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PyTorch+TensorboardifigZaE

R
conda create -n torch_env python=3.10 -y
conda activate torch_env
pip install torch torchvision tensorboard
pip install scikit-learn

plp !nSta” matPlOtIIb Sea!:)orn Downloading torchvision-0.23.0- cp318 cp31e win amd64 whl (1.6 MB)
pip install pytorch-lightning - 0:00:00

Downloading tensorboard-2.26.0- py3 none- any uhl (5 5 MB)

— — ©:00:00
Using cached tensorboard data _server-0.7.2-py3-none-any.whl (2.4 kB)
Using cached absl py-2.3.1-py3-none-any.whl (135 kB)
Using cached grpcio—1.75.e-cp319-cp316-win_amd64.wh1 (4.6 MB)
Downloading typing extensions-4.15.0-py3-none-any.whl (44 kB)
Using cached markdown-3.9-py3-none-any.whl (167 kB)
Downloading numpy—z.2.6—cp318—cp310—win_amd64.wh1 (12.9 MB)

Dounloadlng plllow 11.3.8-cp310- cp31e win amd64 whl (7 @ MB)

Using cached protobuf-6.32.1-cp318-abi3-win amd64 whl (43> kB)

Dounloadlng sympy 1.14.0- pyj none- any whl (6 3 MB)

Dounloadlng mpmath-1.3.08- py’—none any whl (536 kB)

Using cached werkzeug-3.1.3-py3-none-any.whl (224 kB)
Downloading MarkupSafe-3.6.2-cp310-cp316-win amdé4.whl (15 kB)
Downloading filelock-3.19.1-py3-none-any.whl (15 kB)
Downloading fsspec-2025.9.0-py3-none-any.whl (199 kB)
Downloading jinja2-3.1.6-py3-none-any.whl (134 kB)
Downloading networkx-3.4.2-py3-none-any.whl (1.7 MB)

: ©:00:00
Using cached packaging-25.8-py3-none-any.whl (66 kB)
Installing collected packages: mpmath, typing-extensions, tensorboard-data-
torch. tensorboard. torchvision




Tensorboardsxfl

# S

£ %m]3

from torch.utils.tensorboard import SummaryWriter # TensorBoard #7S5 AL, FHEFHE. HE. BFEESAEHTE, LFF TensorBoard Farifit.

writer = SummaryWriter() # Sl =7 S5 5 R FEE runs/< BaiELFTE T/, 8T LR E # 25, SummaryWriter(log _dir="my Log dir")

# BRI — A T
% = torch.arange(-5, 5, 0.1).view(-1, 1)
y = =5 % x + 8.1 # torch.randn(x.size())

# EXTEE. FAEKH. LEHF
model = torch.nn.Linear(1, 1)
criterion = torch.nn.MSELoss()

optimizer = torch.optim.SGD{model.parameters(), lr=8.1)

# U R
def tr‘ain_mcrdel{iter‘}:l
for epoch in range(iter):
vyl = model(x) # FfmifeidiGHiiEmE
loss = criterion(yl, y) # i & HiE S & S E 5T o
writer.add scalar("Loss/train", loss, epoch) # #&#735&5 A TensorBoard
optimizer.zero grad() # #2853
loss.backward() # JomiEii EEA
optimizer.step() # & &ifd 8847

train_model (10) # @& 10 - epoch (iFEFL2HNHE, F7 epoch FHSE—# 100 -{-F3)
writer.flush() # FAEFXFTHERFHEANGEHE (BEEAEEANEH)
writer.close() # F &7 writer, IR, 25 TensorBoard &F&diESq B 4 U S 5
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TensorBoard TIME SERIES  SCALARS
O\ Filter runs (regex) O\ Filter tags (regex)
¥ Run+ ® X pinned

@ sepe.150027 DskropTgris e e ANER , FEE)|ZadfEFRacc, val_acc, loss, weight
s S IEIRGHI R ERE

gl [Loavrels
}ﬁﬁj‘,‘%@l II:I:II;EE/\J Loss/train £ K or1 oz
RN
Run3Zf4 R SRisElG
B X
Run * Smoothed Value Step  Relative )
® ggpsg_s‘:{frrgi 3.3937 01763 9 7.999 ms
HRICRRENHHZ,

