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Motivation

Previous methods do not consider the high-level semantic meanings of

the videos making it difficult to detect certain abnormal events and 

generalize the models to complex scenarios. Moreover, the actual 

detection is done based on the anomaly scores generated by the 

models which are obscure to the front-end surveillance systems users.

Framework

TEVAD first splits the input video into T snippets and feed them into 

two individual branches. The text branch computes text features based 

on generated dense captions of snippets, while the visual branch 

extracts visual features. Both modality features go through a multi-

scale temporal networks before being fused together and passed to a 

binary classifier that outputs anomaly scores for each video snippet 

which are then propagated to predict the frame level anomaly scores.

Experimental results
Experimental results show that our proposed framework achieves 

SOTA results on four benchmark datasets (Table 1-4). We perform an 

ablation study on different datasets to demonstrate the effectiveness 

of the main components in TEVAD and the results are shown in Table 5.

We provide some qualitative results from (a) ShanghaiTech (riding a bike), (b) 
XD-Violence (riot) , and (c) UCF-Crime (vandalism) datasets. The top row 
shows predicted anomaly scores and the groundtruth labels. For frames 
labeled with green or red arrows, we also show the image frames and their 
associated generated captions in the bottom row.

We conduct additional analysis to demonstrate the explainability of 
incorporating captions for video anomaly detection tasks. During the 
inference phase, we iteratively mask each word in the caption of the snippet 
and calculate its anomaly score for each snippet of the video. Figure below
shows the explainability results to understand the contribution of each word 
in captions of the snippets: (a) ShanghaiTech (riding a bike), (b) XD-Violence 
(shooting), and (c) UCF-Crime (arrest) datasets. 

Conclusions
Our contributions of this work are:
• We propose a framework, TEVAD, which exploits both visual and text 

features for video anomaly detection with different multi-modal fusion 
methods. 

• We extend multi-scale temporal learning to text features to better capture 
the dependencies between snippet features.

• Our proposed framework outperforms the SOTA methods on four 
benchmark datasets and achieves improved robustness. 

• We further conduct additional analysis to provide explainability for the 
anomalous videos identified through the use of a word-masking protocol.

Our codes are available at https://github.com/coranholmes/TEVAD

An image frame of the abnormal 
event from the snippet is also 
shown on the right of each 
caption. The score above each 
word in the caption is the 
difference between the anomaly 
score by masking this word and 
the original anomaly score without 
masking. Therefore, a higher score 
indicates a higher contribution to 
the predicted anomaly score. 
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