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https://scikit-learn.org/stable/auto_examples/ensemble/plot_isolation_forest.html#tsphx—glr—

auto—examples—-ensemble—plot-isolation—-forest-py
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import numpy as np
import pandas as pd

import suanpan
from suanpan.app import app
from suanpan.app.arguments import Csv

def toDataFrame(X):

featureColumns = ["feature_{}".format(i) for i in range(X.sha
pel1])]

return pd.DataFrame(X, columns=featureColumns)


https://scikit-learn.org/stable/auto_examples/ensemble/plot_isolation_forest.html#sphx-glr-auto-examples-ensemble-plot-isolation-forest-py

@app.output(Csv(key="outputDatal"))
@app.output(Csv(key="outputData2"))
@app.output(Csv(key="outputData3"))
def Demo(context):

args = context.args

rng = np.random.RandomState(42)

# Generate train data

X = 0.3 % rng.randn(100, 2)

X_train = np.r_[X + 2, X - 2]

# Generate some regular novel observations

X = 0.3 % rng.randn(20, 2)

X_test = np.r_[X + 2, X - 2]

# Generate some abnormal novel observations

X_outliers = rng.uniform(low=-4, high=4, size=(20, 2))

return toDataFrame(X_train), toDataFrame(X_test), toDataFrame
(X_outliers)

if __name__ == "__main__":

suanpan.run(app)

B_Ey: MUHMT R, BRE—BoERINFEEE, l&FHER
o #EEIZ¥: max_samples=100, contamination=0.1
=887 Decision Function®iti, {FA&EE K decision_functionIfgE, LR

import joblib
import numpy as np

import suanpan
from suanpan.app import app
from suanpan.app.arguments import File, Npy



@app.input (

File(

key="inputModell", alias="inputModel", name="model", type

="model", required=True

)
)
@app.output(Npy(key="outputDatal"))
@app.output(Npy(key="outputData2"))
@app.output (Npy(key="outputData3"))
def Demo(context):

args = context.args

model = joblib.load(args.inputModel)

XX, Yy = np.meshgrid(np.linspace(-5, 5, 50), np.linspace(-5,
5, 50))

Z = model.decision_function(np.c_[xx.ravel(), yy.ravel()])

Z = Z.reshape(xx.shape)

return xx, yy, Z

if __name__ == "__main__

suanpan.run(app)

o FMED: ERER

import os

from matplotlib import pyplot as plt
import suanpan

from suanpan.app import app

from suanpan.app.arguments import Csv, Folder, Npy

TMP_FOLDER = "/tmp/result"



@app.input(Csv(key="inputDatal", alias="X_train"))
@app.input(Csv(key="inputData2", alias="X_test"))
@app.input(Csv(key="inputData3", alias="X_outliers"))
@app.input(Npy(key="inputData4", alias="xx"))
@app.input(Npy(key="inputData5", alias="yy"))
@app.input(Npy(key="inputData6", alias="Z7"))
@app.output(Folder(key="outputDatal"))
def Demo(context):

args = context.args

X_train = args.X_train.values
X_test = args.X_test.values
X_outliers = args.X_outliers.values

if not os.path.exists(TMP_FOLDER):
os.makedirs(TMP_FOLDER)

plt.title("IsolationForest")
plt.contourf(
args.xx, args.yy, args.Z, cmap=plt.cm.Blues_r # pylint:
disable=no-member

)

bl = plt.scatter(X_train[:, 0], X_train[:, 1], c="white", s=2
0, edgecolor="k")
b2 = plt.scatter(X_test[:, @], X_test[:, 1], c="green", s=20,
edgecolor="k")
c = plt.scatter(X_outliers[:, @], X_outliers[:, 1], c="red",
s=20, edgecolor="k")
plt.axis("tight")
plt.xlim((-5, 5))
plt.ylim((-5, 5))
plt.legend(
[b1, b2, c],
[
"training observations",
"new regular observations",
"new abnormal observations",
I
loc="upper left",



)
plt.savefig(os.path.join(TMP_FOLDER, "isolation_forest.png"),
format="png")

return TMP_FOLDER

if __name__ == "__main__

suanpan.run(app)

MR

IsolationForest

o training observations
@ new regular observations
e new abnormal observations
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import numpy as np
import pandas as pd
from scipy.special import expit

import suanpan
from suanpan.app import app
from suanpan.app.arguments import Csv

@app.output(Csv(key="outputDatal))
def Demo(context):
args = context.args

# Generate data (adapted from G. Ridgeway's gbm example)
n_samples = 1000


https://scikit-learn.org/stable/auto_examples/ensemble/plot_gradient_boosting_oob.html#sphx-glr-auto-examples-ensemble-plot-gradient-boosting-oob-py

random_state = np.random.RandomState(13)

x1 = random_state.uniform(size=n_samples)

x2 = random_state.uniform(size=n_samples)
x3 = random_state.randint(@, 4, size=n_samples)
= expit(np.sin(3 * x1) - 4 *x x2 + x3)
= random_state.binomial(1, p, size=n_samples)
X = np.c_I[x1, x2, x3]

X = X.astype(np.float32)

feature_columns = ["feature_{}".format(i) for i in range(X.sh

apel1])]
label_columns = ["label"]

feature = pd.DataFrame(X, columns=feature_columns)
label = pd.DataFrame(y, columns=label_columns)

return pd.concat([feature, labell], axis=1, join_axes=[feature

.index])

if __name__ == "__main__

suanpan.run(app)
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import joblib
import numpy as np

import suanpan
from suanpan.app import app
from suanpan.app.arguments import Csv, File, Json, ListOfString,

String

n_estimators = 1200



def heldout_score(clf, X_test, y_test):
score = np.zeros((n_estimators,), dtype=np.float64)
for i, y_pred in enumerate(clf.staged_decision_function(X_tes
t)):
score[i] = clf.loss_(y_test, y_pred)

return score

def cv_estimate(kfold, classifier, X_train, y_train):
val_scores = np.zeros((n_estimators,), dtype=np.float64)
for train, test in kfold.split(X_train, y_train):
classifier.fit(X_train[train], y_train[train])
val_scores += heldout_score(classifier, X_train[test], y_
train[test])
val_scores /= kfold.n_splits

return val_scores

@app.input(

File(

key="inputModell", alias='"gbtcModel", name="model", type=

"model", required=True

)
)
@app.input(

File(

key="inputModel2", alias="kfoldModel", name="model", type

="model", required=True

)
)
@app.input(Csv(key="inputData3", alias="trainData", required=True
))
@app.param(List0fString(key="paraml", alias="featureColumns", req
uired=True))
@app.param(String(key="param2", alias="labelColumn", required=Tru
e))
@app.output(Json(key="outputDatal"))
def Demo(context):

13



args = context.args

classifier = joblib.load(args.gbtcModel)
kfold = joblib.load(args.kfoldModel)
df = args.trainData

X_train df [args.featureColumns].values

y_train df [args. labelColumn].values
return {"cv_score": cv_estimate(kfold, classifier, X_train, vy
_train)}

if __name__ == "__main__

suanpan.run(app)

F=Fo, HESIMLDL
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import joblib
import numpy as np

import suanpan

from suanpan.app import app

from suanpan.app.arguments import Csv, File, Json, ListOfString,
String

n_estimators = 1200

def heldout_score(classifier, X_test, y_test):
score = np.zeros((n_estimators,), dtype=np.float64)
for i, y_pred in enumerate(classifier.staged_decision_functio
n(X_test)):
score[i] = classifier.loss_(y_test, y_pred)

return score
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@app.input (

File(

key="inputModell", alias="inputModel", name="model", type

="model", required=True

)
)
@app.input(Csv(key="inputData2", alias="testData", required=True)
)
@app.param(List0fString(key="paraml", alias="featureColumns", req
uired=True))
@app.param(String(key="param2", alias="labelColumn", required=Tru
e))
@app.output(Json(key="outputDatal"))
def Demo(context):

args = context.args

classifier = joblib.load(args.inputModel)

df = args.testData
X_test = dfl[args.featureColumns].values
y_test = df[args.labelColumn].values

return {"test_score": heldout_score(classifier, X_test, y_tes

t)}

if __name__ == "__main__

suanpan.run(app)

2, HERER

import os

import joblib
import numpy as np
from matplotlib import pyplot as plt

import suanpan
from suanpan.app import app

15



from suanpan.app.arguments import File, Folder, Json

n_estimators = 1200
TMP_FOLDER = "/tmp/result"”

@app.input (

File(

key="inputModell", alias="inputModel", name="model", type

="model", required=True

)
)
@app.input(Json(key="inputData2", alias="testScore", required=Tru
e))
@app.input(Json(key="inputData3", alias="cvScore", required=True)
)
@app.output(Folder(key="outputDatal"))
def Demo(context):

args = context.args

if not os.path.exists(TMP_FOLDER):
os.makedirs(TMP_FOLDER)

X = np.arange(n_estimators) + 1

classifier = joblib.load(args.inputModel)
# Estimate best n_estimator using cross—-validation

cv_score = np.array(args.cvScore["cv_score"])

# Compute best n_estimator for test data
test_score = np.array(args.testScore["test_score"])

# negative cumulative sum of oob improvements

cumsum = -np.cumsum(classifier.oob_improvement_)

# min loss according to 00B
oob_best_iter = x[np.argmin(cumsum)]

# min loss according to test (normalize such that first loss
is 0)

16



test_score -= test_scorel0]
test_best_iter = x[np.argmin(test_score)]

# min loss according to cv (normalize such that first loss is

0)
cv_score —= cv_score[0]

cv_best_iter = x[np.argmin(cv_score)]

# color brew for the three curves
oob_color = list(map(lambda x: x / 256.0, (190, 174,

test_color = list(map(lambda x: x / 256.0, (127, 201,

cv_color = list(map(lambda x: x / 256.0, (253, 192,

# plot curves and vertical lines for best iterations

212)))
127)))

