, 0)
UnusedAreaRatio=UnusedArea/FullArea
UnusedAreaCost=model [ "phi']*UnusedAreaRatio

beta=100
fitnessValue=SumAD* (1+beta*v)

alpha=lel?2
fitnessValue=SumAD+UnusedAreaCost+alpha*v
fitnessValue = UnusedAreaCost + alpha * v
fitnessValue = SumAD
fitnessValue = SumAD + alpha * v
fitnessValue = SumAD + UnusedAreaCost
sol2 = {'r':r,
'theta':theta,
'x':x,
'y'y,
'x1"':x1,
'yvl':vy1,
'xu':xu,
'yu':yu,

'xin':xin,
'yvin':yin,
'xout':xout,
'yout':yout,
'd':d,
'ad':ad,
'SumAD' : SumAD,
'XMIN':XMIN,



271

"YMIN': YMIN,

272 'XMAX' : XMAX,

273 'YMAX' : YMAX,

274 'FullArea':FullArea,

275 'RoomArea' :RoomArea,

276 'UnusedArea’' :UnusedArea,

277 'UnusedAreaRatio' :UnusedAreaRatio,

278 'UnusedAreaCost' :UnusedAreaCost,

279 'vV':V,

280 'v':v,

281 'IsFeasible': (v==0),

282 'fitnessValue':fitnessValue,

283 }

284 return sol2

285

286

287 def FitnessFunction (soll, model) :

288

289 sol = ParseSolution(soll,model)

290 fitnessValue = sol['fitnessValue']

291 return fitnessValue, sol

292

293 #

294 # Mutation Function

295 #

296

297 def Mutate(sol,Vars) :

298

299 newsol=sol

300

301 sigma=0.1* (Vars['xhat']['Max']-Vars['xhat']['Min'])
302 j=rd.randint (1,Vars['xhat'] ['Count'])

303 dxhat=sigma*rd.randn ()

304 newsol['xhat'] [j]=sol['xhat'] [j]+dxhat

305 for i in range(len (newsol['xhat'])):

306 newsol['xhat'] [i]=max (newsol['xhat'][i],Vars['xhat']['Min'])
307 newsol['xhat'] [i]=min (newsol['xhat'][i],Vars['xhat']['Max'])
308

309 sigma=0.1* (Vars|['yhat']['Max']-Vars['yhat']['Min'])
310 j=rd.randint (1,Vars|['yhat']['Count'])

311 dyhat=sigma*rd.randn ()

312 newsol['yvhat'] [j]l=sol['vhat'][j]+dyhat

313 for i in range(len(newsol['vhat'])):

314 newsol['yhat'] [i]=max (newsol['yvhat'][i],Vars['yhat']['Min'])
315 newsol['yhat'] [i]=min (newsol['yhat'][i],Vars['yhat']['Max'])
316

317 return newsol

318

319

320 #

321 # Inialize Population (swarm)

322 %

323



324 def Init (PopSize):

325 model = CreateModel ()

326 Vars = SetVars (model)

327 # Empty Particle Template

328 empty particle = {

329 'position': None,

330 'velocity': None,

331 'fitnessValue': None,

332 'best': {'position':None, 'fitnessValue':np.inf, 'sol':None},
333 'sol': None }

334

335

336 # Initialize Global Best

337 gbest = {'position': {}, 'fitnessValue': np.inf , 'sol' : {}}
338

339 # Create Initial Population

340 # pop = np.array([empty particle] *PopSize)

S41 pop = []

342 for i in range (0, PopSize):

343 pop.append (empty particle.copy())

344

345 # Initialize position

346 popl[i] ['position'] = CreateRandomSolution (model)

347 # Initialise Velocity

348 popli] ['velocity'] = {'xhat'

np.zeros ((Vars['xhat']['Size'][0],Vars['xhat']['Size'][1l])) .reshape((model['n
'1,)),

349 'vhat':

np.zeros ((Vars['vhat']['Size'][0],Vars['yhat"']['Size'][1l])) .reshape((model['n
'1,)),

350 'rhat':

np.zeros ((Vars['rhat']['Size'][0],Vars['rhat']['Size'][1l])) .reshape((model['n
"1,)) }

351

352

353 popli] ['fitnessValue'], popl[i]['sol'] =
FitnessFunction (pop[i] ['position'], model)

354 popl[il ['best'] ['position'] = popl[i] ['position'].copy()

355 popl[il ['best'] ['fitnessValue'] = popl[i] ['fitnessValue'].copy ()
356 poplil['best']['sol'] = popl[i]['sol'].copy ()

