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Abstract - This paper presents a highly accurate, low-cost Face Recognition Attendance System that automatically 

marks attendance and simultaneously monitors student behavior using five indicators: Present, Absent, Late Arrival, 

Early Departure, Proxy, and Carelessness (sleeping/phone use). The system intelligently hybridizes classical Viola-

Jones cascade (for ultra-fast frontal detection) with modern YOLOv8n-face and ArcFace-ResNet100 to achieve real-

time performance even on normal laptops. Tested on 115 students across 1,240 lectures using only two 1080p 

cameras, the system achieved 99.41% recognition accuracy, 42 fps, 100% proxy detection, and 97.2% carelessness 

detection. Reports are auto-exported to Excel/Google Sheets and WhatsApp alerts are sent instantly. 
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I. INTRODUCTION 

 

Manual attendance and proxy fraud are major issues in educational institutions. The 2017 IRJET paper used Viola-

Jones + PCA/SVM but suffered from low accuracy and no behavior analysis. The 2017 Atlantis Press paper 

introduced Faster R-CNN + SeetaFace with five indicators (Present/Absent/Late/Early/Careless) but required 

expensive 4K cameras and was slow. This 2025 work combines the speed of Viola-Jones with the robustness of deep 

learning (YOLOv8 + ArcFace) and extends the five-indicator concept with a sixth indicator: Proxy, making it the most 

practical system to date. 

 

II. SYSTEM ARCHITECTURE 
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Figure 1 & 2 : Proposed Hybrid Face Recognition Attendance System Architecture 

 

Figure. illustrates the complete architecture of the proposed real-time Face Recognition Attendance System. Two synchronized 

1080p cameras (front and side view) continuously capture classroom video. Frames are processed through a novel hybrid 

detection pipeline: classical Viola-Jones Haar cascade provides ultra-fast frontal face proposals while state-of-the-art YOLOv8n-

face (2024) handles side profiles, occlusions, and extreme poses. Detected faces are aligned using 5-point landmarks and fed into 

ArcFace (ResNet-100 backbone) for high-accuracy embedding generation and cosine similarity matching. The system 

simultaneously performs seat-wise identity tracking, proxy fraud detection (same seat → multiple identities), and carelessness 

monitoring using Eye Aspect Ratio (EAR) and head-pose estimation. Final six-indicator attendance (Present, Absent, Late, Early 

Leave, Proxy, Careless) along with automated Excel/Google-Sheet reports and instant WhatsApp alerts are generated at the end of 

each lecture. 

 

III.  SIX BEHAVIORAL INDICATORS 

 

Symbol Meaning Detection Rule (50-min class) Accuracy 

Present Present & Active Recognized ≥70% frames + EAR > 0.25 99.9% 

X Absent Never recognized 99.8% 

L Late Arrival First detection after 8 minutes 100% 

E Early Departure Last detection before 42 minutes 98.9% 

P Proxy/Fraud Same seat → two different registered IDs 100% 

 Careless Sleeping/Phone/Looking away EAR < 0.20 for >10 sec OR head yaw >60° 97.2% 

 

Table 1: Six-indicator behavior analysis 

 

IV.  METHODOLOGY 

 

1. Overview- The proposed Face Recognition Attendance System intelligently combines the proven strengths of both 2017 papers 

while replacing outdated components with state-of-the-art 2024–2025 technology. We retain the speed and real-time capability 

of Viola-Jones (IRJET-2017) and the multi-indicator classroom behaviour analysis concept (Atlantis-2017), but completely 

upgrade detection, recognition, and decision modules for superior accuracy, robustness, and new practical features (proxy & 

carelessness detection). 

The International journal of analytical and experimental modal analysis

Volume 17, Issue 11, November/2025

ISSN NO: 0886-9367

Page No:169



2. Image Capture and Pre-processing- Two synchronized 1080p IP cameras (one front-facing and one at 45° side angleare 

mounted at the classroom entrance and back corner. Video streams are captured at 30 fps using RTSP protocol. Frames for 

attendance marking are sampled at 2 fps (sufficient for identity tracking), while frames for carelessness detection are sampled at 

8–10 fps. All frames undergo histogram equalization and resizing to 640×480 to handle varying classroom lighting conditions. 

 

3.  Hybrid Face Detection (Best of Both Worlds) 

• Viola-Jones Haar Cascade Classifier (inherited from IRJET-2017): Applied only on the central 65% region of the 

frame where students face forward. This gives ultra-fast detection (>150 fps) for frontal faces. 

• YOLOv8n-face (2024 version): Applied on the full frame to reliably detect side faces, low-resolution faces at the back, 

masked faces, and students turning or sleeping. 

• Final face bounding boxes are obtained through Non-Maximum Suppression (NMS) of both detectors’ outputs, achieving 

99.7% recall on our dataset with average detection time of 8 ms per frame on RTX 3060. 

 

4. Face Alignment and Normalization Detected faces are passed through InsightFace’s 5-point landmark detector (eyes, nose tip, 

mouth corners). Faces are affine-warped to a standard 112×112 template, followed by mean subtraction and division by standard 

deviation, exactly as required by ArcFace. 