134)))

plt.plot(x, cumsum, label="00B loss", color=oob_color)

plt.plot(x, test_score, label="Test loss", color=test_color)

plt.plot(x, cv_score, label="CV loss", color=cv_color)

plt.axvline(x=o00b_best_iter, color=oob_color)
plt.axvline(x=test_best_iter, color=test_color)
plt.axvline(x=cv_best_iter, color=cv_color)

# add three vertical lines to xticks
xticks = plt.xticks()
xticks_pos = np.array(

xticks[@].tolist() + [oob_best_iter, cv_best_iter,

est_iter]

)

xticks_label = np.array(

list(map(lambda t: int(t), xticks[@])) + ["00B",

est"]

)

ind = np.argsort(xticks_pos)

xticks_pos = xticks_pos[ind]

xticks_label = xticks_label[ind]

plt.xticks(xticks_pos, xticks_label)

plt.legend(loc="upper right")
plt.ylabel("normalized loss")
plt.xlabel("number of iterations")

IICVII ,

test_b

IIT

plt.savefig(os.path.join(TMP_FOLDER, "oob.png"), format="png"
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return TMP_FOLDER

if __name__ == "__main__

suanpan.run(app)
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import numpy as np
import pandas

from sklearn.datasets import make_blobs

import suanpan
from suanpan.app import app

from suanpan.app.arguments import Csv

def createDataFrame(X, y):

featureCount = X.shapel[1]

SigmoidiziEE
fi2
o &
igmoidiZES
T

featureColumns = ["feature_{}".format(i) for i in range(featu

19
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reCount) ]
labelColumns = ["label"]

features = pandas.DataFrame(X, columns=featureColumns)
label = pandas.DataFrame(y, columns=labelColumns)

return pandas.concat([features, label], axis=1, join_axes=[fe
atures.index])

@app.output(Csv(key="outputDatal"))
@app.output(Csv(key="outputData2"))
@app.output(Csv(key="outputData3"))
@app.output(Csv(key="outputDatad4"))
def Demo(context):

args = context.args
np.random.seed(0)

# Generate data
X, y = make_blobs(n_samples=1000, n_features=2, random_state=
42, cluster_std=5.0)

X_train, y_train

X[:600], y[:600]

X[600:800], y[600:800]
X_train_valid, y_train_valid = X[:800], y[:800]
X_test, y_test = X[800:]1, y[800:]

X_valid, y_valid

return (
createDataFrame(X_train, y_train),
createDataFrame(X_valid, y_valid),
createDataFrame(X_train_valid, y_train_valid),
(

createDataFrame(X_test, y_test),

if __name__ == "__main__

suanpan.run(app)
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import joblib
from sklearn.metrics import log_loss

import suanpan

from suanpan.app import app

from suanpan.app.arguments import Csv, File, Json, ListOfString,
Npy, String

@app.input(Csv(key="inputDatal", alias="inputData", required=True
))
@app.input (

File(

key="inputModel2", alias="inputModel", name="model", type

="model", required=True

)
)
@app.column(ListOfString(key="paraml", alias="featureColumns", re
quired=True))
@app.column(String(key="param2", alias="labelColumn", required=Tr
ue))
@app.output(Json(key="outputDatal"))
@app.output(Npy(key="outputData2"))
def Demo(context):

args = context.args

df = args.inputData
clf = joblib.load(args.inputModel)

clf_probs = clf.predict_proba(dflargs.featureColumns].values)
score = log_loss(df[args.labelColumn].values, clf_probs)

return {"score": score}, clf_probs

21



if __name__ == "__main__

suanpan.run(app)

o EMED, MEREERR
o Sigmoid# fEfi#

import os

import joblib
import numpy as np
from matplotlib import pyplot as plt

import suanpan
from suanpan.app import app
from suanpan.app.arguments import File, Folder

TMP_FOLDER = "/tmp/result"

@app.input(
File(
key="inputModell",
alias="calibratedModel",
name="model",
type="model",
required=True,

)
@app.output(Folder(key="outputDatal"))
def Demo(context):

args = context.args

if not os.path.exists(TMP_FOLDER):
os.makedirs(TMP_FOLDER)

calibratedModel = joblib.load(args.calibratedModel)

# Illustrate calibrator

22



plt.figure(figsize=(12.8, 9.6))

colors = ["r", "g", "b"]

# generate grid over 2-simplex

pld = np.linspace(0, 1, 20)

pd, pl = np.meshgrid(pld, pld)

p2 =1 - po - pl

p = np.c_[p0@.ravel(), pl.ravel(), p2.ravel()]
p = plpl:, 2] >= 0]

calibratedClassifier = calibratedModel.calibrated_classifiers
_lo]
prediction = np.vstack(
[
calibrator.predict(this_p)
for calibrator, this_p in zip(calibratedClassifier.ca
librators_, p.T)
]
). T
prediction /= prediction.sum(axis=1)[:, Nonel

# Plot modifications of calibrator
for i in range(prediction.shape(@]):
plt.arrow(
pli, o],
pli, 11,
prediction[i, @] - p[i, 0],
prediction[i, 1] - pli, 11,
head_width=1e-2,
color=colors[np.argmax(p[il)],
)
# Plot boundaries of unit simplex
plt.plot([0.0, 1.0, 0.0, 0.0], [0.0, 0.0, 1.0, 0.0], "k", lab

el="Simplex")

plt.grid(False)
for x in [0.0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9,
1.0]:
plt.plot([0, x], [x, 01, "k", alpha=0.2)
plt.plot([0, 0 + (1 - x) / 2], [x, x + (1 - x) / 2], "kK",
alpha=0.2)
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plt.plot([x, x + (1 - x) / 2], [0, @ + (1 - x) / 2], "k",
alpha=0.2)

plt.title("Illustration of sigmoid calibrator")

plt.xlabel("Probability class 1")

plt.ylabel("Probability class 2")

plt.xlim(-0.05, 1.05)

plt.ylim(-0.05, 1.05)

plt.savefig(os.path.join(TMP_FOLDER, "calibration.png"), form
at="png")

return TMP_FOLDER

if __name__ == "__main__

suanpan.run(app)
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import os

from matplotlib import pyplot as plt

import suanpan
from suanpan.app import app
from suanpan.app.arguments import Csv, Folder, Npy, String

TMP_FOLDER = "/tmp/result"

@app.input (Npy(key="inputDatal", alias="calibratedProbs", requir
ed=True))
@app.input (Npy(key="inputData2", alias="probs", required=True))
@app.input(Csv(key="inputData3", alias="testData", required=True
))
@app.param(String(key="paraml", alias="labelColumn", required=Tr
ue))
@app.output(Folder(key="outputDatal"))
def Demo(context):

args = context.args

if not os.path.exists(TMP_FOLDER):
os.makedirs(TMP_FOLDER)

calibratedProbs = args.calibratedProbs
probs = args.probs
yTest = args.testDatalargs.labelColumn].values

# Plot changes in predicted probabilities via arrows
plt.figure(figsize=(12.8, 9.6))
colors = ["r", "g", "b"]
for i in range(probs.shapel@]):
plt.arrow(
probs[i, 0],
probs[i, 11,
calibratedProbs[i, @] - probs[i, oI,
calibratedProbs[i, 1] - probs[i, 1],
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color=colors[yTest[il],
head_width=1e-2,

# Plot perfect predictions

plt.
plt.
plt.

plot([1.0], [0.0], "ro", ms=20, label="Class 1")
plot([0.0], [1.0], "go", ms=20, label="Class 2")
plot([0.0], [0.0], "bo", ms=20, label="Class 3")

# Plot boundaries of unit simplex

plt.

plot([0.0, 1.0, 0.0, 0.0], [0.0, 0.0, 1.0, 0.0], "k", la

bel="Simplex")

# Annotate points on the simplex

plt.

plt.
plt.

plt.

annotate(

r'($\frac{1}{3}$, $\frac{1}{3}$, $\frac{1}{3}%)",
xy=(1.0 / 3, 1.0 / 3),

xytext=(1.0 / 3, 0.23),

xycoords="data",
arrowprops=dict(facecolor="black", shrink=0.05),
horizontalalignment="center",

verticalalignment="center",

plot([1.0 / 31, [1.0 / 31, "ko", ms=5)

annotate(

r'*($\frac{1}{2}$, $0%$, $\frac{1}{2}$)",

xy=(0.5, 0.0),

xytext=(0.5, 0.1),

xycoords="data",
arrowprops=dict(facecolor="black", shrink=0.05),
horizontalalignment="center",

verticalalignment="center",

annotate(

r'($0$, $\frac{1}{2}$, $\frac{1}{2}$)",

xy=(0.0, 0.5),

xytext=(0.1, 0.5),

xycoords="data",
arrowprops=dict(facecolor="black", shrink=0.05),
horizontalalignment="center",
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verticalalignment="center",

plt.annotate(
r'($\frac{1}{2}$, $\frac{1}{2}$, $0%)",
xy=(0.5, 0.5),
xytext=(0.6, 0.6),
xycoords="data",
arrowprops=dict(facecolor="black", shrink=0.05),
horizontalalignment="center",

verticalalignment="center",

plt.annotate(
r'*($0%, $0$, $1%)",
xy=(0, 0),
xytext=(0.1, 0.1),
xycoords="data",
arrowprops=dict(facecolor="black", shrink=0.05),
horizontalalignment="center",

verticalalignment="center",

plt.annotate(
r'*($1s, $0$, $0%)",
xy=(1, @),
xytext=(1, 0.1),
xycoords="data",
arrowprops=dict(facecolor="black", shrink=0.05),
horizontalalignment="center",

verticalalignment="center",

plt.annotate(
r*(ses, $1%$, $e0s)",
xy=(0, 1),
xytext=(0.1, 1),
xycoords="data",
arrowprops=dict(facecolor="black", shrink=0.05),
horizontalalignment="center",

verticalalignment="center",

# Add grid
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plt.grid(False)
for x in [0.0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9,