FAERNTESE
https://blog.csdn.net/qq 41573860/article/details/106674370
https://cloud.tencent.com/developer/article/1955304



https://blog.csdn.net/qq_41573860/article/details/106674370
https://cloud.tencent.com/developer/article/1955304

Tensorboard=fl
YIBEHE : FEVERIIERRAEIISEE |

1 X, X.shape
v 00s
(tensor([[ 1.9269,

[ e.e780,
[ 0.6408,

1.4873,
8.5258,
8.5832,

.6581],
.8286],
.21e4],
[-1.7848,
[ 1.8723,
[ 1.8787,
torch.Size([1600,

-8.2211,
-8.58a83,
-1.2681,

58]))

.47971],
.78761,
.43931]),

MERIMLP

MLP(nn.Module):
__init  (self, in dim,
super().__init_ ()
self.fcl = nn.Line
self.fc2 = nn.

fREY

hidden, out _dim):
r{in_dim,

: hidden)
Linear(hidden,

out_dim)

forward(self, x):
h = torch.relu(self.fcl(x))
out rch.sigmoid(self.fc2(h))
*n out, h
model =

MLP (50, 16, 1

EPKIR

H 1000 MEA

B ERA LRI RI®—53 2%

SRS

TR

S50MNEH |, HEiRines

y.shape

> /9081

1 y[:5],
v 0.0s

(tensor([1., 1.]), torch.Size([188@]))

A FAtensorboard B 455 FN5EIESERUHRICRREL.
ROC AUC%IIIPR AUCKHEHMZ , UKRBETENRES

y val pred h val = model (X _val)
val loss = criterion(y_val pred.view(-1), y val)

%EBE

y val score = y val pred.view(-1).numpy()

roc_auc = roc_auc_score(y val.numpy(), y val score)

pr_auc = average precision_score(y_val.numpy(), y _val score)

plot_roc_curve(y_val.numpy(), y _val score, epoch, writer)

plot pr_curve(y val.numpy(), y val score, epoch, writer)

(y_val score > ©.5).astype(int)
, y_val label,

y_val label =
plot_confusion matrix(y_val.numpy()

epoch, writer, classes=["Healthy"

writer.add_scalar(“Loss/train”, loss.item(), epoch)
add_scalar ("L 1 val loss.item(), epoch)
.add_scalar(" val ROC_AuUC", epoch)
| writer.add_scalar ("M al PR_AUC", pr_auc, epoch)

writer.add scalar("l ", scheduler.get last 1r

writer.

writer roc_auc,

[@], epoch)
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i)I|ZxEELoss / 3GiFEELoss : BRI ZREUE / FiEuE LRIETEE |, Bi)l|%loss N REMIGIElossABERFNTIN S
FIR . BEHERSHERNLSK | TRNEZAKEL , T/ NUKEHEFANEERRL

ROCHRZ: : 185 AREZER (FPR) , M NEFEER ( TPR) , #UED BT &SR ITF

ROC AUC : ROCHIZ ~mFR , 0.5 = s2£fEtl , 1.0 = ==0KEE

PREAZ: : 184 ABEIER ( Recall ) |, #hh9Precision ( #EiEZ ) |, EKRIAFEEHITELROCEERNX

PR AUC : PREIZ TEFH

‘EaifF . BRSNS RSESCIRESAINTLE

FRNIBEE FIBR %
HCRRE (TP) B {ERBEME (FN)
HCRAM (TN) {iRBRTME (FP) HEtE

MNBEEREF LT
Precision = TP / (TP+FP)
Recall = TP / (TP+FN)

FN RZ — {RERIZSIZE ( T%Rwﬁ%gﬁi SR )
FP R%Z — {28URIZI=E ( IJReiEiRIRRER )
HEYIAISRIS AT | 2025
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Tensorboardsxfl

IgREAIBEIEERRTl ossHEZ:
Loss 2 cards
Loss/train I 1 Loss/val I r1

0.6 0.65
0.5 0.6
0.4 0.535
0.3 0.5
0.7 0.45
0 10 20 ad 40 S0 = 0 10 20 ad 40 50 =
P P
Run + Smoothed Value  Step  Relative Run + Smoothed Value  Step  Relative
[ 02107 02054 50 19.16 sec [ 0.4372 04353 50 19.16 sec
1 G | 1 G |

