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      《人工智能》上机报告
	学  号
	
	姓  名
	
	专业班级
	计算机科学与技术zsb250x班

	上机地点
	信-105
	指导教师
	骆爽
	时  间
	2026.6.xx

	上机内容
	上机1  Tensorflow基础实践

	一、实验目的及要求
1. 掌握Python语言的编程方法

2. 了解TensorFlow的特性

3. 掌握建模的流程、对模型结果的分析及优化

	二、实验设备（环境）及要求
Anaconda、Jupyter Notebook、keras。

注：可以自带电脑或提前完成上机，保证上机课内时间完成并提交上机报告即可

	三、实验内容与步骤

1. TensorFlow环境搭建及配置
[image: image2.png]Collecting cffi>=1.0.1
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Collecting uri-template

Downloading https://mirrars.

Collecting isoduration

Downloading https://mirrars.

Collecting jsonpointer>1. 13

Downloading https://mirrars.

Collecting fqdn

Downloading https://mirrars.
Collecting cached-property>=1.
Downloading https://mirrars.

Collecting arrow>=0. 15. 0

Downloading https

/mirrors.

/mirrors. aliyun.
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/mirrors. aliyun.

com/pypi /packages/a0/48/d5dlabTctedbe573c3694fa 1365442 7dT cadc3abb03d8507e58a3756bb2/ai oti les-22. 1. 0-py3-none-any. whl (14 kB)

com/pypi /packages/32/2a/63ch8c07d151de92£ $9d897b2eb2ThabaleT8ddaBedc5170dTb8c 16cdba2/ct£i-1. 15. 1-cp37-cp3Tm-win_and6d. whl (179 kB)
- 179.3/179.3 kB 832.8 kB/s eta 0:00:00

i /packages/62/d5/51610ebed21e853895 2255633 7£926795bd982198517d9126b 1c76e 1a53/pycparser-2. 21-py2. py3-none-any. whl (118 kB)
~ 118.7/118.7 kB 534.3 kB/s eta 0:00:00

com/pypi /packages/54/ct/chZb3Tb525419950c105¢aaT5aBbeSbedbc397bb7 751 5aeb7292acda0a/py thon_json_logger-3. 0. 1-py3-none-any. whl (8.8 kB)
com/pypi /packages/9e/51/17023c0£8£1869d8806b079a 201 £a3£86 1£26a3 1a66b0942883231ba528 /r£c3986_validator=0. 1. 1-py2. py3-none-any. whl (4.2 kB)

com/pypi /packages/1e/as/964cch882938120ece5 7548781 182¢£bdB46924930d02029006a 1 8d4c69e /Py TANL6. 0. 1-cp37-cp37m-win_and6d, whl (153 kB)

~ 153.2/153.2 kB 704.5 kB/s eta 0:00:00

. com/pypi /packages/ Tb/ 44/ 424216366 Tb2da 1 1264473 7465db721brl36a07205404£50300ccTh0CE /r£c3338_validator-0. 1. 4-py2. py3-none-any. whl (3.5 kB)
. com/pypi /packages/d5/e1/3e9013150b4ckb71d£9bd7611chf30dc2c621 cBaeebT7£c41dad7212261 /webcal ors-1. 13-py3-none-any. whl (14 kB)

. com/pypi /packages/e7/00/3£ca040d7 182327760308 1a00c82e 74572001 80c6491 1e4a863¢8321ae0 /uri_template-1. 3. 0-py3-none-any. whi (11 kB)

. com/pypi /packages/ Tb/55/ 5326141505 c5d5234c560935042008a 7 4e456 1ecad4108£bTh0c13d2911a /i soduration-20. 11. 0-py3-none-any. whl (11 kB)

. com/pypi /packages/71/92/55771985539875130c 7890000036847 Gaed7 4276eh8ae8796£ 65100918/ sonpointer-3. 0. 0-py2. py3-none-any. whl (7.6 kB)

. com/pypi/packages/cf/58/8act 1b3e91c58313ce5cb67dE61001cOdcd21bedtadb76c1a2d540e09ed/ qdn-1. 5. 1-py3-none-any. whl (9.1 kB)

. com/pypi /packages/48/19/ 120901 Tdad41e225¢ 7123266 4c o6 £ 149257 dedbBb536369551£86b069/ cached property-1. 5. 2-py2. py3-none-any. whl (7.6 kB)