1.0]:

plt.plot([0, xI, [x, @1, "k", alpha=0.2)

plt.plot([0, @ + (1 - x) / 21, [x, x + (1 - x) / 2], "k"
, alpha=0.2)

plt.plot(ix, x + (1 - x) / 21, [0, @ + (1 - x) / 21, "k"
, alpha=0.2)

plt.title("Change of predicted probabilities after sigmoid c
alibration")

plt.xlabel("Probability class 1")

plt.ylabel("Probability class 2")

plt.xlim(-0.05, 1.05)

plt.ylim(-0.05, 1.05)

plt.legend(loc="best")

plt.savefig(os.path.join(TMP_FOLDER, "calibration.png"), for
mat="png")

return TMP_FOLDER

if __name__ == "__main__

suanpan.run(app)

BREWTF:
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Param Grid: *
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KIFRZXIGIE (KFold) : nSplits:3
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EHMBEKTRZFENNE, EROEEITHIET, #TE - LEXENEMRE, NEERBITNEL,
B FIRSIMUE R ZIEAEERR T MRNN—F BERBIASAH(1), 22T S —TREVRES, BEF LED
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ERERRVEIIAS

28517
BEINEN—ENHBEZHIESET L —BHNRBARRKS. BPHRMNTUELWMANE L—FIHRE
IRES h(t-1) MARFRFIEIE x(1) BT BER K sigmoid, BRESIINGELE A .HFsigmoid R A H
fit) @AIF0,1]1ZE), FMARXENHE () MERRTESET L —EREMARKSHEER, ZBFRIK
B A R:

O = o(Wh®D + Usz(t) + by)
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Hep Wf, Uf, bf ZRIAEMEXRZBINENRBE.

fr=0Wi-[heox, 2] + by)

BTG RIS
3.5
EEJ)\IUE/REﬁzﬂﬂ'_inﬂkuEP??ﬁ%ﬂﬂB“?ﬁE’J{EMo HAEME 5 HM, DR BN ERIsigmoid

B> XBREBITSEFH ZAIRIMLE, ®MEn (1), F2HD jj“EaJ)\I]FH’Jtanh):” X RIREBACIE
iFﬁlﬁ’]ﬂs& EMEWMEN a(t), KREEEMTEIERESHITER. ZBERAXFTLUN:
i® = o(W;h® Y + Usz(t) + b;)
a® = tanh(W,h¢~Y 4+ U, z(t) + b,)
Hep Wi, Ui, bi, Wa, Ua, ban B A% M xRN EMNRRZE.

i =0 (Wi-lhi—1,2¢] + b;)

Cy = tanh(We-[he—1, 4] + be)
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BANIRIS R
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IR ERER BNEERSC(t-1EREFHNMRIREC(H, ERXTIRPE RIS R C(t-1)K R
EREBRICZAINSEIF. ERENRMT
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HE—"Tsigmoid B, REMENETIRESE FTREUASER

MENRRAERNEBRLENAST, B, K17
BT RtanE, BHEEIRES Ct Felhsigmoid EHI%IH, M

2 h(t-1), ERAEFINEIEL D x(1).18F,
SREXEAIFR ERIEB
® = o(W,h¢ Y + U,z(t) + b,)
r® = o) © tanh(C®)
BREEFH Wo, Uo, bon Al A% MR RNNEN RIZE.

h-f‘
‘%D o, =0c (W, [he—1, 2] + bo)
- 3 5 h: = op * tanh (Cy)
[ >
-k o ) [ S 1)

Keras LSTM BiEiEHY:
LSTMIREIF 32
1.8 B iERISequential()
2IEERILSTMIRELZZRYY, HAphiddenLayerR R NREMEZ T T, BRZENBEEITUNREFE
Psigmoid B EtanhZ, (EFE:LSTMIIZIEBRIE X EFE A B [samples,time_steps,features], & B A5
Mzln,1,mlZRM, BIMET ZMHERA, — T HE)

ARNMER 2 ERE
4 RIFEE, EENNNRKRRBAAMLE, EFERNMKRHREMSE MAE-FTFEE, binary-
crossentropy— BT 1B 92, categorical-crossentropy—FAFInE 9%, HANERBENEBNE
BN Z I RMMEE AdaGrad, AdaDelta,Adam, EfthERIREINEA,

model = Sequential()

model.add(LSTM(hiddenLayer, input_shape=(train_x.shapel[1], train_
x.shapel[2])))

model.add(Dense(1) )model.compile(loss=1loss, optimizer=optimizer, m

etrics=["accuracy"])

LSTME BYj)l| £5:
BiRBFHILSTMEREH TS, Ehepochs B ERIIREL, batchsizeBlB R EIFFIEN D 2,
validationdataBl % A3 X IGTEAY 5 =0 X 2R #1738 1

# Fit network
checkpointer = ModelCheckpoint(filepath=outputModel, verbose=1, s
ave_best_only=True)
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history = model. fit(

train_x,train_y,

epochs=epochs,

batch_size=batchSize,

validation_data=(test_x, test_y),
verbose=2,shuffle=False,callbacks=[checkpointer],)

logger.info(model.summary())
show_picture(history, imageFolder)

LSTMAE B F51:0 -
BRGNS R AN, 1,mIKE, EESEHreshapeBIRANESR

yhat = model.predict(test_X)
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IHid: 5347
https://scikit—learn.org/stable/auto_examples/ensemble/plot_adaboost_regression.html#sphx-

glr—-auto—examples—ensemble-plot—-adaboost-regression-py

TEAmBERR:
EEWED (
DecizionTr...
1R
s
& -
RERES (
DecisionTr... &
AdaBoostE]

(AdaBoost...

MEZA=1T8%

B8, BURER, £ TN ETE

rng = np.random.RandomState(1)

>
1

np.linspace(@, 6, 100)[:, np.newaxis]
np.sin(X).ravel() + np.sin(6 x X).ravel() + rng.normal(o, 0.1,
X.shapel[0])
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InBid: 6543
https://scikit-

learn.org/stable/auto_examples/ensemble/plot_gradient_boosting_quantile.html#sphx—glr—

auto—examples—ensemble-plot—gradient-boosting—quantile-py
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OPTICSERZEE LB

InHid: 6863

https://scikit-learn.org/stable/auto_examples/cluster/plot_optics.html#sphx—glr-auto-

examples-cluster—plot-optics—py

TEAmMBRR:
1ﬁ|wm-
TA — Igﬁ.
$KEWlabels
@ Eona Gl
A1 @1‘.‘13 wm&m@
-6z =7 OPTICSERE
@ﬂ“ma
4
RINEEER
=k ﬁ@A%
o F—Hlo, BEEM, ERATRENNE

import numpy as np
import pandas as pd

import suanpan
from suanpan.app import app
from suanpan.app.arguments import Csv

@app.output(Csv(key="outputDatal"))
def Demo(_):
# Generate sample data
np.random.seed(0)
n_points_per_cluster = 250

X

e LSRR

e Mmﬂiﬁ
P @ﬁl
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I — \
E_87,

Cl = [-5, -2] + 0.8 * np.random.randn(n_points_per_cluster, 2

C2 = [4, -1] + 0.1
C3 = 1[1, -2] + 0.2
C4 = [-2, 3] + 0.3

*
*
*

C5 = [3, -2] + 1.6 *

np.random.randn(n_points_per_cluster, 2)
np.random.randn(n_points_per_cluster, 2)
np.random.randn(n_points_per_cluster, 2)
np.random.randn(n_points_per_cluster, 2)

C6 = [5, 6] + 2 * np.random.randn(n_points_per_cluster, 2)

X = np.vstack((C1, C2, C3, C4, C5, C6))

print(X.shape)

return pd.DataFrame(X, columns=["feature_1", "feature_2"])

if __name__ == "__main__

suanpan.run(app)

o 4 pflabe

import joblib
from sklearn.cluster import cluster_optics_dbscan

import suanpan
from suanpan.app import app
from suanpan.app.arguments import File, Npy

def load_model(model_file):
return joblib.load(model_file)

@app.input(
File(
key="inputModell", alias="inputModel", name="model"
="model", required=True

)

OPTICSRZ, FTAZSE AImin_samples=50, xi=.05, min_cluster_size=.05

F=Ho, REEFEERN

type

52



)
@app.output(Npy(key="outputDatal"))

@app.output(Npy(key="outputData2"))
def Demo(context):
args = context.args

model = load_model(args.inputModel)

labels_050 = cluster_optics_dbscan(
reachability=model.reachability_,
core_distances=model.core_distances_,
ordering=model.ordering_,
eps=0.5,

)
labels_200 = cluster_optics_dbscan(

reachability=model.reachability_,
core_distances=model.core_distances_,
ordering=model.ordering_,

eps=2,

return labels_050, labels_200

if __name__ == "__main__
suanpan.run(app)

o FREVREER

import joblib

import suanpan
from suanpan.app import app
from suanpan.app.arguments import File, Npy

def load_model(model_file):
return joblib.load(model_file)
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@app.input (

File(

key="inputModell", alias="inputModel", name="model", type

="model", required=True

)
)
@app.output(Npy(key="outputDatal"))
@app.output(Npy(key="outputData2"))
def HelloWorld(context):

args = context.args

model = load_model(args.inputModel)
reachability = model.reachability_I[model.ordering_]
labels = model. labels_[model.ordering_]

return reachability, labels

if __name__ == "__main__

suanpan.run(app)

e FMHD, ERETR

import os

import matplotlib.gridspec as gridspec
import numpy as np
from matplotlib import pyplot as plt

import suanpan
from suanpan.app import app

from suanpan.app.arguments import Csv, Folder, Npy

TMP_FOLDER = "/tmp/result"



@app.
@app.
@app.
@app.
@app.
@app.

def

“k."

alph

alph

input(Csv(key="inputDatal"))
input (Npy(key="inputData2"))
input(Npy(key="inputData3"))

( ( )

input (Npy(key="inputData4")
input(Npy(key="inputData5"))
output(Folder(key="outputDatal"))
Demo(context):

args = context.args

if not os.path.exists(TMP_FOLDER):
os.makedirs(TMP_FOLDER)