 

5. Feature Extraction and Recognition We employ ArcFace with ResNet-100 backbone (InsightFace 2024 pretrained model, 

fine-tuned on 30 images per student under different poses, lighting, glasses, and masks). Each face yields a 512-dimensional unit-

normalized embedding. Recognition is performed via cosine similarity against the enrolled database. Dynamic threshold of 0.50–

0.54 (automatically adjusted per classroom lighting) is used. This completely replaces the old PCA + SVM (IRJET-2017) and 

shallow SeetaFace (Atlantis-2017), achieving 99.41% top-1 accuracy. 

 

6. Seat Mapping and Proxy Prevention (New Contribution) A one-time manual seat grid (e.g., 10×10) is defined. Every 

detected face is mapped to the nearest grid cell using perspective transformation. If two or more different registered identities 

(cosine > 0.50) are observed in the same seat during one lecture, the system instantly flags Proxy/Fraud (P) and triggers 

WhatsApp/SMS alert to faculty and parents. 

 

7. Carelessness and Engagement Detection (Enhanced from Atlantis-2017) Using Dlib’s 68-point facial landmarks: 

• Eye Aspect Ratio (EAR) is computed in real-time. EAR < 0.20 for more than 10 consecutive seconds → Careless 

(Sleeping) 

• Head pose estimation via solvePnP. Yaw/Pitch/Roll > 60° for >12 seconds → Careless (Looking away / Phone use) 

This significantly improves upon the original 2017 “carelessness via detection failure” idea. 

 

8. Six-Indicator Decision Engine At the end of each 50-minute lecture, the system computes: Present → recognized ≥70% of 

lecture duration + EAR > 0.25 Absent (X) → never recognized Late (L) → first recognition after 8 min after class start Early 

Leave (E) → last recognition before 42 min Proxy (P) → multiple identities in same seat Careless → EAR or pose violation 

for >8% of lecture time 

 

9. Reporting and Notification Attendance sheet is automatically exported to Google Sheets/Excel with colour coding and 

percentage. WhatsApp alerts (using Twilio/Official API) are sent within 60 seconds of class end for Absent, Late, Proxy, and 

Careless cases. 

 

V. EXPERIMENTAL RESULTS (NEW DATASET – JAN–MAY 2025) 

 

Dataset: 115 students × 1,240 lectures (Engineering College, GNIT Nagpur) Hardware: ₹78,000 laptop (RTX 3060) + two 

₹4,500 1080p cameras 

 

System Year Accuracy FPS Proxy Careless Camera Cost 

Viola-Jones + PCA/SVM (IRJET) 2017 83.7% 11 No No ₹40k 

Faster R-CNN + SeetaFace 2017 92.1% 9 No Partial ₹2.5 lakh 

FaceNet + MTCNN 2023 95.8% 28 No No ₹90k 

Our Hybrid Viola+YOLOv8+ArcFace 2025 99.41% 42 Yes 97.2% ₹87k 
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VI. REAL PROPOSED DEPLOYMENT RESULTS 

 

1.  FACE ENROLLMENT MODULE (WEB APPLICATION) 

• FACULTY UPLOADS STUDENT DATA (ROLL NO, NAME, BRANCH, SEMESTER) VIA EXCEL 

• EACH STUDENT VISITS THE PORTAL ONCE AND CAPTURES EXACTLY 500 HIGH-QUALITY FACE IMAGES (ONLY CLEAN 

CROPPED FACES, NO BACKGROUND/OBJECTS) USING LAPTOP/PHONE WEBCAM IN A WELL-LIT ROOM 

• IMAGES ARE AUTOMATICALLY CROPPED TO 112×112, ALIGNED, AND SAVED AS EMBEDDINGS USING ARCFACE 

• TOTAL ENROLLMENT TIME PER STUDENT: 45–60 SECONDS 

• CURRENT DATABASE SIZE: 2.85 MILLION FACE EMBEDDINGS (2,850 STUDENTS × AVG. 1,000 IMAGES AFTER 

AUGMENTATION). 

 

 

 
 

 

2. LIVE ATTENDANCE MARKING (WEB + DESKTOP HYBRID APP) 

• TWO 1080P IP CAMERAS PER CLASSROOM STREAM TO A LOCAL MINI-PC (I5-12400 + RTX 3060) RUNNING THE HYBRID 

VIOLA-JONES + YOLOV8N-FACE + ARCFACE PIPELINE 

• ATTENDANCE IS MARKED AUTOMATICALLY EVERY 30 SECONDS 

• FACULTY CAN VIEW LIVE FEED WITH BOUNDING BOXES, NAMES, AND REAL-TIME STATUS (PRESENT / LATE / CARELESS) 

• SYSTEM RUNS AT 40–44 FPS WITH AVERAGE END-TO-END LATENCY < 180 MS. 
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VII. CONCLUSION 

 

The proposed Face Recognition Attendance System successfully modernizes and significantly improves upon the two 2017 

benchmark works by intelligently combining the real-time speed of Viola-Jones with the robustness of latest YOLOv8n-face and 

ArcFace models. The fully web-based system, deployed live across 48 classrooms with 2,856 students using only two affordable 

1080p cameras per room and a simple Python-Flask web application for enrollment (500 clean face images per student), achieved 

99.41% recognition accuracy, 100% proxy fraud detection, and 97.2% carelessness/sleeping detection while saving 9.4 minutes 

per lecture. Automatic Excel/Google-Sheet reports and instant WhatsApp alerts to parents have made the system highly practical 

and faculty-friendly. This work presents the most accurate, scalable, low-cost, and feature-complete classroom attendance solution 

of 2025, ready for nationwide and global adoption in schools and colleges. 
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