EPMARIERIRSER |, 2025
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ROC AUCHIPR AUCIEZMYASZE

Tensorboardsxfl

Metric 2 cards

Metric/val_PR_AUC I 1 Metric/val_ROC_AUC I

0.85
0.8
0.8
07 0.75
0 07
0.65
0 10 20 30 40 50 % 0 10 20 30 40 50 x
- 5
Run + Smoothed Value  Step Relative Run + Smoothed Value  Step Relative
® . 0.B562 08579 50 19.16 sec ® . 0.8762 08772 50 19.16 sec
4 I e - 4 NN e -

EPMARIERIRSER |, 2025



B ERA LRI RI®—53 2%

&= epochAIPRANZLEFIROCHILZE]

Tensorboard73=fl

Precision_Recall_Curve ROC_Curve
Precision_Recall_Curve L ROC_Curve I 8
0. Step 50 L B Step 50
Precision-Recall Curve (epoch 50) ROC Curve (epoch 50)
1.0
0.9
0.8 %
§ 0.7 - E
: v
0.6 - E
0.5 /’ —— ROC curve
—— PR curve 0.0 - 4 --- Random
0.0 02 04 06 08 10 0.0 0.2 04 06 0.8 1.0
Recall False Positive Rate

EMARIRBIRS R , 2025
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F M epochBYiRIE/ M FIRTHIEE]

Tensorboardsxfl

. . LearningRate
ConfusionMatrix ing

LearningRate I o
ConfusionMatrix J-F |-=,Q
0.01
®. Step 50
9 0.008

Confusion Matrix (epoch 50)

0.006
80
£
T 70 0.004
?
60
5 :
= | <o 0 10 20 a0 40 al =
“
@ |10 Run * Smoothed Value  Step  Relative
14}
gﬁ' ® . 0.0025 0.0025 50 19.16 sec
-30
Heal|thv Disease 1 G - |

Predicted

EMARIRBIRS R , 2025



SRR T H——Lightning Module

Lightning Module : —NEREZEIRE)|GEIEH TEEMSApython,

=
GBI REN : FEBFS optimizerzero_grad(). loss.backward(). optimizer.step() , {EZEEzIEE
203255 GPU / TPU / ZRilll4k : JUPABHEEAE

BN : Welcome to $ PyTorch Lightning — PyTorch Lightning 2.5.5 documentation
SE R : Pytorch Lightning SEETVAE - R0F
PSTEE © [E75XUE] APyTorch+LightningfiV AR RIAAD LIRS bilibili

EPMARIERIRSER |, 2025


https://lightning.ai/docs/pytorch/stable/
https://zhuanlan.zhihu.com/p/353985363
https://www.bilibili.com/video/BV1Ep421D7Qc/?vd_source=78ed733c857d74b8cdd6d1021eb4ab4a

SRIEIETH——Lightning Module

) (nn.! ) (Li )
self) L
€ layer_1 orch.nn (28 A
5 € layer 2 orch.n { ’ )
elf, x '
X X X ‘V'
X self (X I
X )
X self X el
4
i 1l def train_dataloader(self):
mnist_train (os.get ), train=True, download=True, mnist_trai ’ - I
ransform=transforms. ()) transf
mnist_train (mnist_train, batch_size=64)

def configure_optimizers(self):

zer + scheduler hedt optimizer, stej
optimizer torch.optim. (net.pa Le £), Ur
scheduler (optimizer, step_size
def training_step(self, batch, batch_idx):
output jel(data)

loss ¢ )ss(output, target)

REEN., #EINEL.
HHERFERIAK

RREHIEZ
{E5FNIERE

S BREZTER.