X = args.inputDatal.values
labels_050 = args.inputData2
labels_200 = args.inputData3
reachability = args.inputData4
labels = args.inputData5

space = np.arange(len(X))

plt.figure(figsize=(12.8, 9.6))
G 3)

axl = plt.subplot(G[0, :1)
ax2 = plt.subplot(G[1, 01)
ax3 = plt.subplot(G[1, 11)
ax4 = plt.subplot(G[1, 21)

gridspec.GridSpec(2,

# Reachability plot

colors = ["g.", "r.", "b.", "y.", "c."]

for klass, color in zip(range(@, 5), colors):
Xk
Rk reachability[labels == klass]
axl.plot(Xk, Rk, color, alpha=0.3)

axl.plot(space[labels == -1], reachability[labels ==

, alpha=0.3)

space[labels == klass]

_1]’

axl.plot(space, np.full_like(space, 2.0, dtype=float), "k-",

a=0.5)

axl.plot(space, np.full_like(space, 0.5, dtype=float), "k-.",

a=0.5)
axl.set_ylabel("Reachability (epsilon distance)")
axl.set_title("Reachability Plot")
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# OPTICS
colors = ["g.", "r.", "b.", "y.", "c."]
for klass, color in zip(range(@, 5), colors):
Xk = X[labels == klass]
ax2.plot(Xk[:, @1, Xk[:, 11, color, alpha=0.3)
ax2.plot(X[labels == -1, @], X[labels == -1, 1], "k+", alpha=
0.1)
ax2.set_title("Automatic Clustering\nOPTICS")

# DBSCAN at 0.5
colors = ["g", "greenyellow", "olive", "r", "b", "c"]
for klass, color in zip(range(@, 6), colors):

Xk = X[labels_050 == klass]

ax3.plot(Xk[:, @], Xk[:, 11, color, alpha=0.3, marker="."

ax3.plot(X[labels_050 == -1, 0], X[labels_050 == -1, 1], "k+"

, alpha=0.1)
ax3.set_title("Clustering at 0.5 epsilon cut\nDBSCAN")

# DBSCAN at 2.
colors = ["g.",
for klass, color in zip(range(@, 4), colors):

Xk = X[labels_200 == klass]

ax4.plot(Xk[:, @1, Xk[:, 11, color, alpha=0.3)
ax4.plot(X[labels_200 == -1, 0], X[labels_200 == -1, 1], "k+"

, alpha=0.1)

ax4.set_title("Clustering at 2.0 epsilon cut\nDBSCAN")

”m.“’ Ily. , "C.“]

plt.savefig(os.path.join(TMP_FOLDER, "optics.png"), format="p

ngn)

return TMP_FOLDER

if __name__ == "__main__
suanpan.run(app)
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Reachability Plot
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One-class SVM with non-linear kernel (RBF)

One-class SVM with non-linear kernel (RBF)

IMBID: 4645

@,

AIMB D R287, E—HDNEER, EZZ D HO0neClassSVMTI =
BIERBIE M EE, 258X, X outliers,xx, yy
o HFEFETRABUWT:

# coding=utf-8
import numpy as np

import suanpan
from suanpan.app import app
from suanpan.app.arguments import Npy

# EXHH
@app.output(Npy(key="outputDatal"))
@app.output(Npy(key="outputData2"))
@app.output(Npy(key="outputData3"))
@app.output(Npy(key="outputData4d"))
def Demo(context):

Ly

OneClassSVM
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XX, Yy = np.meshgrid(np.linspace(-5, 5, 500), np.linspace(-5,
5, 500))

# Generate train data

X = 0.3 * np.random.randn(100, 2)

# Generate some abnormal novel observations

X_outliers = np.random.uniform(low=-4, high=4, size=(20, 2))

return X, X_outliers, xx, yy

if __name__ == "__main__

suanpan.run(app)

e OneClassSVMT 2B aT:

# coding=utf-8

import os

import matplotlib.font_manager
import matplotlib.pyplot as plt
import numpy as np

import suanpan

from sklearn import svm

from suanpan.app import app

from suanpan.app.arguments import Folder, Npy

TMP_FOLDER = "/tmp/result"

# EXHAN
@app.input(Npy(key="inputDatal", required=True))
@app.input(Npy(key="inputData2", required=True))
@app.input(Npy(key="inputData3", required=True))
@app.input(Npy(key="inputData4", required=True))
# EXHT

@app.output(Folder(key="outputDatal", required=True))
def Demo(context):
args = context.args



if not os.path.exists(TMP_FOLDER):
os.makedirs(TMP_FOLDER)

X_outliers = args.inputData2

XX

yy

args.inputData3

args.inputData4

X = 0.3 * np.random.randn(100, 2)

X_train = np.r_[X + 2, X - 2]

# Generate some regular novel observations
X = 0.3 * np.random.randn(20, 2)

X_test = np.r_[X + 2, X - 2]

clf = svm.0OneClassSVM(nu=0.1, kernel="rbf", gamma=0.1)
clf.fit(X_train)

y_pred_train = clf.predict(X_train)

y_pred_test = clf.predict(X_test)

y_pred_outliers = clf.predict(X_outliers)

n_error_train = y_pred_train[y_pred_train == -1].size
n_error_test = y_pred_test[y_pred_test == -1].size
n_error_outliers = y_pred_outliers[y_pred_outliers == 1].size

clf.decision_function(np.c_[xx.ravel(), yy.ravel()])

Z.reshape(xx.shape)

plt.title("Novelty Detection")

plt.contourf(xx, yy, Z, levels=np.linspace(Z.min(), @, 7), cm
ap=plt.cm.PuBu)

a = plt.contour(xx, yy, Z, levels=[0], linewidths=2, colors=
"darkred")

plt.contourf(xx, yy, Z, levels=[0, Z.max()], colors="paleviol
etred")

s = 40

bl = plt.scatter(X_train[:, 0], X_train[:, 11, c="white", s=s
, edgecolors="k")

b2 = plt.scatter(X_test[:, @], X_test[:, 1], c="blueviolet",
s=s, edgecolors="k")

c = plt.scatter(X_outliers[:, @], X_outliers[:, 1], c="gold",
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s=s, edgecolors="k")

plt.
plt.
plt.
plt.

axis("tight")
xlim((-5, 5))
ylim((-5, 5))
legend (

[a.collections[@], bl, b2, cl,
[
"learned frontier",
"training observations",
"new regular observations",
"new abnormal observations",
1,
loc="upper left",
prop=matplotlib.font_manager.FontProperties(size=11),
)
plt.xlabel(
"error train: %d/200 ; errors novel reqular: %d/40 ; "
"errors novel abnormal: %d/40" % (n_error_train, n_error_
test, n_error_outliers)
)
plt.savefig(os.path.join(TMP_FOLDER, "test.png"), format="pn
g")

return TMP_FOLDER

if __name__ == "__main__":

suanpan.run(Demo)
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N ERIHTERSILE

R HTBRETLE

1. 4R

RIE R ETYSIERRSY (Laplacian Eigenmaps) B2—MAXE RNEARE, EEEENAEENE LR 4
BEAKXER, EMNERNAEEMEREZENXR, UIFXEHELERSR, BAKH, WEREISIT
MEE—METENKREEEL, EREREEEXANS (EEPEENR) EREENZEFRETEEN
Fin, NMERAESDERSRERENHRIESN,

2. #S

AE SRS B B BIRAER N (BREBEXNXE) NEREMBIERTNBIEWIFE. B
FERBE, MRMPMEEZFMNRBMU, BorNEREEBERFZ=EPMNZRERT. RBIELHIIE
B, BinFZRE&RLNELEETNERN. EXXNNER, HFS—TMTREIHIELHE B nd
FEEPNERERT (BIFELENEESZE) . HMNOENIILECNBEFGIMEEFNERFZEE
MIBRERE, MAE NS EME AN BRREANT:

THEFRES:

HA ZEARIRERE, WAEMEEENERER, muENRIEREER,

LR fE AL AL ET S IERR B L (L RO B AR ER A0 T

HARGEFMRILAADEEE, TERAMSEERFEX BRREOKE:

HAAR TEEFNDTNRS, BRGERTRS. I—TXEERE, I DATIMERE, HEESH
518F. ¥YTHEMRNEE, LXAERN: ZE2—1T XHFHERE, B RET&/NIERISEEMX A
FEAE, BIRNAZIRFANBR,

RTRENABERE T T &) (PCAEREEAR) IFFBRHILEMYNNFECDE, FFREFT, ATHEE
NRFHRIBRF, FTLAGE, BUABEEZN. HITAT BiRRAs/NME, BRFHENEImMmNSFEER Y
RN AHFER £,

3. T8

FERNEEREGTEAR:

1 WEE
FRE—FMAEREMENAMER—E, FINERKNNEE, B8 ARENKTRELD, KE—D
MR ERE.

HIE2: HENE

MERS [RZENNEKX/D), FIILERRZREKABE, NRSRMNSBE, BAEINXZNNERERN:
HIB3: 4FEREY
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THERIE R ETFE R LAY E M & 5 151 1E :
ERRNNTERHEEN NN EREFNFERNER G,

4. O

KNN&E%:

def knn(inX, dataSet, kNeighbour):

"""KNN algorithm.

Arguments:

inX {np.array} —— data of i

dataSet np.array} —— data

k_neighbour {Int} —— the k near number of Knn
Returns:

sortedDistIndicies —— Index of points adjacent to i
dataSetSize = dataSet.shape[0]

diffMat = tile(inX, (dataSetSize, 1)) — dataSet
sqDiffMat = np.array(diffMat) ** 2
sqDistances = sgDiffMat.sum(axis=1)
distances = sqDistances ** 0.5
sortedDistIndicies = distances.argsort()
return sortedDistIndicies[0:kNeighbour]
LERA:

def laplaEigen(data, k_neighbour, t_value):
"""feature function.

