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Abstract

Traditional methods of attendance tracking, such as manual sign-in and card-based attendance,
suffer from inefficiencies, susceptibility to cheating, and cumbersome data collection processes,
making it challenging to meet organizations’ needs for efficient and accurate management. This
article describes the design and implementation of a facial recognition attendance tracking sys-
tem to address the shortcomings of traditional attendance tracking methods. The system is de-
veloped using Python, with a web application built using the Flask framework. MySQL is used to
store user information, facial features, and attendance data. The core functionality is achieved
through the dlib library for facial detection, feature extraction, and matching, complemented by
OpenCV and PIL libraries for image processing. The system employs a three-layer architecture,
including modules for user login and permission management, teacher course and attendance
management, student facial data collection, and record query. SQL Alchemy ORM simplifies data-
base operations. Testing has shown that the system’s facial detection and recognition response
time is less than 5 seconds, it supports concurrent operations by multiple users, operates stably,
ensures data security, and accurately completes the entire attendance tracking process. This sys-
tem automates attendance tracking, reduces manual intervention, enhances management effi-
ciency and accuracy, and offers advantages such as low cost and strong customization capabilities,
making it highly practical and valuable.
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Figure 1. Three-layer architecture of face recognition attendance system
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Figure 2. Face recognition module process
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Figure 3. Timeline diagram of the attendance function workflow
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Table 1. Correspondences between various Chinese and English names in the database

1 BEERRMhRE TN

e

Fe L2’ FEL
1 e ) s_id
2 A S_name
3 SN s_password
4 HIF T t id
5 HmE 4 t_name
6 HUm R t_password
7 NS feature
8 WFE ID c_id
9 WA ¢_name
10 PR ] times
11 e 1D id
12 25 3| B ] time
13 23 gk 3 result
14 b RE ] before
tid ¥ tname t_password before
300000001 BREER 123456 2026-04-15 18:28:35
teachers
cid v tid ¢_name times flag
100004 20248888 FlaskiE2 0000-00-00 C FHEE
100005 20248888 djangotEE 0000-00-00 C FTEEE
100006 00000001 PythoniS= 0000-00-00 C FTHEE
» 100007 00000001 Python2Egit 0000-00-00 (Elpa3:3
courses
id sid cid time result
334 202400018888 100004 2024-06-11 21:42:25 ===
335 202400018888 100005 2024-06-11 21:47:12 L4
336 202400018888 100005 2024-06-11 22:03:20 Bl
337 202400018888 100004 2025-10-01 11:28:01 =8
338 202400010001 100006 2025-10-01 22:06:46 Bl
339 202400010001 100006 2025-10-01 22:11:30 E
340 202400010001 100006 2025-10-01 22:18:47 2]
341 202400010001 100007 2025-10-02 08:42:50 E=
342 202400010001 100004 2025-10-02 11:04:09 28
343 202400018888 100004 2025-10-02 11:04:09 )
344 202400010001 100007 2025-10-02 11:25:30 22
attendance
s.id feature
» -0.07220213636755943,0.1;
202500010001 -0.11081383377313614,0.11
Student_faces
s_id cid
4202400010001 100005
202400018888 100005
202500010001 100006
202400010001 100007
Student_course
Figure 4. Sample table data from a MySQL database
4. MySQL ##E FF =A% BHRHE)
DOI: 10.12677/csa.2026.165180 249 THENLE: 5 R H


https://doi.org/10.12677/csa.2026.165180

SR

RIE RFEINEET R, Wit LU R B e RS54 -

1) A (students): fEEFAIAMEE, 4 s_id. s_name. s_password. AJi&5¢ Abric (flag). before,
Hrb s id ¥,

2) #iiZ (teachers): TEMEHUMIEAE E, 5 t id. t_name. t_password. before, bt id NI 4.

3) NJf5 E. 3R (student_faces): 7= E NIGHFIE, @45 s id. feature, H b s id AFEEE, 5 students

4) RFEEK (courses): FFAGIRFRMEE, WG c_id. tid\ c_name. times. ERFZIRZ(flag), HH c_id
F5E, tid ASMEICH teachers K.

5) iEURFE (student_course): o3k FAEERE B, A4 s_id. c_id, i 2 Rk & E B, 73 0l OCIE students
#5 courses %

6) %)% (attendance): FEE%Ehidat, fFEid. s id. c_id. time. result, 3 id ¥4, s id 5
c_id A4ME Sy 5 SCER students 5 courses .

Hdie 2 15 B0 4 B

6. &RIE

BT IR G BT A S /. N TTA KR Gt R RE M R, Bt IFsedl 72T dlib JE
PN AR R B BRI RS, RGERM BIS 480, LA Python LT KIE S, 4ie Flask HEAESE
BLATJG A2 I, AKFE MySQL 58 B FF AL A%, 4R HOG AJKiAS Il . ResNet il die B 5 ¥ G ER ES IG
PeSE%, M T MWAUIIMCREE . NI B 00 R 36 25 BhiC ¢ B S A X A Bk i B s As, R £
XHUM HEM ORI ZE R TI R, B NREMN. SRR, CRE RS TS

LML, RAERNKZ SR PONER R G WA ERAC, e Sen B ER, A3
fi ok TS E B RO R, B R I SERIE SR .

AL R GAE LR MR P AAE IR 7 O AR ER (I8 8 18 7) FECRAIRING @ Wit
R (st B TR ARSI K

EExt BRI, KBTI AHE: © JHK MediaPipe AR ISR,  STI N8RS ) W7 5 v 1A A%
%, B 1EARAE: @ S Retinex EMEIG 3 5%, 2 — D5 TH e T (9 MG BUAL B R B ik ResNet
W% S, SR FIIRAR T IR i, RO sl 3

S 3k

[ ZE. NSRS B R AR I 5 9B D]: [t 2608 3], Bt Wil Tl k2%, 2020.

[2] ZEW, L. HmARRIEF & 3G RE MY 58123460k, 2025, 26(11): 94-96+173.

[B81 Z=/WJe, Tk, TH, %5 2T LAB R HOG FHE KCF-TLD fl A H brEREFH L] THENL LR 5512, 2026,
48(3): 512-520.

[41 Bava, MubAL, 20, % BT HOG RRAE M ki Fo M B o B A0 9], Tkl 5041, 2023, 36(10): 71-
72+74.

[5] g, maHS, xl—HF, 25 BEF SN EREERMIRE M) RN TR S BT, 2026, 47(3):
717-724.

[6] MEFFk, MR, SAM, 2. FET ResNet BRI AL AR FE M 5 N B FE[3]. B il 54HiA, 2025,
21(5): 30-33.

DOI: 10.12677/csa.2026.165180 250 TFEARY 5N H


https://doi.org/10.12677/csa.2026.165180

	基于Python + Flask + MySQL的dlib人脸识别考勤签到系统
	摘  要
	关键词
	dlib-Based Face Recognition Attendance and Check-In System Using Python, Flask, and MySQL
	Abstract
	Keywords
	1. 引言
	2. 相关工作
	2.1. 主流的开源人脸识别考勤系统
	2.2. 复杂光照下的图像预处理优化

	3. 系统设计
	3.1. 系统架构设计
	3.2. 操作说明
	3.2.1. 用户登录
	3.2.2. 教师操作流程

	3.3. 学生操作流程

	4. 核心功能模块
	4.1. 人脸识别模块
	4.2. Web应用考勤签到模块
	4.2.1. 摄像头模块操作
	4.2.2. 签到开启后系统工作流程


	5. 数据库设计
	6. 结束语
	参考文献

