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01 Background Video Anomaly Detection
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Rodrigues, Royston, et al. "Multi-timescale trajectory prediction for abnormal human activity detection." Proceedings of the IEEE/CVF winter conference on applications of
computer vision. 2020.
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01 Background One Class Classification
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02 Introduction rroblem Definition
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02 Introduction customizable vap

= AM2X} 8E=d H|C| 2 0|4t EtX| (Customizable VAD, C-VAD)
= ARBAPIL QS EIAEE H[FH Y O[HIEZ 2t:510, HIC|0A 3T O|HIEE X[l &[S B X

a
= Zero-shot 20| 7+55IH, ALEXt= 2f o0l Stz RS M2 FH|E ot gln 5SS S 2Rk gi3
VAD Model 6
(training)
1 1
1 1
: : Anomaly
: : event
A 4 1
VAD Model O Anomaly LVLM p—
(inference) (zero-shot) - |
i .
1
1
1
4
VAD Model e [ Anomaly Score
(inference) g
Video Anomaly Detection (VAD) Customizable VAD (C-VAD)

YONSEI UNIVERSITY




02 Introduction Large Vision Language Model
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*= Image Captioning, Visual Question Answering, Text generation
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Why this happened?

The image shows a washing machine overflowing with water, causing a flood in the kitchen. This happened because the washing machine's hose or drain pipe may have become clogged or broken, leading to water
accumulation inside the machine. As a result, the water overflowed and flooded the kitchen, causing damage to the surrounding area. This situation highlights the importance of regular maintenance and
inspection of appliances to prevent such incidents and ensure the safety of the home.

Su, Yixuan, et al. "Pandagpt: One model to instruction-follow them all." arXiv preprint arXiv:2305.16355 (2023).
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02 Introduction &asic idea
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02 Introduction anomaly Lviv
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03 Method wincLip based Attention
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03 Method Prompt Tuning
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Task: Evaluate whether the given image includes {text} on a scale from 0
P t i -VAD to 1. A score of 1 means {text} is clearly present in the image, while a
it frame rompt for C B | score of 0 means {text} is not present at all. For intermediate cases,
| Tell me if the image g assign a value between 0 and 1 based on the degree to which {text} is
represents {text} = | visible.
LVLM witha score -g'
between0and 1. 2 | Consideration: The key is whether {text} is present in the image, not its
+ o focus. Thus, if {text} is present, even if it is not the main focus, assign a
I Score: 0.4 I g higher score like 1.0.
Output: Provide the score as a float, rounded to one decimal place.
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03 Method video Anomaly Detection
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04 Experiments paiaset

= ShanghaiTech Campus (STC)
A 2tdo 2 HAlXt M =25 LIEHHE= HIO|EAl

o K

| |
oxd 1ot

O|¥lE: walking, standing S
A

[ |
T
ox

= ’gE(frame-level label)O| HZH0| OtL|=t O] Z HEH =Tt ZXHSH2| = 0f| 3 HIO|EAS 715510 C-VAD H|o|E{AI S H|=fet

& O|HIE: riding a bike, jumping, running, car, skateboarding &

a

YONSEI UNIVERSITY




04 Experiments paiaset
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04 Experiments resuits

= VAD 458 M™I617| fls Area Under the ROC Curve(AUC)E 0| 8%t
= HohEl |3 = THY LVLM(Baseline) CHH| B AUCY} 4.74% A EIICH, 2|ZXHC = 0.812| &40t d52 EdE
= Ol= WAL Z2 K] 50 HEE UX6I0], LVLMO| EC} Hetst 0|4 M4-E vtelksh= o 2[|637| mi2
Class Baseline | Proposed | Improvement
Skateboarding | 0.6163 | 0.6489 +5.29%
Throwing 0.9218 | 0.9302 +0.92%
. Running 0.5316 | 0.5880 +10.61%
2 | Loitering 0.6150 | 0.7169 | +16.57%
<1 Jumping | 0.8259 | 0.8822 | +6.82%
Falling 0.7727 | 0.8325 +7.74%
Fighting 0.8449 | 0.8789 +4.03%
3 Car 0.8846 | 0.8846 +0.00%
5| Handtruck | 09528 | 0.9548 +0.21%
£ Bicycle 0.7219 | 0.7219 +0.00%
< | Motorcycle | 0.8759 | 0.8759 +0.00%
Average 0.7784 | 0.8104 +4.74%

YONSEI UNIVERSITY




04 Experiments Qualitative Analysis
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Running (0.5 -> 0.9), skateboarding (0.0 -> 0.8)

Task: Evaluate whether the given image includes running on a scale

from O to 1. A score of 1 means running is clearly present in the

image, while a score of 0 means running is not present at all. For

P intermediate cases, assign a value between O and 1.
Consideration: The key is whether running is present in the image,

not its focus. Thus, if running is present, even if it is not the main

focus, assign a higher score like 1.0.

Output: Provide the score as a float, rounded to one decimal place.

The score for the image is 0.5.

This indicates that there is a low

level of activity related to running,

but it is not clearly happening in
the image.

R1

The image shows a group of
people running down a path, with
one person clearly in motion.
Based on the visual content, the
score for running would be 0.9.

R2

R2

Task: Evaluate whether the givenimage includes skateboarding on
a scale from 0 to 1. A score of 1 means skateboarding is clearly
present in the image, while a score of 0 means skateboarding is not
present at all. For intermediate cases, assign a value between 0 and 1.
Consideration: The key is whether skateboarding is present in the
image, not its focus. Thus, if skateboarding is present, evenif itis
not the main focus, assign a higher score like 1.0.

Output: Provide the score as a float, rounded to one decimal place.

The image does not show any
skateboarding activity. The score
is 0.0.

The image includes a person
riding a skateboard down a brick
road, which suggests that
skateboarding is present in the
scene. | would assign a score of
0.8.
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04 Experiments Qualitative Analysis

= (a)= EIOE ot= ¢t Go| ol HE5I0 o =2 H4-E utetst
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(a) Jumping (b) Hand truck (c) Car

The image shows two

people playing with a
frisbee, and one of
them is jumping, so
the scoreis 0.7.

The image shows a

so the score would
be 1.0.

persondoing a jump,

The hand truck is
partially visible, so
the score would be

0.8.

The image features a

hand truck, and it is

clearly visible. Assign
a score of 1.0.
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The silver caris
prominently parked
on the brick-paved

road, taking up much
of the image. The
scoreis 1.0.

The image shows a

cardrivingdown a

street, so the score

would be 1.0, as the

caris clearly present
in the image.
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04 Experiments Qualitative Analysis
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05 Conclusion contributions
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