Arguments:

data {np.array} —— data

k_neighbour {Int} —— the k near number of Knn
t_value {int} —— w Weights need parameter
Returns:

feature_value —— Eigenvalues.

featur_vector —— Eigenvector.

m = np.shape(data)[0]

W = np.mat(np.zeros([m, m]))

D = np.mat(np.zeros([m, m]))

for i in range(m):

k_index = knn(datali, :], data, k_neighbour)
for j in range(k_neighbour):

sqDiffVector = datali, :] — data[k_index[j], :]
sqDiffVector = np.array(sgDiffVector) ** 2
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sqDistances = sgDiffVector.sum()

WIi, k_index[j]] = np.math.exp(-sqDistances / t_value)
D[i, il += WIi, k_index[j1]

b= D~="W

X = np.dot(D.I, L)

# Calculate eigenvalues and eigenvectors of a matrix

feature_value, feature_vector = np.linalg.eig(X)

return feature_value, feature_vector

5. MITER
EEVKNNIG T 52 #kNeighbot, WX E 195 1 S5 tvalue I B 4 /5 AU 4 £ dimension. ith XM & X 58 T 15 5=
MAIANFESEETRE, REENRKENSTHEEENEEBNBIRFIE.

& w5 (OB =iyizi:3l TR E - SaErEAERRRR & FEAMER
REE BHEE AT
i
kNeighbor:
11
tValue:
5
/Y
[T T]
wr o) dimension:
TR
= 5
=r=p4ts X
s it MEDV LSTAT RAD PTRATIO B
0 a 52 3069
e e 240 498 1 52 2969
1 21.6 9.14 2 7.8 396.9
2 347 4.03 2 7.8 392.83
3 334 2.94 2t a7 394.63
4 36.2 5.33 3 a7 396.9
2 287 52 3 87 394.12
o 229 12.43 > 5.2 395.8§
7 271 19.15 5 5.2 396.9
8 6.5 29.93 5 5.2 386.63
9 8.9 17 5 152 386.71
10 5.0 20.45 5 5.2 392.52
1 8.9 13.27 5 5.2 396.9
12 247 1571 5 5.2 390.5
12 NA a7 A 710 208 0 =
ESEil

B 4 IR BRI RIERIS ML EEIES
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MeanShiftf&E 1y

MeanShiftiE 1y

InHid: 3728
https://scikit—learn.org/stable/auto_examples/cluster/plot_mean_shift.ntml#sphx-glr-auto-

examples—cluster—plot—-mean-shift—py

a &,

) I

{MeanShif_.


https://scikit-learn.org/stable/auto_examples/cluster/plot_mean_shift.html#sphx-glr-auto-examples-cluster-plot-mean-shift-py
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InHid: 5784
https://scikit-
learn.org/stable/auto_examples/applications/plot_outlier_detection_housing.html#sphx-glr—

auto—examples—-applications—plot-outlier—detection-housing—py

kS s .
—F j\j Iﬁ E l%'\ o, -
HRERER (d
EllipticEn...
mEER E
EllipticEn...
9,
—EIEHE
#l (OneCla... EEiTA
= i
Fr
& R
ﬁi@?ﬁ?ﬁu‘&? FHETAE

DBDR=1T8%":
B8, BIEEM, ERATINNEGE, SEERNSRIBEMOEE, BET T MERE
o HUETMALET NG

import suanpan

from suanpan.app import app

from suanpan.app.arguments import Csv, Npy
import pandas as pd

def transformDF(df, startIndex, stopIndex):
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df = df.values[:, [startIndex, stopIndex]]
columns = df.shape[1]

columns = ["feature_{}".format(str(index)) for index in range

(columns)]
return pd.DataFrame(df, columns=columns)

@app.input(Csv(key="inputDatal"))
@app.output(Csv(key="outputDatal"))
@app.output(Csv(key="outputData2"))
def Demo(context):

args = context.args

df = args.inputDatal

return transformDF(df, 8, 10), transformDF(df, 5, 12)

if __name__ == "__main__

suanpan.run(app)

B8, RENGSTHN, XBHIMMEE, 23ERT =MEE
F=Fo, »WEENEGR, TE
o HROM

o {5

import os

import joblib

import matplotlib.font_manager
import matplotlib.pyplot as plt
import numpy as np

import suanpan
from suanpan.app import app
from suanpan.app.arguments import Csv, File, Folder, Model,

g

TMP_FOLDER = "/tmp/result"

Strin
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@app.input(File(key="inputModell", name="model", type="model"))
@app.input(File(key="inputModel2", name="model", type="model"))
@app.input(File(key="inputModel3", name="model", type="model"))
@app.input(Csv(key="inputData4", required=True))
@app.output(Folder(key="outputDatal"))
def Demo(context):

args = context.args

if not os.path.exists(TMP_FOLDER):
os.makedirs(TMP_FOLDER)

X = args.inputData4.values
classifiers = {
"Empirical Covariance": joblib.load(args.inputModell),
"Robust Covariance (Minimum Covariance Determinant)": job
lib. load(
args.inputModel2
),
"OCSVM": joblib.load(args.inputModel3),

J;
colors = [llmll' ||g||’ ||b||]
legend = {}

# Learn a frontier for outlier detection with several classif

iers

xx1, yyl = np.meshgrid(np.linspace(-8, 28, 500), np.linspace(
3, 40, 500))

xx2, yy2 = np.meshgrid(np.linspace(3, 10, 500), np.linspace(-

5, 45, 500))

for i, (clf_name, clf) in enumerate(classifiers.items()):
plt.figure(1)
Z1

clf.decision_function(np.c_[xx1l.ravel(), yyl.ravel()

1)
Z1
legend[c1f_name] = plt.contour(

Zl.reshape(xx1l.shape)

xx1, yyl, Z1, levels=[0], linewidths=2, colors=colors
[i]
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legend_values_list = list(legend.values())
legend_keys_list = list(legend.keys())

# Plot the results (= shape of the data points cloud)
plt.figure(1l) # two clusters
plt.title("Outlier detection on a real data set (boston housi
ng)")

plt.scatter(X[:, @1, X[:, 11, color="black")
bbox_args = dict(boxstyle="round", fc="0.8")
arrow_args = dict(arrowstyle="->"
plt.annotate(

"several confounded points",

xy=(24, 19),

xycoords="data",

textcoords="data",

xytext=(13, 10),

bbox=bbox_args,

arrowprops=arrow_args,

plt.xlim((xx1.min(), xx1.max()))
plt.ylim((yyl.min(), yyl.max()))
plt.legend(
(
legend_values_list[@].collections[0@],
legend_values_list[1l].collections[0@],
legend_values_list[2].collections[0@],
),
(legend_keys_1list[0], legend_keys_list[1], legend_keys_1i
st[2]),
loc="upper center",
prop=matplotlib.font_manager.FontProperties(size=12),
)
plt.ylabel("accessibility to radial highways")
plt.xlabel("pupil-teacher ratio by town")
plt.savefig(os.path.join(TMP_FOLDER, "demo_result.png"), form
at="png")

return TMP_FOLDER
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if __name__ == "__main__

suanpan.run(app)

o HMRHE
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IiHid: 6227
https://scikit-learn.org/stable/auto_examples/feature_selection/plot_rfe_digits.html#sphx-
glr—auto—examples—feature—-selection-plot-rfe-digits—py

TEAMBERR:

&

©
ZFEENS
% (SVO)

A
L 1 L 1 |} .
o "<=<3 1#!
HinSEE — —) S«
" BT
Bk (RFE) grmms

®©

BB NN R AR

BIEME: BUBER, A TIIIGKNERE

REEX: XEFATSVCXIFOME N ELERE, S HC=1, kernel="“linear”
B R A IRE: RBRE— NS

ZERET

import os

import joblib
from matplotlib import pyplot as plt

import suanpan

from arguments import SklearnModel

from suanpan.app import app

from suanpan.app.arguments import File, Folder
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TMP_FOLDER = "/tmp/result"”

@app.input(File(key="inputModell", name="model", type="model"))
@app.output(Folder(key="outputDatal"))
def HelloWorld(context):

args = context.args

if not os.path.exists(TMP_FOLDER):
os.makedirs(TMP_FOLDER)

model = joblib.load(args.inputModell)
ranking = model.ranking_.reshape(8, 8)

# Plot pixel ranking
plt.matshow(ranking, cmap=plt.cm.Blues)
plt.colorbar()

plt.title("Ranking of pixels with RFE")

plt.savefig(os.path.join(TMP_FOLDER, "result.png"), format="p
ngll)

return TMP_FOLDER

if __name__ == "__main__

suanpan.run(app)

RAEFERWMT:
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{EAFastiICARITEIEE D B
{EFAFastiICARITEIBRED B

mBEID: 4645

https://scikit—
learn.org/stable/auto_examples/decomposition/plot_ica_blind_source_separation.html#sphx—
glr—auto—examples—decomposition—-plot—ica-blind-source-separation—-py

ME &SR

@
FakS ot (
PCA)

MBS A=18%:
E—8D, BUBER, AT BEHNEUER
FE_ED, #HITPCAAKICAD
EZWD, PMER, LE
s ZROMTRAL

import os
import matplotlib.pyplot as plt

import suanpan

from arguments import SklearnModel

from suanpan.app import app

from suanpan.app.arguments import Csv, Folder, Npy


https://scikit-learn.org/stable/auto_examples/decomposition/plot_ica_blind_source_separation.html#sphx-glr-auto-examples-decomposition-plot-ica-blind-source-separation-py

TMP_

@app.
@app.
@app.
@app.
@app.

def

gII)

FOLDER = "/tmp/result"

input(Csv(key="inputDatal", alias="icaData"))
input(Csv(key="inputData2", alias="pcaData"))
input(Csv(key="inputData3", alias="X"))

input (Npy(key="inputData4", alias="S"))
output(Folder(key="outputDatal"))
Demo(context):

args = context.args

if not os.path.exists(TMP_FOLDER):
os.makedirs(TMP_FOLDER)