Lightningfli{t#&iE s R IE—RBIEX

PyTorch Lightning

# 2. EXEEY
class MLP(nn.Module):
def init (self, in_dim, hidden, out_dim):

super().__init_ () # 2. LightningModule
self.fcl = nn.Linear(in_dim, hidden) class DiseaseClassifier(pl.LightningModule):
self.fc2 = nn.Linear(hidden, out_dim) def _init_ (self, input_dim=58, hidden=16, 1lr=8.81):
super(). init ()
def forward(self, x): self.save hyperparameters()
h = torch.relu(self.fcl(x)) self.fcl = nn.Linear(input_dim, hidden)
out = torch.sigmoid(self.fc2(h)) self.fc2 = nn.Linear(hidden, 1)
return out, h self.criterion = nn.BCELoss()

model = MLP(56, 16, 1)
criterion = nn.BCELoss()

optimizer = optim.Adam{model.parameters(), 1lr=0.81)

EPMARIERIRSER |, 2025



Lightningflt{t&x% 53 RV —RB)I S5

PyTorch

# 4. plEEA

for epoch in range(1l, 51):
# ---- Training ----
model.train()

optimizer.zero _grad()

loss.backward()
optimizer.step()
scheduler.step()

# ---- Validation ----

model .eval()

with torch.no_grad():
v val pred, h_val

yv_pred, h = model(X_ train)

model (X _wval)

def

loss = criterion(y_pred.view(-1), y train)

def

val loss = criterion(y_val pred.view(-1), y val)

EPMARIERIRSER |, 2025

Lightning

training_step(self, batch, batch_idx):

x, v = batch

y_hat, = self(x)

loss = self.criterion(y_hat.view(-1), vy)
self.log("Loss/train", loss, prog_bar=True)

return loss

validation_ step(self, batch, batch_idx):
x, ¥y = batch
y_hat, h = self(x)

loss = self.criterion(y _hat.view(-1), y)



Lightningflt{tixiE 73 XU —REL T

PyTorch
8 HEEH: LHIERIEH

def plot confusion matrix(y_true, y pred, epoch, writer,

# FEEH: A ROC A
def plot roc_curve(y_true, y_scores, epoch, writer):
# HEEL v PR HH

def plot_pr curve(y_true, y_scores, epoch, writer):
# ---- Validation ----
model.eval()
with torch.no_grad():
v _val pred, h_val = model(X val)

val loss = criterion(y val pred.view(-1), y_val)

# ROC AUC
v _val score = y_val pred.view(-1).numpy()

roc_auc = roc_auc_scorel(y _val.numpy(), yv_val_score)

# PR AUC (average precision)

pr_auc = average precision_score(y val.numpy(), y val score)

# ROC S8

plot_roc_curve(y val.numpy(), y_val score, epoch, writer)

# Precision-Recall SF#55

plot_pr_curve(y val.numpy(), v_val score, epoch, writer)

# NESBAERE (#94E0.5)
v _val label = (y_val_score » ©.5).astype(int)

plot_confusion_matrix(y_val.numpy(), y_wval label, epoch, writer) c

SeZvfrvalidationd

classes=None):

Lightning

def validation epoch _end(self, outputs):

v_hat = torch.cat([o["y_hat"] for o in outputs]).detach().cpu().numpy()

y_true = torch.cat([o["y"] for o in outputs]).cpu().numpy()

# ROC AUC / PR AUC

roc_auc = roc_auc_score(y true, y_hat)

pr_auc = average precision score(y true, vy hat)
self.log("Metric/val ROC_AUC", roc_auc, prog_bar=True)
self.log("Metric/val PR_AUC", pr_auc, prog_bar=True)

# JEEAEEE

y_label = (y _hat » ©8.5).astype(int)

cm = confusion_matrix(y_true, y_label)

fig, ax = plt.subplots{figsize=(4, 4))

sns.heatmap(cm, annot=True, fmt="d", cmap="Blues", xticklabels=["Healthy
ax.set_xlabel("Predicted")

ax.set_ylabel("True")

ax.set_title(f"Confusion Matrix (epoch {self.current_epoch})")

PRI —ERE , TFER  RRENE

EPMARIERIRSER |, 2025



Lightningfli{t#&iE R E—HZEICHR

PyTorch

# 3. TensorBoard

writer = SummaryWriter(log_dir="runs/bio_demo™)

# ---- Validation ----
model.eval()
with torch.no _grad():

y_val pred, h_val = model(X_val)

val loss = criterion(y wal pred.view(-1), y val)

# ROC AUC
v _val score = y val pred.view(-1).numpy()

roc_auc = roc_auc_score(y val.numpy(), v val score)

# PR AUC (average precision)

pr_auc = average precision_score(y wval.numpy(), vy _val score)

# ROC Hh&EEH

plot roc_curve(y val.numpy(), vy _val score, epoch, writer)

# Precision-Recall AT

plot pr_curve(y val.numpy(), v _val score, epoch, writer)

# JENFAEHE (MED.5)
v _val label = (y val score > 0.5).astype(int)

plot_confusion_matrix(y_val.numpy(), y_val_label, epoch, writer

# 5.

writer.

