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import matplotlib. pyplot as plt
%matplotlib inline

import torch
import torch.nn as nn

from models.UNet import UNet, Loss as ULoss # PhaseNet

# HUHE K 3000, 6000 A 26 H8 K £

# o WCE K 3072, 6144

model = UNet ()

model. train() # A% NIl ZrpE =l

model. load state dict(torch. load (“ckpt/diting. unet.pt”, map_location="cpu”))

<All keys matched successfully>

wave = torch. randn([100, 3, 10241)#[100kEA, FNFEAINISE, 6144FFE A
y = model (wave)
print (y. shape)

torch. Size ([100, 3, 1024])

HEZEER
e windowsZ&F RN (FEHThread
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from utils.data import DitingData, DitingDataThread # £ ZFEtLHELFEF, ThreadWinift®
datatool = DitingDataThread(file name="data/diting. h5”, n length=6144, stride=16, p:

x1, x2, x3, x4 = datatool. batch data()
# PN, LPPNARZ, PhaseNethnZs, EQTHRZS
print (x1. shape, x2. shape, x3. shape, x4. shape)

(32, 3, 6144) (32, 2, 384) (32, 3, 6144) (32, 3, 6144)

plt. plot (x1[0, 1], c="k”)
plt. plot (x3[0, 0], c="g")
plt. plot (x3[0, 1], c¢="b")
plt. plot (x3[0, 2], c="1r")

[<matplotlib. lines.Line2D at 0x2be3falc3al>]

182911145
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from models.UNet import UNet, Loss as ULoss
model = UNet ()
model. train() # YL
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model. load state dict (torch. load (“ckpt/diting. unet.pt”, map_location="cpu”))
lossfn = ULoss ()
optim = torch. optim. Adam(model. parameters(), le-5)

for step in range(10):
x1, x2, x3, x4 = datatool. batch data()
wave = torch. tensor (x1, dtype=torch. float32) # Ji/E
label = torch. tensor(x3, dtype=torch. float32) # In%&
y = model (wave) # THIIZE SN, 3, 6144]
loss = lossfn(y, label)
loss. backward () # Jx [\)4% it 566
optim. step() # PATHEE T A
optim. zero gradO# ¥ FHREF E %
if step %2==0:
print (step, loss)
torch. save (model. state dict(), “ckpt/unet. temp.pt”)

tensor (115957. 5625, grad fn=<NegBackward0>)
tensor (111537. 0547, grad fn=<NegBackward0>)
tensor (115598. 4375, grad fn=<NegBackward0>)
tensor (108046. 5078, grad fn=<NegBackward0>)
tensor (113523. 4219, grad fn=<NegBackward0>)
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import torch
jitmodel = torch. jit. load(“ckpt/china. rnn. jit”)

x = torch. randn ([8640000, 31)
y = jitmodel (x)
print (y)

tensor ([], size=(0, 3))

SCRRAC IR

import torch
import torch.nn as nn
from models.UNet import UNet
class Picker (UNet) :
def _init_ (self):
super (). _init__ ()
self.n stride = 1
def forward(self, x):
device = x. device
with torch. no grad():
tprint ("HE4EE”, x. shape)
T, C = x. shape
seqlen = 6144
batchstride = 6144 - 256
batchlen = torch. ceil (torch. tensor (T / batchstride). to(device))
idx = torch. arange (0, seqlen, 1, device=device). unsqueeze(0) + torch. ar
idx = idx. clamp (min=0, max=T-1). long()
x = x. to(device)
wave = x[idx, :]
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wave = wave. permute (0, 2, 1)

wave —= torch. mean(wave, dim=2, keepdim=True)

max, maxidx = torch. max(torch. abs(wave), dim=2, keepdim=True)
wave /= (max + le—6)

X = wave. unsqueeze (3)

x = self. inputs (x)

x1 self. layer0 (x)

x2 = self. layerl(xl)

x3 = self. layer2(x2)

x4 = self. layer3(x3)

x5 = self. layer4(x4)

x6 = self. layer5(x5)

x6 = torch. cat ([x4, x6], dim=1) # JlI Askip connection
x7 = self. layer6 (x6)

x7 = torch. cat([x3, x7], dim=1) # JOAskip connection
x8 = self. layer7 (x7)

x8 = torch. cat ([x2, x8], dim=1) # Jl Askip connection
x9 = self. layer8(x8)

x9 = torch. cat ([x1, x9], dim=1) # JOAskip connection
x10 = self. layer9(x9)

x10 = x10. softmax (dim=1)

oc = x10. squeeze (dim=3)