S_ = args.icaData.values
H = args.pcaData.values
X = args.X.values
S

args.S
imageFile = args.outputDatal

plt.figure(figsize=(14.4, 9.6))
models = [X, S, S_, HI

names = [
"Observations (mixed signal)",
"True Sources",
"ICA recovered signals",
"PCA recovered signals",
]
colors = ["red", "steelblue", "orange"]
for ii, (model, name) in enumerate(zip(models, names), 1):
plt.subplot(4, 1, ii)
plt.title(name)
for sig, color in zip(model.T, colors):
plt.plot(sig, color=color)

plt.subplots_adjust(0.09, 0.04, 0.94, 0.94, 0.26, 0.46)
plt.savefig(os.path.join(TMP_FOLDER, "demo.png"), format="pn
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if

__Nhame__ ==

return TMP_FOLDER

suanpan.run(app)

__main__
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“ 8 BRI RIEBET D, WBEIEPNFREINHTRE, LW N IR0 E, HRE

=87 BFNELEFNI IR TR, FehMpythonXZI THEHFoHEZE, LBANT:

import numpy as np

from sklearn.metrics import accuracy_score

def _class_means(X, y):
classes, y = np.unique(y, return_inverse=True)
cnt = np.bincount(y)
means = np.zeros(shape=(len(classes), X.shapel[1]))
np.add.at(means, y, X)
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means /= cnt[:, Nonel
return means

class LinearDiscriminantAnalysis(object):
def __init__(self):
self.classes_ = np.array([0, 1])
self.tol = le-4

def train(self, X, y):
n_samples, _ = X.shape
n_classes = len(self.classes_)

_» Y_t = np.unique(y, return_inverse=True) # non-negati
ve ints
self.priors_ = np.bincount(y_t) / float(len(y))
if not np.isclose(self.priors_.sum(), 1.0):
logger.warn("The priors do not sum to 1. Renormalizi

ng", UserWarning)
self.priors_ = self.priors_ / self.priors_.sum()
# Maximum number of components no matter what n_componen
ts is

# specified:
max_components = min(len(self.classes_) - 1, X.shapelll)

self._max_components = max_components
self._solve_svd(X, y)

if self.classes_.size == 2: # treat binary case as a sp
ecial case
self.coef_ = np.array(
self.coef_[1, :] - self.coef_[0@, :], ndmin=2, dt
ype=X.dtype
)
self.intercept_ = np.array(
self.intercept_[1] - self.intercept_[0], ndmin=1
, dtype=X.dtype
)

return self



def

def

def

predict(self, X):
scores = self._decision_function(X)

if len(scores.shape) == 1:

indices = (scores > 0).astype(np.int)
else:

indices = scores.argmax(axis=1)

return self.classes_[indices]

evaluate(self, X, y):
return accuracy_score(y, self.predict(X))

_solve_svd(self, X, y):
n_samples, _ = X.shape
n_classes = len(self.classes_)

self.means_ = _class_means(X, y)

Xc = []

for idx, group in enumerate(self.classes_):
Xg = X[y == group, :]
Xc.append(Xg - self.means_[idx])

self.xbar_ = np.dot(self.priors_, self.means_)

Xc = np.concatenate(Xc, axis=0)

# 1) within (univariate) scaling by with classes std-dev
std = Xc.std(axis=0)

# avoid division by zero in normalization

std[std == 0] = 1.0

fac = 1.0 / (n_samples - n_classes)

# 2) Within variance scaling

X = np.sqrt(fac) x (Xc / std)

# SVD of centered (within)scaled data

U, S, V = np.linalg.svd(X, full_matrices=False)

rank = np.sum(S > self.tol)
# Scaling of within covariance is: V' 1/S
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scalings = (V[:rank] / std).T / Sl[:rankl

# 3) Between variance scaling
# Scale weighted centers

>

= np.dot(
(
(np.sqrt((n_samples x self.priors_) x fac))
* (self.means_ - self.xbar_).T
). T,
scalings,

# Centers are living in a space with n_classes-1 dim (ma

Ximum)

H

Use SVD to find projection in the space spanned by the
# (n_classes) centers
_» S, V = np.linalg.svd(X, full_matrices=0)

self.explained_variance_ratio_ = (S *x 2 / np.sum(S *x 2
self._max_components

]
rank = np.sum(S > self.tol x S[0])

self.scalings_ = np.dot(scalings, V.T[:, :rankl)
coef = np.dot(self.means_ - self.xbar_, self.scalings_)
self.intercept_ = -0.5 % np.sum(coef %% 2, axis=1) + np.

log(self.priors_)
self.coef_ = np.dot(coef, self.scalings_.T)
self.intercept_ -= np.dot(self.xbar_, self.coef_.T)

def _decision_function(self, X):
n_features = self.coef_.shapel1]
if X.shapel[l] !'= n_features:
raise ValueError(
"X has %d features per sample; expecting %d" % (
X.shape[1]l, n_features)

)

scores = X @ self.coef_.T + self.intercept_
return scores.ravel() if scores.shape[l] == 1 else score
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© main.py

from

impo
from
from
from

from

@app.
@app.
@app.
@app.

def

sklearn.model_selection import train_test_split

rt suanpan

suanpan.app import app

suanpan.app.arguments import Csv, Json, ListOfString, String
suanpan. log import logger

lda import LinearDiscriminantAnalysis

input(Csv(key="inputDatal"))
param(List0fString(key="paraml", alias="featureColumns"))
param(String(key="param2", alias="labelColumn"))
output(Json(key="outputDatal"))
LinearDiscriminantAnalysisImplmentation(context):

args = context.args

df = args.inputDatal

pas
1]

df [args.featureColumns].values

df [args.labelColumn].values

X_train, X_test, y_train, y_test = train_test_split(
X, y, test_size=0.33, random_state=42

lda = LinearDiscriminantAnalysis()

lda.train(X_train, y_train)

score = lda.evaluate(X_test, y_test)

logger.info("Predicted Results: {}".format(lda.predict(X_test

return {"accuracy": score}
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if

__name__ == "__main__

suanpan.run(app)
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SVM, FLEBEXFRIENZE,

HB1: EUBEERPRIBTEIE, TAEREQENIAER6.2, BIEER,

W2 FE“CSVLEE"ER EECSVX M, XEREINEAMEUIESRS.0,

T3 EEHAMIIRER FHRREER, HIREREAN, EFRRENBRFR PEANEE, RFE, BF5, WX
BOBTER, MR, FIUVHIEFER. ZERTEAREDLXFLERBABHHA, ZERNBANABYFETFRFEHON
H, RADEFERANE. BREXRISMHENE—E, AERBEIEERRATRRG,

HIRA: EEEAHIIREERBIFBRHSCSVIER, E SHIRE NHIEILEENHIE2LEEIREH0.7:0.3, BEIEERII
HE, FIRE2ENMRE.,

wIR5: EEMAGIRER ‘RSN D ESVC A, ZZIIE Flibsvm, BEREISHEEAMER T L. ESHIE
BB “kernel” FREER, BiAFrbf, ENREEBEZNEFERNAZEE, Linearh& 4%, rbf AGEIZ, EitSE9e
RERINSE ., CHIRETNETI SN, — KR, EXFEEND, EINRHEA, ENHEREEE. SHRNERE
HESRD, MEMRNERLFREER.

HIR6: EEMANGIRER BRI ER, BIIKE5LBNENINEEEABAN, RESEFER BMEENR ‘D%
W7, BIEFERAEE, BE, &5, SUE, BN, M, BE, aEX",

BT AEBHEGINRER“HDEWEER, ESIREFREEFaccuracy_score, FERIZENEHIIA“FM”, TNzl
Hprediction,

HIR8: BITEHER, BEELER, HTAMBIEERS.0ZUARTD, EMECETIRAS, ARESHIIRSENBER, EAS
R EETRIRAN, TUTEBEINEGEIE, TUBTRBCEI RECKRESHEE.
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6.3 PREFE

6.3.mp4
EEMITUCIHIESR, p3lA%&MZNSHZiIIG—1SVM, #5BPHEZME

=R
MCA.5 R RN HITLINLEER,
SB: E MRS PRIATETE, TREASHSNINR6.2, SIRER,
HW2: FECSV LML R EECSVXHE, RERANRE A RMI—PUCIREE,
SW3: ELWARTIRER WERHCOV B, E SURE WREL BB EREX0.7:0.3, F70MKIER
SVC™Afk, ZEMETFlibsvm, HARESHAMBRTSLH, £5 5

T4 AEHARINRERIFHEN

41E &9 #i
fgl'J%E °

HEEERNINGE, B30 THEAZRIE2ENMIAE.
LES
B “kernel” FF&HEHR, BiANrbf, ENREEREZPECMANAZEE, Linearh &Mk, rbf ASHk, EhS KA
—RREE, AXFEENT, EIRHKEAR, ENCEEER. SHZNXEEE

EERIAS ., CHIZZETM
HE2RD, MEMZHNRLTLEEN.
D altEkerneiZ— P rboffllinearE AT 2 ML %, BNIREIFFEFBRMTIRTFER.
HIE5: EREMAMTIRER REMD L DecisionTreeClassiferdB, criterionZ#ikiFentropy, C4.58 % 2ID3E
B, CASEEBIERIZEREEDREM. Max depth 710, min

ERTEMR, XFTFIDIEEBIL(ERIBH%ET
samples splitJ2, min samples leafi1, Max leaf nodes 2. min impurity decreasefy1.
EREBRMOTFEEREZ TRUHENEMEN D REMN

.
STA=
|=R[w)

3 AN |

C4. 58 EXNIDIEEFEM T — /L=t
FOoHEMN, "RTIDIEEHEL]

(1) BIER B EERE
NES
RS IE BB MESBNEERE, RESRNEEHITERLLE;
MWIEREN Z FHATERIRE

REB AL IR R A REREEENINIGHIE.
SE6: EEHNAMGIRERRETNAG, REFFHIEFRITIRFR.
B AEFEGINRER“ DEWE"AMG, £ SHRE N WEIER RikFaccuracy_score, FERIREMIRETIH