. com/pypi /packages/67/67/4bcabaB95e2£89b11271724ddb 1098602161 7£3d018d12025563¢30313/ arrow-1. 2. 3-py3-none-any. whl (66 kB)

~ 66, 4/66. 4 kB 3.5 IIB/s_eta 0:00:00

Installing collected packages: y-py, webencodings, pywin32, pytz, pickleshare, jsonb, ipython-gerutils, fastjsonschema, cached-property, backcall, widgetsnbextension, websocket-client, webcolors, wewidth, uri-template, traitlets, tornado
. tomli, tinycss2, soupsieve, sniffio, SendZTrash, rfc3986-validator, rfc3339-validator, pyzmg, pyyaml, pywinpty, python-json-logger, python-dateutil, pyrsistent, pysments, pycparser, psutil, prometheus-client, pkgutil-resolve-name, pars
o, pandocfilters, packaging, nest-asyncio, mistune, jupyterlab_widgets, jupyterlab-pyements, jsonpointer, jinja2, importlib-resources, fodn, exceptiongroup, entrypoints, defusedsml, decorator, debugpy, colorama, bleach, babel, aiosqlite,
aiofiles, ypy-websocket, terminado, prompt-toolkit, matplotlib-inline, jupyter-ydoc, jupyter-core, jedi, comm, cffi, beautifulsoupd, attrs, arrow, anyio, jupyter-client, jsonschema, isoduration, ipython, argon2-cffi-bindings, nbformat,
ipywidgets, ipykernel, argonZ-cffi, mbclient, jupyter-events, jupyter-console, mbconvert, jupyter-server, notebook-shim, jupyterlab-server, jupyter-server-fileid, nbclassic, jupyter-server-ydoc, notebock, jupyterlab, jupyter
Successfully installed Send2Trash-1.8.3 aiofiles-22. 1.0 aiosqlite-0.19.0 anyio-3.7.1 argon2-c£i-23.1.0 argon2-cffi-bindings=21.2.0 arrow-1.2.3 attrs-24.2.0 babel-2. 14.0 backcall-0. 2.0 beautifulsoupd-4. 14. 3 bleach-6.0.0 cached-property-1
5.2 cffi-1.15. 1 colorama-0. 4.6 comm-0.1.4 debugpy-1.7.0 decorator-5.1.1 defusedsml-0.7.1 entrypoints=0.4 exceptiongroup-1.3.1 fastjsonschema-2.21.2 fqdn-1.5.1 importlib-resources-5.12.0 ipykernel-6. 16.2 ipython-7.34.0 ipython-gemutils-0
2.0 ipywidgets=8. 1. 8 isoduration-20.11.0 jedi-0.19.2 jinja2-3.1.6 json5-0.9.16 jsonpointer-3.0.0 jsonschema-4.17.3 jupyter-1.1.1 jupyter-client-7.4.9 jupyter-console-6.6.3 jupyter-core-4.12.0 jupyter-events-0.6.3 jupyter-server-1.24.0 j
upyter-server-tileid-0.9.3 jupyter-server-ydoc-0.8.0 jupyter-ydoc-0.2.5 jupyterlab-3.6.8 jupyterlab-pygments=0.2.2 jupyterlab-server-2.24.0 jupyterlab_widgets-3.0.16 matplotlib-inline-0. 1.6 mistune-3.0.2 nbclassic-1.2.0 nbclient-0.7. 4 nb
convert-7. 6. 0 nbformat-5. 8. 0 nest-asyncio-1. 6.0 notebook-6. 5.7 notebook-shim-0. 2. 4 packaging-24.0 pandocfilters-1.5. 1 parso-0.8.7 pickleshare-0.7.5 pkgutil-resolve-name-1.3.10 prometheus-client-0.17.1 prompt-toolkit-3.0.48 psutil-7.2.2 p
ycparser-2. 21 pygments-2. 17. 2 pyrsistent-0. 19. 3 python-dateutil-2. 9. 0.post0 python-json-logger-3.0. 1 pytz-2026. 2 pywin32-308 pywinpty-2.0. 10 pyyaml-6.0.1 pyzmq-26. 2. 1 r£c3339-validator-0, 1. 4 r£c3986-validator=0. 1. 1 sniffio-1.3. 1 soupsiev
e-2.4.1 terminado-0.17.1 tinycss2-1.2.1 tomli-2.0. 1 tornado-6.2 traitlets-5.9.0 uri-template-1.3.0 wewidth-0.2. 14 webcolors-1. 13 webencodings=0.5. 1 websacket-client-1.6. 1 widgetsnbextension-4.0.15 y-py-0.6.2 ypy-websocket-0. 8. 4