357 # Update best personnal

358 if popli]['best']['fitnessValue'] < gbest['fitnessValue']:
359 gbest['position'] = popl[i]['best'] ['position'].copy()
360 gbest['fitnessValue'] =

poplil ['best']['fitnessValue'].copy ()

361 gbest['sol'] = popl[i]['best']['sol'].copy()

362

363 return pop,gbest,model,Vars



Annex B Python Code

MainEnvironment.py

1 from tkinter import *

2 import Environment as EnvPSO

3 import matplotlib.pyplot as plt

4 from drawnow import drawnow

5 import numpy as np

6 import json

7 import pandas as pd

8

9

10 trace = 0

11

12

13 class MyEnv (Frame) :

14 def init (self, master):

15 Frame. init (self, master=None)
16

17 self.UNIT = UNIT # pixels

18 self.H = 9# grid height

1€ self.W = 11 # grid width

20 self.x = self.y = 0

21 canvas = Canvas (self,height=self.H * UNIT,width=self.W *
UNIT, background = 'black', cursor="cross")

22 # s = Scrollbar (self, command=canvas.yview)
23 canvas.pack (side=LEFT)

24 # s.pack (side=RIGHT)

AS) # canvas.configure (yscrollcommand=s.set)
26 self.canvas = canvas

27 self.drawn = None

28 self.color = None

29 self.bttn clicks = 0

30 self.kinds =

[canvas.create rectangle,canvas.create oval,canvas.create line]
31

32 #

33 # Menubar

34 #

35 self.menubar = Menu (master)

36 self.filemenu = Menu(self.menubar, tearoff=0)

37 self.filemenu.add command (label="Exit", command= master.destroy)
38

819 self.menubar.add cascade (label="File", menu=self.filemenu)

40

41 self.bl = Button(self, text="Generate!", command=self.Generate)
42 self.bl.pack()

43 self.bl.config(bg='dark green', fg='white')

44 self.bl.config(font=('helvetica', 20, 'underline italic'))

45

46 with open('Data.json') as data file:

47 self.color = json.load(data file)



48

49 i

50 # Def functions callback

51 #

52 # Open new plan

53 def NewPlan (self) :

54 self.canvas.delete('all")

55 Grid = {}

56 for ¢ in range(0, self.W * UNIT, UNIT):

57 x0, y0, x1, yl1 = ¢, 0, ¢, self.H * UNIT
58 L = self.canvas.create line(x0, yO0, x1, yl,fill = 'white',
tags = 'grid',6stipple = 'gray50')

59 Grid['lines'] = L

60

6l for r in range(0, self.H * UNIT, UNIT):

62 x0, y0, x1, yl = 0, r,self.W * UNIT, r

63 C = self.canvas.create line(x0, y0, x1, yl1,fill = 'white',
tags = 'grid',6 stipple = 'gray50')

64 Grid['columns'] = C

65 return Grid

66

67 #

68 # Delete objects

69 #

70

71 def Delete(self, event):

72 self.canvas.delete (CURRENT)

73 self.start = event

74

75 def onDelete (self):

76 self.canvas.bind('<ButtonPress-1>', self.Delete)
77 self.canvas.update ()

78

79 #

80 # Generate FL solution using PSO
81 #

82

83

84 # Generation Button press

85 def Generate(self) :

86 self.canvas.bind('<ButtonPress-1>', self.PSO(MaxIter =
100, PopSize = 100 ,cl = 0.7 ,c2 = 1.5,w = 1,wdamp = 0.99))
87

88

89 # PSO main

90 def PSO(self,MaxIter,PopSize,cl,c2,w,wdamp) :

91 pop, gbest,model,Vars = EnvPSO.Init (PopSize)
92 with open('Data.json') as data file:

93 color = json.load(data file)

94

95 def makeFig() :



96 plt.plot (xList,yList)

97

98 plt.ion() # enable interactivity

99 fig=plt.figure() # make a figure

100 xList=1ist ()

101 yList=1ist ()

102 for it in range (0, MaxIter):

103 for i in range (0, PopSize):

104

105 for key in popl[i] ['velocity'].keys () :

106 #Update Velocity for xhat, yhat and rhat

107 popli] ['velocity'] [key] = (

w*pop [1i] ['velocity'] [key]

108 +

cl*np.random.rand (Vars[key] ['Size'] [0],Vars[key] ['Size'][1]) *(popl[i]['best'][
'position'] [key] - popl[i]['position'][key])