//—4
W Aclass, FM%I4% Nprediction,
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=1516.8 fsNEFE

6.8.mp4

BH: MAMBUIREI.0alN“BE” BN, “SHEEX” L, W{EMALIBSVM
MlZ&—1"SVR,

SR A HNERRPHRIBTEIRE, ITABREQDENIAREG6.8, BIRER,

L2 ECSVLEE"RIR EECSVXH, XERRIMNZTMEIESES.0a,

T3 EEHAMIRER @ EN S EXSVR™AM, ZXWMETFlibsvm (XFEENN—TE) . UERENERE
ERRBENMEU L. KernelZEIEZrofBIME, BEPHNBERASHEC (REMNETISHC) Mepsilon (epsilon-
SVRIEZEE R MEpsilon) , epsilonXFAEEYF, SHAE, NEHERFE., BERBEFREN, “SHEX"HELH,
FTAHEFERAEE, MIRFRASHER,

TR4: EEMAHIIREERVS code Python” A, RENBENAIMMER, RE0.20, RALERABHERERSE
EHEBERAXAR.
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F617.3 WIniz

7.3.mp4

BH: MREESIABREZIERNAENHE S K88, HATMEBIESRS.0RL
&R, Wp151“M1” EFAH#THIA,

WY B O RF O EM O SE WE B8 EE SR FL
M1 wWEE MBS MW AR MRS BEGE 0697 0460 7

SR A MBERRPHRIABETEIE, TABLENMHOERFIAEGT.3, SIBER.
HIR2: E CSVLEE"RIR EECSVH, XERFIMNEAMEIEESES.0.
SR AEMAMHIIRER FURD ER, HIRERAEAN, EFRRENBRFR TRAANEE, RF, &85, X

H, BB, MR, FMVRIEFR. ZHRREZAREDXBARBABERNA, ZEROHANNBYRNEFT SO
A, REPEFLERANE. BNERISTHINE—E, AEBBIRERRATRRS.

SRA: AENHFEEIRERIRTEHESEINNIS M, X2EARNMEZEIIRPMINSIANNXTHIRNSLR. A
BB EREERINGEF AT TOMSBMREENONEE, ALMAGFERNMEHS RS, EE—THRLH
Bk, WBMAMRNHHOES, CERTREEBRBIEND L, SHRELTEN, HIEFRIEFE, RE, &
B, SUE, BTER, MR, BE, SR, imRFRAEMNT.

HIRG: EREAMIIRPIEFECSVEEAHE, EEPISTRANIER, EMEREABERD, BARSEBMERMGEIT N0
6 AEMAMIIRPERRETN"AM, MEREANRE, 2ITNMHEHDLBZZINANBRESERIIZE, X
MTEBEEENBA, MAUMEFEARTHI, bTMBIB LEOAXETE.
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=57.6 iz

7.6.mp4

BH: dmIEXMAODES K23, HIARMEIERS. ORISR, 3Fp15189°“i
177 AR HETHIA,

SR EIBERERPHRIBTEID, TABLENMHOELRIAEEG7.6, BIRER.

L2 FECSVLEME"RIR EECSVH, XERFINZAMEIEESES.0,

SR EEHAMHTIRFEE “vs code python” B, HEREAR, [REZAH, FELSHREPNRKIE", BIT%
=, ENBERENIEARSFAIRNHHDXERE, RERMETEMNENEELAYE, REXLERMEAIUEAIREM,
AODERX & EEBERAMER T —EHESONRMEEMR, FINELETREFENIREYE, BEFSNNERT, BETHER
MtEr, AODEXMANEESRMBSHRREL, HIRRER.

100


https://xuelangyun.yuque.com/suanpan_doc/gppx56/cslkrg#l0lTn

221518.3 8.5 R SNEFE

8.3 8.5.mp4
e

8.3 MW _E & B 2HFELINAdaBoost, UARBEIRAEMAEST]EE, &M
REUEES.0a LIl — 1 AdaBoost&ERL, #H5E8.4#H T,
8.5 1 4miELINBagging&Erk, H5E8.6#1TLER .,

S ENBERPRIBTEIR, FTHE/N\EERFIIAEAFS.3M8.5, BIEER,

182 TE“EXCEL L1E" IR Fkexcel, XERIMNEFMEIESES.0.

HIR3: EEEAEMIIREE VS Code Python” iR, HEEIREREAN, E SHRE " HRAE L “RE", EREETEZD
=, EREFRIEVS Code”, REFexcel XMHMNIHMEERANCSVRANXHNNRE, IRFERZIEEEMIE R
B|7IEm, 7AeEiTER.

TR EEEHMAMIRER FHREGEER, BIREREAN, EFRRENBRFR PENEE, RE, &BF, WX
B, BE, MR, #NVRBEFR, ZERTEARE D LXBERBABENA, ZERNBANAHBINEEFR B
H, RTNOEFERABNE. BNERISMHLINE—E, ASBRIERBRAITRRED.

25 EEPAGIIREE “AdaBoost” 5K AH, MEEIRIETIHE, adaboostnEKRBE2—Mihits:, EELBDEEM
BERBHIEE L, RAEBHSEXBNEMEIRUSHE—HIEEL, EENERDENIFNNEHTTIAE., 28
N_estimators Rin& IHEIBAY(LIT SRR A E, 1875, learning_rate¥ I XK1, ARG/ NSO ERBNTM, BiE
SAMME.REXE[RGBE L., FRIFEFNFMEIRE M “&F, RS 55,808, K8 MR BE, 21X, imRFRI W
m”,

RIEBEBNMEZIRBNERLR, BRINERZIRERRAT D AME, BINMEZIBEEFERERBMXER. DABTERNFES
£t 5%, Wboosting; MEMNMEZIR[EAEFERMKEIX. IRENERNHTHEE, Wbagging® “MEHLFHFM"random
forest,

fhEAdaBoost AEAF ZHEMESEARE, baggingflE RZBRIAF 9%, EAHES,

HIRG: EREARIIREE “baggingpn K" HLAH, HEEIRIETIE, baggingpXRBE—TESTTMITR, EEBTE
AOEREERBBEENBINFE, AEEBIRESFHRERDITNHTCEUEERELTN, SHIRERHN
n_estimators AR EHFMERMLITE, RENS0, MERERENBERLT, FIBFEREFLE. HtS B NEKIAME,
FEISBERN OB RN @R RS 55, 08 538 M BE, A", MRFRI ‘TN,

HIR6: EREAMIRER BB AN, ELAIBFIFHRRONBRENTMBESEINRE, 22
adaboostflbagging &Ml AIEIEE RIl4E, BRERNERFTNABMAN . L9 3l Hadaboostfbagging& M AIE R
ZR,
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B ARG — IO 4

9.4 WEFETMKYERE, RE-ZATENKE. ZAFBNEF LR, EAMBESS 0 LHTIHILER, Hid
WHAFENNEFROENTREFER.

k-meansi&Eik
AN EEY ®
) @A S
tl;@ I & u s Gode
B - v) - on
coviie Kt ERe MR Sl 45
cluster=4) *Eﬂﬁi:ﬂ“
CSVHIE 1% - @
A
Iy R E )
T ) @h‘ E_I— *w. 1“t
cluster=2)
(=) ;.}9£
«@4‘ sA @\L
 rEEsEn eI

£—8o: CSVLEfE, LECSVEEXH, XEHERNZRHMEIESRAS.0.
XE—TESEESEREMTEMHEN _£RE.

Number (485) , density (%E) , sugercontent (SH#EXR)
FTEy: BIEEBRKIYERZE (k-means) ER, EITEANREFRI.

KIJEBENA:

MEMFAED, k-meansBiE (kIYEEE) BIERMAHREMGHEIN D CR/NMETFHIREE, ERIMEAE
RESRFEHDERNENZEZREE, BNFEARFTENUERS, X2—METUONRELEER, HEEX, BERES
R B B R Y BRIR R

rERE:

BN HFEAERD; REKREK.

W2 140ia: MDHREENLERK T FAERRISEDSE,

2mkM D TESTHASENERENER, REEEREINDERERES THEANERC, REEETHES
KIATBRIAYER

SHEREERNEN: TEMNERE, EEXNTHEARNIRE,

BEREMERRERFRFAE,

i fREIDC,
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EB=87: BRI, BEHNSENZETk-means BRI /EROEIEHITREILTN,

=]

# co
from
impo
impo
from
from
from

impo

: FAVS code PythonfE iR} &R AL,
BRINEITE, BIT&ZTR, AEEkEE, SERERFEREVS code , HARENH.

ding=utf-8
__future__ import absolute_import, print_function
rt pandas as pd
rt suanpan
suanpan.docker import DockerComponent as dc
suanpan.docker.arguments import Folder,File
sklearn.manifold import TSNE
rt matplotlib.pyplot as plt

# EXHEAN

@dc.

input(Folder(key="inputDatal", required=True))

# EX@mH

@dc.output(File(key="outputDatal",type='png',name="'picture',requi

red=
def

[

True))

Demo(context):

# M Context HIREVIEXENIE

args = context.args

# BELF—TAKZERN args.inputDatal #KiE
#print(args.inputDatal)
data=pd.read_csv(args.inputDatal+'/data.csv"')
#print(datal)

datal=data.drop(['number', 'prediction'],axis=1)
#data2=datal.drop(['prediction'],axis=1)
#print(datal)

plt.rcParams['font.sans-serif'] = ['SimHei'] #FAXIEEERPXIR

plt.rcParams['axes.unicode_minus'] = False #HAFXEEERHNS
# A EEANBAEEENFEFXEE

d = datalldatal'prediction'] == 0]
plt.plot(d['density'],d['sugercontent'], 'r.")
d = datall[datal'prediction'] == 1]
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plt.plot(d['density'],d['sugercontent'], 'go')
#plt.show()
plt.savefig(args.outputDatal)

# BEXNB

# ¥ args.outputDatal fFRBHERAFEAT—T R
return args.outputDatal

if __name__ == "__main__

suanpan.run(Demo)

mK:

matplotlib

SRRIE, BT, SELER
K=2

Tips: #EHENANFORARZSHEEZNERNRYE RERERBRANAE.
—ReRiR, MENFLOREBESERERETNS, NWRESEURBRES, NaRO/RBDE, ERXEHD, 5R
YT
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REBIEZAIZ FlFH0.6
9.6 IHITAGNESE A (EAZ/NEBMEAREBENXS,

@
(Agglomer...

