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Abstract

To address the difficulties in rapidly understanding, retrieving, analyzing, and intuitively present-
ing multi-source heterogeneous data in police operations, this paper designs and implements a
desktop-based data analysis and visualization processing platform oriented toward police data
analysis as well as teaching and research scenarios. The platform is primarily developed using Py-
thon, with PyQt5 employed to construct the graphical interactive interface. Interactive HTML charts
generated by pyecharts are embedded into the client through QtWebEngine, enabling an integrated
workflow of “data processing - analytical modeling - interactive visualization.” The system consists
of three task-oriented modules: 1) Online public opinion text analysis and multi-view visualization,
where Chinese word segmentation and stop-word filtering are applied to perform word frequency
statistics, TF-IDF is used to evaluate keyword importance, and visualizations such as word clouds,
word frequency/weight tables, and comment length distribution charts are generated. Additionally,
IP and geographic information are combined to display results on a two-dimensional map; 2) Police
incident text information retrieval and statistical visualization, which aggregates statistics by case
category and generates pie charts or rose charts, while supporting conditional filtering by category
and tabular result display; 3) A machine learning-based face recognition workflow, where PCA is
applied for feature dimensionality reduction and an SVM classifier is trained. Model performance
is evaluated using accuracy, F1-score, and confusion matrix, while inference results are presented
through visualization. Experimental results demonstrate that the platform exhibits good interactiv-
ity, modularity, and scalability, providing an engineering reference for the development of police
data visualization system prototypes as well as teaching and training applications.
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Table 1. Model evaluation metrics results
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SHAE AU B R K.

Y
LinearSVM
PCA + LinearSVM
PCA + KNN
PCA + LogReg
PCA + RBF-SVM

Accuracy
0.8289
0.7632
0.4079
0.8289
0.8289

Macro-F1
0.833
0.7507
0.319
0.8163
0.8378

Kappa
0.8038
0.7281
0.3182
0.8035
0.804

MCC
0.807
0.7315
0.3437
0.8058
0.8072

ROC-AUC
0.971
0.9606
0.7468
0.9718
0.9818
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Figure 1. Public opinion text analysis and visualization module
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Figure 2. Text information retrieval and machine-learning-based face recognition module (PCA + SVM)

B 2. XAEBEERETHERFS PCA + SVM EEH A RIRAIRIR

DOI: 10.12677/csa.2026.163103

787

FFRLRE 5


https://doi.org/10.12677/csa.2026.163103

6. WL S

BHEHNTTI : AT G 58 AT ) 2 SEI S RIS R B 5 o R R AR 48, BB B S 0 Bl AR
XN, EEMTIUE “Hds S - iU - @R - rTRAL TR 1R v B s AR 5 DI g P A
T T 7 30 Sl 55 PR 58 R R RS AE R AR 2

SBOEREITTIH : NI B H RT3 T gibl ds 2 ke, R THR 5 5B %, HEAELIOL
M BERUFM TAAERE L EIR. WAEORE PCA 55 SVM SRR IR |, 51 NIRIE 22 I RHIE SR
P 28 R SR s 246 55 N B3R G e a2 o 53

FIRACIREN T 4 HTR A 2 HTML AT R, Ja gl it — 0 5] NS IRIBEhIE# . st 58
SIMTRLED,  SCE IR TR B SCRS B R OCIGB ER, ST R

ARSI KR PR M e 1) ATFRIERECE IR B SR (R e &2 . N LFW BdiE48); 2)
HUr @ RO B SCA B (A8 B S RS8R . A SN ABURER) . BIA SO [ &
TS BARAC B S XS AR AT . AT GRS T RS S - e, e R 2 4 R 1 BT S8 AR
i, BRI HEH T MIZRRR A 2 oinlal,  JFal i AR N 0 R o iR Ja J Tl & A

7. &Eig

AL IS T BT [ 55 55 T SR (B T AL AL B P & . P& DA PyQtS VSIS
HAESE, UL pyecharts /£ 958 H A A ¥/ 5] %, it QtWebEngine SeHLEI# M 7T 5 GUI L& R,
BT BT R AR R PSS S G IR A = , SEIABE TRA R . R A B TR
R FE AR . S SRR, TG BA BT S R ), RENE N S B0 AT AL
K AR R HCE R TR S % . JE 8K B SRS B N . TR 2 ST R 5 AT AL Tk 3h 2 B e —

ok
E&ME

g E R AR X BARRIAIESEEIIH, TH%S: 2025D01B9%4; 2024 /% HiG X SR AR E
AR AT H S BT H, WH %S XIGXIGPTB-2024077; 2024 43 MBS B KRB TG
HHIBANTH R B 5T H), BiH%S: XIKYKITD202401,

SE

B . S PTG GBS SR D]: [0 5], dbad: Jbnisgid K2, 2023.

]
[2] f8E. 5 BUE AT AT [T]. A8 2 EL N, 2020, 36(6): 81-83.
[3] ZKRfEfe, ZEuem, Tk, 55 N TRTRem AR &40 e i S al 5e R ER )], 1AM Y, 2025(30): 85-87.
[4] REL, BHE, BB A2 GRS BE B S AU 5 AR IR T —— DA b sU 5222 e il [0]. db iy

i 2241, 2025(2): 108-115.
[5]1 Xk, 24 RIS 5T W2 B 2 R T HLH A [J]. 1Bk A&, 2019, 38(12): 92-97.

[6] ZERL, BT, 6 IR P24 Bl o ) K-Means-Boosting-BP R [1]. w1 [E & % B 23R, 2017, 22(9):
1314-1324.

(71 #B&uE, Fase. JUMPLES 5 ) 77 fe AR A i i Re Lh e [0]. tF B TR S M, 2009, 45(4): 169-172.
[8] EAF, EAE. BTWRESS 5EGHAE IR ERNZHRI]. N ARHE, 2018, 45(1): 65-72.

DOI: 10.12677/csa.2026.163103 788 THENUR S 5 R H


https://doi.org/10.12677/csa.2026.163103

	面向警务业务的数据可视化处理平台设计与实现
	摘  要
	关键词
	Design and Implementation of a Data Visualization and Processing Platform for Policing Operations
	Abstract
	Keywords
	1. 引言
	2. 需求分析与总体设计
	2.1. 业务需求与功能划分
	2.2. 运行环境与关键技术
	2.3. 系统架构

	3. 警务数据可视化处理方法
	3.1. 网络舆情文本处理与多视图展示
	3.1.1. 数据预处理与关键词重要性计算
	3.1.2. 词云可视化
	3.1.3. 评论字数分布统计
	3.1.4. 地图可视化

	3.2. 警情文本信息检索与统计可视化
	3.3. 基于PCA与SVM的人脸识别可视化推理
	3.3.1. 数据库构建与预处理
	3.3.2. PCA降维与SVM分类
	3.3.3. 评估指标与结果可视化


	4. 平台实现与界面集成
	4.1. GUI组织与模块切换
	4.2. 图表嵌入机制
	4.3. 数据更新与异步执行

	5. 实验与结果分析
	5.1. 运行效率与可用性
	5.2. 识别精度分析
	5.3. 实战适配性

	6. 讨论与改进方向
	7. 结论
	基金项目
	参考文献