(tensorflow2) C:\pythonwork>pip uninstall protabuf
Found existing installation: protobuf 4.24.4
Uninstalling protobuf-4.24. 4:
Vould remove:
c:\programdatal\anaconda3\envs\tensorflow2\1ib\site-packages\google!_upb\_message. cp37-win_amd64. pyd
c:\programdata\anacondal\envs\tensortlow2\1ib\si te-packages\gongle\protobut \*
c:\programdatalanaconda3\envs\tensorflow2\1ib\site-packages\protobui-4. 24. 4. dist-infol
Proceed (1/n)? y
Successfully wninstalled protobuf-4.24. 4

(tensortlow?) C:\pythonwork>pip install protobuf==3.20.* -i https://mirrors.aliyun. com/pypi/simple/
Looking in indexes: https://mirrors. aliyun. con/pypi/simple/
Collecting protobuf==3. 20, %
Dovmloading https://mirrors. aliyun. com/pypi/packages/98/07/4c752689fa173¢ 1292926 4a82e1addd797hOb2b784c8562£36ab28bE5 1 /protabut -3. 20. 3-cp37-cpaTnrwin_amded. whl (305 kB)
= ——- 905.1/905. 1 kB 369.5 kB/s eta 0:00:00

Installing collected packages: pratobuf
Successtully installed protobuf-3.20.3

(tensortlow2) C:\pythonwork>a
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2. TensorFlow框架基本用法
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[3]:

=651

import tensorflov as tf
print(tf. _version_)

a = tf. constant (2.0)
print(a)

2.1.0
£ Tensor (2.0, shape=(), dtype=float32)

=6I5.3

1 = tf. constant (2)

2 = tf. constant (2)

t_add = tf.add(1_1, 1 2)

3 = tf. constant ([4,3, 2])
zeros = tf. zeros (shape=[3, 31)
ones = t£. ones (shape=[3, 3])
print(1_3)

print (zeros)

print (ones)

tf. Tensor ([4 3 2], shape=(3,), dtype=int32)
+£. Tensor (
[[o. 0. 0.]
[0. 0. 0.]
[0. 0. 0.1], shape=(3, 3), dtype=floatd2)
+£. Tensor (
[ 1. 1]
[ 1 1]
[1 1. 111, shape=(3, 3), dtype=float32)
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Tn [7]: biasl = tf.Variable(2)
bias2 = tf. Variable (initial_value=3.)
print (biasl)
print (bias?)

£, Variable (tf. zevos ([2,11))
£, Variable (tf. zevos_like (a))
£, Variable (tf. ones ([2,11))
+£. Variable (tf. ones_like (a))
+£.£111((2,3], 4)

print(a)

print (b)

print(c)

print(d)

print(e)

Ctf. Variable *Variable:0’ shape=() dtype=int32, numpy=2>
<tf. Variable *Variable:0’ shape=() dtype=float32, nmumpy=3.0>
<tf. Variable *Variable:0’ shape=(2, 1) dtype=float32, mumpy=
array([[0.],

[0.1], dtype=float32)>
Ctf.Variable 'Variable:0' shap
array([[0.],

[0.1], dtype=float32)>
Ctf. Variable *Variable:0’ shape=(2, 1) dtype=float32, nmumpy=
array([[L.],

[1.1], dtype=float32)>
Ctf. Variable *Variable:0' shape=(2, 1) dtype=float32, nmumpy=
array([[L.],

[1.1], dtype=float32)>
t£. Tensor (

[[4 4 4]
[4 4 4]], shape=

2, 1) dtype=float32, mumpy=

, 3), diype=int32)
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[8]:

18]+

=6I5.5

a = tf. constant ([[1.0,2.0], [3.0,4.011)
print (a. shape)

print (a. dtype)

print (a. nunpy ()

(2, 2)

