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Did you know that?

1 30/0 of motor vehicle crash fatalities could be prevented by

reducing emergency response times to under 7 minutes.

7 90/0 increase in pedestrian survival time can be achieved by
¢ reducing notification time by 9%.



Problem

Current reliance on witnesses delays response, with accidents often going
unreported for critical minutes especially in low-traffic or poorly monitored

areas.

Traditional detection methods also lack accuracy on accident severity, further

delaying medical aid and lowering survival rates.



Solution

[Monitors Live Stream Traffic Videos]

[Detects Severe Accidents]

& !

[Sends Immediate Notifications to 911}

e Short latency - end-to-end 42 sec ﬂ
e Standardized & Informative

— Assisting responders in SAVING
notification message

LIVES



EmergEye (Intro Video)



http://www.youtube.com/watch?v=ftEJWfL87Hs

Dataset Overview

Video Example - Severe Class share for videos

______________________________________________________

What makes it severe?

Car/Object is fired/flipped/shattered Non-severe

What makes it non-severe?

Car/Object is not flipped/complete/not fired

———————————————————————————————————————————————————————

What makes it no accident?

Car/Object is almost to have accident but turns out No accident
to be no accident taken place.



Training

Feature Extractors Feature Embeddings

Dataset for Training Dataset

Image

Processing Stage 1

ResNet50

Resize
Augment ResNet [1, 1000]
Normalize Stage 2 VGG19 [1, 50176]
Yolo 11 DenseNet [1, 1000] [
Yolo 11

Inputs: Extracted Frames
224 %224 *3

| Embedding arrays

1
| ‘Yolo 11 launch
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Classifiers: Stage 1

Activation MLP L

[ResNet50]

Yolo 11 Module

*— — — -If Pred = 1 (if accident)— — — —



Training Results

Stage 1: ResNet50 + Multi-linear Perceptron

Stage 1 Model Training Log (Test F1)

Predicted

Feature Extractors  |[itCH)H-IVGG19  |DenseNet Yolt})‘i\'m

Classifiers

SvC 0.88 0.63 0.84

MLP 0.90 0.84 0.89

Random Forest 0.56 0.51 0.56 58

KNN 0.87 0.89 0.88 ’

Ensemble: Stacking 0.87 0.83 0.88

Ensemble: Vote 0.87 0.86 0.90

Confusion Matrix
accident Best Performer ResNet50 + MLP

Accuracy 0.90
Precision 0.88
Recall 0.91
F1 0.90

non_accident

accident

non_accident

TRUE

Stage 2: Second Training on Yolo 11

Stage 2 Model Training Log (Test F1)

|DenseNet |\ C1EEE

Feature Extractors  |ResNet50 |VGG19

svC 0.88 0.85 0.89
MLP 0.89 0.91 0.86
Random Forest 0.73 0.65 0.73
KNN 0.88 0.79 0.71
Ensemble: Stacking 0.89 0.88 0.88
Ensemble: Vote 0.92 0.88 0.80

Predicted

Confusion Matrix

severe

non_severe

severe

non_severe

TRUE

Best Performer

Yolo11

Accuracy
Precision
Recall

F1

0.93
0.92
0.99
0.95




Stream Data Pipeline

Live Traffic Stream
from
CCTV Camera

Segmented Videos

Extracted Key
Frames per
Segmented Video

Metadata info from
the camera




Detection & Notification Pipeline

ResNet50 Feature

) Stage 1 Image Resizing to Extraction Save Feature Embeddings to
Prreoreers: ResNet Dim = [224, 224] Output Dim: [1, 2048] feature folder as csv
Frame Extractions
Adjustable FPS 3:;‘3:121 No resizing required, save frames sequentially in inferece folder
(frame per second)

(O]
(o))
S Retrieve corresponding frames in inference folder Stage 2 Activation Module Stage 1
(0p] if pred =1 Yolo 11 If pred =1, then activate MLP Cla?ssifiers
g Metadata Info (e.g. Geo locations) o) ultralytics stage 2 model to run
|_
O PyTorch

Hyper-params
Send to LLM yper-p Hyper-params

Qwen2-VL-7B-Instruct Ir0=0.01

= G
c .5 ° e  Max iteration: 100
% = . momentum=0.937 . Hidden layers: 100
S qL:) e  weight_decay=0.0005 e  Activation: relu
O 'S ° hsv_h=0.015, hsv_s=0.7, hsv_v=0.4 RPN
< ol ! . scale=0.5 ° Optimizer: adam

= ) . fIipIr=_0 5 ° Learning rate = 0.01

Accident Report . Mosaica1.0 ° Decay alpha=0.001




Demo Video

Al- Based Car Acddent Detect:on System



http://www.youtube.com/watch?v=pmETXWN5xN0

Challenges And Future Roadmap

Enhanced Detection in Extreme
Conditions

Continue refining EmergEye's Al models to reliably
detect accidents even in challenging scenarios, such
as poor weather, low lighting, and heavy traffic.

Multi-Camera Monitoring Capability

Expand EmergEye's functionality to monitor and detect
accidents across multiple CCTV feeds on a single
screen, enabling broader coverage and faster
response for large areas.




EmergEye: Al-Based Car Accident Detection System

& %

Mission Impact
Instantly identifies severe accidents across diverse With EmergEye, we're not just detecting accidents;
settings, ensuring prompt awareness and action. we're creating a faster path to safety and potentially

saving lives.



Adaptable Al: EmergEye’s Broader Applications

Monitor elderly individuals, detecting falls or sudden movement;

Elderly Care and Fall Detection

Notify caregivers immediately to prevent delays in assistance.

Detect potential hazards or unsafe situation;

Child Safety Monitoring

Alert caregivers instantly if a child is in danger or unsupervised in risky areas.

Monitor public spaces for incidents like fights, medical emergencies, or vandalism;

Public Space Incident Detection
Alert security or emergency services promptly.

Identify unusual activities, distress signals or health issues in real-time;

Home Camera Pet Monitoring
Provide peace of mind to pet owners when they are away.



THANK YOU

Learn more and follow our journey on our website.

www.emergeve.online

EmergEye: Al-Based
Car Accident
Detection and
Notification System

ponse with Rapid



http://www.emergeye.online