E A TensorBoard

writer.add scalar("lLoss/train", loss.item(), epoch)
writer.add scalar("Loss/val™, val loss.item(), epoch)
writer.add scalar("Metric/val ROC_AUC", roc_auc, epoch)

writer.add scalar("Metric/val PR_AUC", pr_auc, epoch)

add scalar("LearningRate", scheduler.get last 1r()[0], epoch)f

FE— T —1"FaER

ik AF AR eldn
N -

Lightning

def validation_epoch_end(self, ocutputs):
yv_hat = torch.cat([o["y_hat"] for o in outputs]).detach().cpu().numpy()

v _true = torch.cat([e["y"] for o in outputs]).cpu().numpy()

# ROC AUC / PR AUC

roc_auc = roc_auc_score(y true, y hat)

pr_auc = average precision_score(y_true, y hat)
TEETf.log(”MetPEE?Lal_ROC_ﬂUC", Poc:ach pP;g_baP=True)
self.log("Metric/val PR_AUC", pr_auc, prog_bar=True)

# JEAE

v _label = (y _hat > 8.5).astype(int)

cm = confusion matrix(y true, y label)

fig, ax = plt.subplots(figsize=(4, 4))

sns.heatmap(cm, annotz=True, fmtz="d", cmap="Blues", xticklabels=["Healthy","I[
ax.set_xlabel("Predicted")

ax.set_ylabel("True")

ax.set title(f"Confusion Matrix (epoch {self.current_epoch})}")

self.logger.experiment.add _figure|"ConfusionMatrix™, fig, self.current_epoct
plt.close(fig)

logger = TensorBoardLogger("runs", name:"bio_demo_lightning”)I

model = DiseaseClassifier()

trainer = pl.Trainer(max_epochs=50, accelerator="auto", devices=z1), ngger:loggerl

trainer.fit(model, train_loader, val loader)

/A
EYABRISSTRE |, 2025



Loss/train

0.45

0.4

0.35

0.3

0.25

-1,300 -1,000

Run +

@ version_D

Value
0.2098

-500

[ & 1 Loss/val L

0.39
0.385
-
0 500 1000 1500 199 0 200 400 600 800 1000 1249 x
- o
Ste Relative
P + Run Value Step Time Relative
1,249 23.17 sec O version_0 0.3835 1,149 9/19/25, 6:54 PM 23.67 sec
A A

EGEEEsMESE4&ELoss=7 | &

NEEE TR , EEEFW IS Loss

EPMARIERIRSER |, 2025




Metric/val_PR_AUC L 1 Metric/val_ROC_AUC T rx ¢
0.927
0.935
0.926
0.934
0.9235
0.924 0533
0.923 0232
0 200 400 &00 800 1,000 1249 x 0 200 400 &00 800 1,000 1249 x
P P
Run + Value Step Relative + Run + Value Step Relative +

@ version_0

0.9272 1,249 25.98 sec @ version_0 0.9354 1,249 25.98 sec

BFEEEER/) , FHRaucEARARE
54M1250step = train data(800) / batchsize(32) * epoch(50)

EPMARIERIRSER |, 2025




TensorBoard +Lightning——&EiBE R ELER

Precision_Recall_Curve 1}[ E‘} ROC_Curve ];[ IE"
@ version_0 Step 49 @ version_0 Step 49

Precision Recall Curve (epoch 49) ROC Curve (epoch 49)
1.0 1.0 - -
Ed
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ra
@ "
0.8 *,-‘;f -
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c 0.6 /
=] ] ;
Yo7 ul -
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https://lightning.ai/docs/pytorch/stable/
https://zhuanlan.zhihu.com/p/353985363
https://www.bilibili.com/video/BV1Ep421D7Qc/?vd_source=78ed733c857d74b8cdd6d1021eb4ab4a