Cdtype: *float32’>
[ 2.1

[3. 411

=6I56

print(tf. add(1,2))

print (tf. add([1, 2], [3,41))

print (tf.matnul ([[1, 2,311, [[4], (51, [611))
print (tf. square (5))

print (+f. pow(2,3))

print (tf. square (2)-+4f. square (3))

print (tf. reduce_sun([1,2, 31))

print (tf. reduce_nean([1,2,31))

t£. Tensor (3, shape=(), dtype=int32)

t£. Tensor ([4 6], shape=(2,), dtype=int32)
£ Tensor ([[32]], shape=(1, 1), dtype=int32)
t£. Tensor (25, shape=(), dtype=int32)

t£. Tensor (8, shape=(), dtype=int32)

t£. Tensor (13, shape=(), dtype=int32)

t£. Tensor (6, shape=(), dtype=int32)

tf. Tensor (2, shape=(), dtype=int32)





[image: image6.png]In
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=657

print (tf. argnax ([1, 0,0, 8, 61))
print (=~~~

tf. constant ([[1, 2], [3, 41, [5, 611)
tf. expand_dins (a, 1)

tf. expand_dins
print (a. shap:
print ("
x = [[1,2,3], [4,5,6], [7,8,91]
[[2.3,4], [5.6. 7], [8,9, 10]]
2l = tf. concat ([x, y], axis=0)
22 = tf. concat [x, 31, axis=1)
print (z1, 22)

print ("
tf. Variable ([[[1,
b = tf. reshape (a, [6,2])
print (. mmpy (), "\, b. mangy ()

)

611, [17,8, 9], [10, 11, 12111)

LT
i 2 3

[45 6]

[7 8 9

1234

[5 6 7

[8 9 10]], shape=(6, 3), dtypeint32) tf.Tensor(
123234

[45 6567

[7 83 8 3100

7 s 9
[0 11 12111
12
4




3. 低阶API实现线性回归
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4. 高阶API实现模型的标准化搭建。
[image: image8.png]In
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import tensorflow as tf

import nunpy as np

from sklearn. datasets import load_iris

data = load iris()

iris data

iris_target
iris_target

np. £loat32 (data. data)
data. target

HE AT
HRAEERPHEG LT

tf. keras. utils. to_categorical (iris_target, nun_classes=3)

train_data = tf.data.Dataset. fron_tensor_slices((iris_data, iris target)).batch(128)

inputs = ti
% = tf.ker
% = tf.ker

output.

£. keras. layers. Input (shape-(4))
as. Layers. Dense (32, activatio
as. Layers. Dense (64, activatio

tf. keras. layers. Dense (3, activation=" softnax’ ) (x)

HFAERBLE, FUBA S

relu’) (inputs)

relu’) (x)

model = tf. keras. Mlodel (inputs = imputs, outputs = outputs)

model. conpile (optinizer=tf. optinizers. Adan (1r

HRREEHER

HEREH Hone-hotéFE #HEMEHE

-3), Loss=tf. losses. categorical_crossentropy, metrics

=T accuracy’ 1) G E

model. it (train_data, epochs=500) HED R

score = model. evaluate (iris_data, iris_target) D

print (“last score:”, score)

Epoch 493/500

2/2 - 0s 3ms/step - loss: 0.0762 - acouracy: 0.9733
Epoch 494/500

2/2 - 0s 3ms/step - loss: 0.0761 - acouracy: 0.9733
Epoch 495/500

2/2 - 0s 3ms/step - loss: 0.0760 - accuracy: 0.9733
Epoch 496/500

2/2 - 0s 3ms/step - loss: 0.0760 - accuracy: 0.9733
Epoch 497/500

2/2 - 0 3ms/step - loss: 0.0759 - accuracy: 0.9733
Epoch 498/500

2/2 - 0 3ms/step - loss: 0.0758 - acouracy: 0.9733
Epoch 499/500

2/2 - 0s 3ms/step - loss: 0.0757 - acouracy: 0.9733
Epoch 500/500

2/2 - O 3ms/step = loss: 0.0757 - acouracy: 0.9733

150/150
Last score

[0.08687031137446563, 0.97333

- 0s 334us/sanple

3361

loss

0.0869 - accuracy: 0.9733

-





	四、收获与体会

 【填写自己遇到的问题、困难、解决办法、收获和体会。不少于200字】