109 +

c2*np.random.rand (Vars[key] ['Size'] [0],Vars[key] ['Size'][1]) * (gbest['position
"] [key]l - popl[i]['position'][key]))

110 popli]l ['velocity'] [key] =

popli] ['velocity'] [key].reshape ((model['n"],))

111

112

113

114 #Apply velocity Limits for xhat, yhat and rhat
115 for j in range(0,model['n']):

116 popli]l ['velocity'][key]l[]] =

max (popl[i] ['velocity'] [key]l []j],Vars[key] ['VelMin'])

117 popl[il ['velocity'] [key][]] =

min (pop[i] ['velocity'][key][]],Varslkey]['VelMax'])

118

119

120 #Update Position for xhat, yhat and rhat

121 poplil ['position'] [key] =

popli] ['position'] [key] .reshape ((model['n'],))

122 popli] ['position'] [key] = popl[i] ['position'] [key] +
popli] ['velocity'] [key]

123

124

125

126 for j in range(0,model['n']):

127 #Velocity Mirror Effect for xhat, yhat and rhat
128 if ((poplil['position'][key]l[]j] <
Vars|[key] ['Min']) or (popl[i]['position'][key]l[j] > Varsl[key]l['Max'])):
129 popli] ['velocity'] [key]l[]j]l= -

popli] ['velocity'] [key]l[]]

130

131 #Apply position limitation for xhat, yhat and
rhat

132 popli] ['position'] [key] []] =

max (pop[i] ['position'] [key] [J],Vars[key] ['Min'])

133 popli] ['position'] [key] []] =

min (pop[i] ['position'] [key] []j],Vars[key]['Max"']

134

135 # Evaluation

136 popli] ['fitnessValue'],popl[i]['sol'] =

EnvPSO.FitnessFunction (pop[i] ['position'],model)



137

138 # Apply Mutation

139 NewPop = pop[i]

140 NewPop|['position'] = EnvPSO.Mutate (pop[i] ['position'],
Vars)

141

142 NewPop|['fitnessValue'],

NewPop|['sol']=EnvPSO.FitnessFunction (NewPop|['position'],model)
143

144 if NewPop|['fitnessValue']<pop[i]['fitnessValue']
145 popli] ['position'] = NewPop|['position'].copy ()
146 popli] ['fitnessValue'] =
NewPop|['fitnessValue'].copy ()

147 popl[i]['sol'] = NewPopl['sol'].copy ()

148

149 # Evaluation

150 if popli] ['fitnessValue'] <

popl[i] ['best'] ['fitnessValue']:

151 popl[i]l['best'] ['position'] =

popli] ['position'].copy ()

152 popli] ['best']['fitnessValue'] =

popli] ['fitnessValue'].copy ()

153 popl[il['best']['sol'] = popl[i]['sol'].copy()
154

155

156 if popli]['best']['fitnessValue'] <
gbest['fitnessValue']:

157 gbest['position'] =

popl[i]l ['best'] ['position'].copy ()

158 gbest['fitnessValue']=

poplil ['best']['fitnessValue'].copy()

159 gbest['sol']= popl[i]['best']['sol'].copy ()
160

161

162 # Imporve solution (Apply local search method)

163 NewPop2 = gbest.copy ()

164 # NewPop2['position'] =

Ptls.ImproveSolution (gbest|['position'],model,Vars)

165 NewPop2['fitnessValue'], NewPop2['sol'] =
EnvPSO.FitnessFunction (gbest['position'],model)

166 if NewPop2['fitnessValue']<gbest['fitnessValue']

167 gbest['position'] = NewPop2|['position'].copy ()
168 gbest['fitnessValue'] = NewPop2['fitnessValue'].copy ()
169 gbest['sol'] = NewPop2['sol'].copy()

170

171 if gbest['sol']['v'] == 0:

172 Flag = ' (Feasible)'

173 else

174 Flag = ' '

175

176 print ('Iteration {}: Best Fit = {}: SumAD = {}:
UnusedAreaCost {}: v = {}' .format(it+l, gbest['fitnessValue'],
gbest['sol']['SumAD'], gbest['sol']['UnusedAreaCost'], gbest['sol']['Vv']))
177

178 #

179 # plot solution



180 #

181 n = model['n']

182 x = gbest['sol"']['x']

183 y = gbest['sol']['y"]

184 x1= gbest['sol']['x1l"]

185 yl= gbest['sol']['yl']

186 xu= gbest['sol']['xu']