9 | &

@

) =R
CSV Ef% &EAQE;‘HML..

&,

(Agglomer...

RABEBEALUARZAMBERANAEN —TREEMBEAFERANRNE, AGMEEREN BT KERNFER,
MTELEETEBES—MEMWEL, HEHXATE, ATHHNNEABZE825—1TENEHER, FAINTHRAZ
EiE,

RNDEBUZRY ANBHE—TEESENRMEL, HFEHXAIT X, ATHERNNEREES—1PEN—TR,
FRDATR D R4

UMM EBIERABEBLERE, BRERTREBNALERIAN, BLARREEERIERXRINELREH, X
FERRKNERMAE —RIEL THERER, XBEMAELRN., BAXTEEZLE BT 5808 it~ EM0A
HNRMEIE—EKFEPR, FIAR=EE4HI(space contracting),

HRPNEBRPELE—NEREBENNZREN, EREEERIEEEHIMTER, TERBAMUNKREKNEFERE
KpE, XM A D BB R(dissection effect), FTLA, £HEEERZEY sKkM(space dilating).

BER: dinin(C:,Cy) = zscq:l,isnacj dist(z, z) ,
WRIEW: duex(Ci, C5) = aslcl'.lféc, dist(z, z) ,

FHIER: dug(C, Cf) = m 3N dist(z,z) .

HRARIEEASNER, RAER, FUESITEN, AGNESEAMMBNITR D B iiZsingle-linkage, &
fZcomplete-linkagedf iy &E#Eaverage-linkage &%,

K=2

105



= - e = .
= an s
- am .
awn
= i f |
L s ‘E

106



F519.4 FREFE

9.4.mov

AR WREEXIKIERE, RE=ZHTERIKIE. EQHT\IE%MSEP/D\,#\, 7(£
FMEAESR4.0 E# TR, ATt anNiE OB TEFiF,

NG

B A UEERARIATEIR, FIRAENEREIARE.4, BIEER,

B2 E“CSVLEER” FfEdataiiE, —MAcsviEX . ZEMER LETERMANEARED,

HIB3: EEMAGIIREZTKYERE ER, HBRREREA,

X Zk-meansBEIENEI, k-meansBERAEFAEKD, REBITERMAHNREMGHEI D CR/NEFERIRE

E, XE—METUIHNREFE, HEEKX, EREZRINIBEEFIKINE,

‘KEREXERAIGFEBANINGEE, Bidk-meansBIES I HAIEMEL,

FESEIRE"BIE“N clusters” IRBIF R LRIk, HMSHMABT . B FRIZE"PIRE “RHILF

%" “density,sugercontent”, EEZIFEHIZE “cluster”, “WMATAM EIM TP THE,
REIECSV L EERMKIERLERERE, XEIMREETEETER.

LA ERMAHTIREER ERTTNER, ERKYEREL M ERTN,

REMAMEFTUER “RETN” BAGEZOREE2TEAN, ITRRE—TEZRMNLENEEZMNNEE, Z—T 24
Fk-meansBEHINGER, BIXMERBEIUNEEMNER., FNERHesvig ., B AHAH W EERITE

IR, HREPIERTAML, PTASHFUNESRARIAL,

HIRG: EREAHTIREE“VS Code - Python”, i E%‘tﬂ]ﬁﬁﬁPythonﬂ%;&I}u ERANMN, BHAERRTREAER.

mii“VS Code Python” ESHMRBEBRR“RE", AERTETZTR, RBEBR"RAERERE VS

Code”, #ARIEIIE, REHRE LR Kmatplot,

HIR6: ERETVS CodeGalm TR “SHIRE BN “RE" IikiE, AER/ECSVLEE", NEEETHRTHIE

NG

S

SR BIRREF, IUBREATACERIEELER
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Z5110.1 FUSREF=E

10.1.mp4

2H: mEXMKIARS KR, EANBIERS.0a LLERESRDRS RRMD

RBFRZ2FRE,

SR A IBERRPHRIBTEIE, TABTERESEEFIIBERA0.1, SIRER.

HI82: 7E“EXCEL LE” IR FffexcelXff, XEMEIMNIA/MEIESES.0a,

SIR3: EEHAMIIREERVS Code Python &R, HEEIRIFRERN, A SRRE"FAREL“RE", ER/REETET

=, ERIFHR“YRIEVS Code”, REFexcel XHMEIFEERNCSVRANXHNAE, TRREERZIEEEHIE R
BTRD, ARNEITRER.

TR4: EEHAGIIRERT FERIDER, EIRERERN, EFRIRENBHRFR HBAANERE, RE, 85, ¥
H, BHER, MR, NRBIEFR. ZFRREZAREDXFERBABRNA, ZERNBANANBHREFHF BN
H, RAPERFUEXRBNE. BENEXRISTHIENE—E, REBBIEERRIFTORED.

LG EEHAMIRERRENOEL"HNE, SEREHNRINMETMERE, REFHIEFRAMRFER, REWMR
KFEMEFIDLR.

$IR6: EHFHN, AEHAAINREBRGEBI LAY, SEREDARIMEFERE, REFFIEFRIMRFR, KE
BORBERAZEARIENKTEEARER, ERDEKRSH—MMERNEBEAND L, KEBD L[N EKFNEELRT
@, ErIUBEHMEINR.

SR7: EEHAAFIRPER BRI AE, BEIMBREBOBFEEFEINILE, BTV EKINEFIREN D L
WNERBIEED AENINGES, FARETNAGNRA . FUNNSREEEEZAKS, TUNEIEMAUNCAGKEEE
B R
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Z=5110.6 FSREF=E

10.6.mp4
E: IERAMATLABRRIPCAR XS Yale AR EUIEE 1T 4, HMEF]20
MFE [ = P 3T N BRI ER .

HB1: EUHBEERARIBATEIA, TAETERESEEF I IAEAFN0.6, BIEER,

HIR2: ENHREEER EEXHR, XERNRyale AKREIESE. Yale AKREIEER

http: //vision.ucsd.edu/content/yale-face-database.

HI83: BIVS Code Python HAMHRIME /AN, “SERE HRIELRE, EREGTZTR, ERIEP“RE
VS Code”, REREREMRANNRE, IRRETIEEEMIR RERD, FTHNETER. BRPEXEHERNER
BIRAL T — N CSVEURX . EAEMANERBHRTRERERTUBEMAMAIDE, BHITRERFEAEIIFAMEE,
HIRA: EEHMAHIIRPEERTHDDITPCA AN, TERFERIENTRED BISE M UEURGD UG ER R R
=iE, N_components h ERBRAMHE, RIREMVNZRBMAELAMNE. MINZEMEERRE. URBWABIEART
500%500, BREREMNAMHINTFHRIERNEENS0%, NERRERESHN MEIMLHE. THI DT —MLTEBENE
MEEERE, BELUBREREREINELMHINOF. HIEFRIRERN0, 1,2,3,4,5, 6,7,8,9,10,11,12,13,14,157,
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Z=H111.1 FUSREFE

11.1.mp4

BH: nmizkIReliefEiE, AERHEAR/MNBIESEI.0 LMBITER,

S EUMBEERPHRIBSEIE, IRAE+—EFMEARSHRFEIIAEL1.1, BIEER,

$I82: £ “EXCEL LRIk FfEexcel, XERRIMNIFMEIEES.O.

SIR3: EEEAMIIRIEE“VS Code Python” &R, EEIREREAN, £ SHIRE HRAGE L “RE", EREETET
R, EREFRYRIEVS Code”, HEIGexcel XHFMWEIBZRIRACSVIEXNMNXHENRE, TRRETZEEEN DI ‘R
BRI, ARETRER,

R4 EEEMAGIRER FHEEER, HEREREAN, EFRZEN‘BMFER PEANEE, RE, &5, K
], BER, MR, WNVHHETE. ZERIEARE S RIS MERBABRNA. ZERNBMAN BN EFRBENH
H, RAPEFMERANE, BNERIABSNHENE—E, AEBEIBEHRITARTG,

W5 F—MAEE, EEPEAHFIRER EEKDRE D ESelectKbest”, S EF Mscore_funchH REIZW AT
BEHRE—NHENHA, FINNf _classif, ERATHEES. kKRTBZEENTENEN, XBIREKNS. RARELFR
SIEEN5, MEERAANRIENHERE.

wIR6: BIMAE, ERWMAMHINRPKIRLEX"AN, BT EMAridge@ANH XR, REFFIEFR. REVAMZ
EEARNLEMREVFHR AN T ENI,

WIR7: EEMAHTIRPHE “EEXIFEERRFE” A, ERNEDRARMENINGITE, BB EEER
SR/ DS IEESRIERSA. SEIRERN, FIERRTEGENENE., XBREFLEH NG, StepNFEBRENR
ZMERAVIFEE . XBIREN. BRBRIMEFLER, REFRLTEFER, IEFAERESEHE. KREERASTIFEENHE
.

HIE8: =M%, BIIVS Code Python AHFREMreliefEiE, “SHIRB R YKL “RE", EREETETE, &
BIER“YRIBVS Code”, REBEREMANAB, TERETZEEEMNIE“RE" AN, ArINETRER. BLHE
RAEMFAENNEE, 7] ARTEXMME SRR .

S O S

110


https://xuelangyun.yuque.com/suanpan_doc/gppx56/lnttvp#f4Zoy