B, C, T = oc. shape

tgrid = torch. arange(0, T, 1, device=device). unsqueeze(0) * self.n stri
oc = oc. permute (0, 2, 1).reshape(-1, C)

ot = tgrid. squeeze ()

ot = ot. reshape(-1)

output = []

#tprint (NN 52 K7, oc. shape, ot. shape)
# T AR OB AP (NMS)

for itr in range(2):
pc = ocl:, itr+1]
time sel = torch. masked select(ot, pc>0.3)
score = torch. masked select (pc, pc>0.3)
~, order = score. sort(0, descending=True) # B% A
ntime = time_sel[order]

nprob = scorelorder]
#print (batchstride, ntime, nprob)

select = —torch. ones_like (order)
selidx = torch. arange (0, order. numel (), 1, dtype=torch. long, device:
count = 0

while True:
if nprob. numel () <1:

break
ref = ntime[0]
idx = selidx[0]

select[idx] = 1
count += 1
selidx = torch. masked select(selidx, torch. abs(ref-ntime)>1000)
nprob = torch. masked select (nprob, torch. abs(ref-ntime)>1000)
ntime = torch. masked select(ntime, torch. abs(ref-ntime)>1000)

p_time = torch. masked select(time sel[order], select>0.0)

p_prob = torch. masked select(scorelorder], select>0.0)

p_type = torch. ones like(p time) * itr

y = torch. stack([p_type, p_time, p_prob], dim=1)

output. append (y)

y = torch. cat (output, dim=0)
return y

model = Picker ()
torch. jit. save (torch. jit. script (model), “unet. jit.temp”)
x = torch. randn([300000, 3])
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y = model (x)
print (y)

tensor ([[0. 0000e+00, 2.3830e+05, 8.4935e-01]
[0. 0000e+00, 5.8863e+04, 8.4638e-01]
[0. 0000e+00, 8.4928e+04, 8.3707e-01]

()]
[ee]

[1.0000e+00, 2.6463e+05, 4.5571e-01],
[1.0000e+00, 5.9627e+04, 4.2730e-01],
[1.0000e+00, 2.3480e+05, 3.4589e-01]])

BERBERE

import torch # #l#%2%%>J%E, conda install pytorch

import numpy as np # [t E

import matplotlib.pyplot as plt # 24

# O E A IR R A

# ckpt/china. rnn. single. jit NESEIHFI, HEi N =72 =+ H
model = torch. jit. load (“ckpt/china. rnn. jit”)

# RHUECHE, i obspy, 4 Z0%100Hz

import obspy # pip install obspy

ol
S

stl = obspy. read(“data/waveform/X1.53085. 01. BHE. D. 20122080726235953. sac”)
obspy. read (“data/waveform/X1. 53085. 01. BHN. D. 20122080726235953. sac”)
st3 = obspy. read (“data/waveform/X1.53085. 01.BHZ.D. 20122080726235953. sac”)

st2

data = [stl1[0]. data, st2[0]. data, st3[0]. data]
# AT E KB AT
data = np. stack(data, axis=1) #[N, 3]->—-Kk [8640000]100Hz
## JT 645 I
with torch. no grad() :# A7 E | & kL&
x = torch. tensor(data, dtype=torch. float32) # #1k NTensor
y = model (x) #y—-tensor, —-> ndarray
y = y.cpuQ). numpy QO #[K, 3]1-[3&M, X BIE, EHEE]
print (y)
plt. plot(datal:, 2], c="k”) # WIE
for pha in y:
if phal0]==0:
R
else:
R
plt. axvline(phall], c=c)
plt. show()

[[0.0000000e+00 9. 6320000e+03 4. 5449382¢—01]
[1.0000000e+00 1.2247000e+04 3.2736662¢-01]]

C:\Users\cangy\AppData\Local\Temp\ipykernel 17168\1765068556. py:28: UserWarning: Mat
plotlib is currently using agg, which is a non-GUI backend, so cannot show the figur

e
plt. show ()
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