187 yu= gbest['sol']['yu']

188 xin=gbest['sol']['xin']

189 yin=gbest['sol']['yin']

190 xout=gbest['sol'] ['xout"']
191 yout=gbest['sol'] ['yout']
192 XMin = gbest['sol']['XMIN']
193 XMax = gbest['sol']['XMAX']
194 YMin = gbest['sol']['YMIN']
195 YMax = gbest['sol']['YMAX']
196 self.canvas.delete('all')
197 self.NewPlan ()

198 ids boxes = []

199 for i in range(0,n):

200 e i@l =

self.canvas.create rectangle(xuli],yl[i],x1[i],yul[i], £fill =
color[i*2+1] ["hexString"])

201 ids_boxes.append (e id)

202 self.canvas.create oval (xin[i]-10,yin[i]-
10,xin[1]+10,yin[i1]4+10, fill = 'white"')

203 self.canvas.create oval (xout[i1]-10,yout[i]-
10,xout[1]+10,yout[i]+10, £ill = 'green')

204 self.canvas.create rectangle (XMin, YMax,XMax, YMin, outline
= 'white', dash=(5, 1, 2, 1))

205 self.canvas.create rectangle(0,model['H"'], model['W"'], 0,
outline = 'yellow')

206

207 label = self.canvas.create text(x[i],y[i],text =
"'"+str(i+l))

AOLS! self.canvas.update ()

209 xList.append ([it+1])

210 yList.append (gbest['fitnessValue'])

211 #drawnow (makeFiqg)

212 w *= wdamp

213

214 ## find the overlapping between boxes ##

215 for p in range (len(ids_boxes)) :

216 find coord = self.canvas.coords (ids boxes[p])
217 Overlapper =

self.canvas.find overlapping (find coord[0], find coord[1l], find coord[2],find c
oord[3])

218 for ov in Overlapper:

219 if ov in ids boxes and ids boxes([p] != ov:

220 print ('overlapping')

221 df = pd.DataFrame ({"x": gbest['sol']['x"'], "y":
gbest['sol']['y']l, "xu": gbest['sol']['xu'], "yu": gbest['sol']['yu'],"x1l":
gbest['sol']['x1"'], "yl": gbest['sol']['yl']l})

222 df.to csv("coords.csv", sep=',',6 index=False)



223

[gbest['sol']['XMIN']], "YMAX": [gbest['sol']['YMAX']], "YMIN":

dfl = pd.DataFrame ({"XMAX": [gbest['sol']['XMAX']], "XMIN":

[gbest['sol']['"YMIN']]})

224 dfl.to csv("outline.csv", sep=',',6 index=False)
225 import xlsxwriter

226 workbook = xlsxwriter.Workbook ('Outline.xlsx')
2277 worksheet = workbook.add worksheet ("OutlineArea")
228 scores = (

229 ["XMAX', gbest['sol']['XMAX']],

230 ["XMIN', gbest['sol']['XMIN']],

231 ['YMAX', gbest['sol']['YMAX']],

232 ['YMIN', gbest['sol']['YMIN']],

233 )

234 row = 0

235 col =0

236 for name, score in (scores):

237 worksheet.write (row, col, name)

238 worksheet.write (row, col + 1, score)

239 row += 1

240 workbook.close ()

241 x=self.canvas.winfo rootx()+self.canvas.winfo x()
242 y=self.canvas.winfo rooty()+self.canvas.winfo y()
243 xl=x+self.canvas.winfo width ()

244 yl=yt+self.canvas.winfo height ()

245 drawnow (makeFiqg)

246

247

248 #

249 # Main ()

250 #

251

252 if name == " main ":

253 fen=Tk ()

Y fen.geometry ('+200+200")

255 #fen.attributes ('-fullscreen', True)

256 UNIT = 100

257 env = MyEnv (fen)

258 env.pack()

25¢ fen.config (menu=env.menubar)

260 fen.mainloop ()

261

262

263
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Tranforming input for the rooms to coordinates within Revit, apc

outlineCurves > Floor
the length and width for the rooms I il :

X > Point
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= filePath > list
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filePath > the OUtIine
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Transforming the input from outline points to coordinates
within Revit

Ei 1 * | Levels

startPoint > Line _
>

endPoint item0 list

item1

item2

string > number ‘
AUTO ’ startPoint > Line item3
. ' endPoint b r
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index >
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Qutline floor
AUTD
24-Glassfasade + | Wall Type
st 3 e B P and wall create
list > rest .
ey » string > number ‘
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