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For General Summarization

1. Brief intro to Summariza0on(PPT):
h'p://xcfeng.net/res/presenta5on/%E6%96%87%E6%9C%AC%E6%91%9
8%E8%A6%81%E7%AE%80%E8%BF%B0.pdf

2. Brief intro to Summariza0on(Notes): h'p://xcfeng.net/res/notes/Brief-
intro-to-summariza5on.pdf

3. ACL19: h'p://xcfeng.net/res/presenta5on/ACL19%20Summariza5on.pdf
4. EMNLP19: h'p://xcfeng.net/res/notes/EMNLP19_Summariza5on.pdf
5. ACL20: h'p://xcfeng.net/res/presenta5on/acl2020-summariza5on.pdf

http://xcfeng.net/res/presentation/%E6%96%87%E6%9C%AC%E6%91%98%E8%A6%81%E7%AE%80%E8%BF%B0.pdf
http://xcfeng.net/res/notes/Brief-intro-to-summarization.pdf
http://xcfeng.net/res/presentation/ACL19%20Summarization.pdf
http://xcfeng.net/res/notes/EMNLP19_Summarization.pdf
http://xcfeng.net/res/presentation/acl2020-summarization.pdf


Task

Text Summarization
We're developing a remote control 
which you probably already know. 

Video

Audio

Text

Multi-modal Summarization



Classifica5on

How2
NIPS18,ACL19

Jiajun Zhang, Chengqing Zong

News
EMNLP17,IJCAI18

MSMO
EMNLP18,AAAI20

Meeting
ICME03, GIFT18, ACL19

• Classification based on task type



Classifica5on

How2
NIPS18,ACL19

Jiajun Zhang, Chengqing Zong

News
EMNLP17,IJCAI18

MSMO
EMNLP18,AAAI20

Meeting
ICME03, GIFT18, ACL19

AsynchronousSynchronous

• Classification based on dataset type



Basic Ideas
• Attention
• Embedding
• Pretrain



Attention Strategies for Multi-Source 
Sequence-to-Sequence Learning ACL17

Learning curves on validation data
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Task : WMT16 MulGmodal TranslaGon



Words Can Shift: Dynamically Adjusting Word 
Representations Using Nonverbal Behaviors AAAI19
• Core Idea : use nonverbal information to adjust word representation

hate



Recurrent Attended Variation Embedding 
Network (RAVEN)

• Visual Features : facial expression analysis toolkit FACET(30Hz)
• Acoustic Features : COVAREP acoustic analysis framework(100Hz)

Multimodal Sentiment Analysis:
Multimodal Emotion Recognition:

Experiment
✔
×



Unicoder-VL: A Universal Encoder for Vision and 
Language by Cross-modal Pre-training AAAI20

• Masked Language Modeling (MLM)
• Masked Object Classification (MOC) 
• Visual-linguistic Matching (VLM)

Downstream Task : Image-text retrieval is the task of identifying an image 
from candidates given a caption describing its content, or vice versa.



How2



How2: A Large-scale Dataset for Multimodal 
Language Understanding NIPS18



How2: A Large-scale Dataset for Multimodal 
Language Understanding NIPS18

Training 73993

Validation 2965

Testing 2156

Input avg 291 words

Summary avg 33 words

• 2,000 hours of short instruc=onal videos, spanning different domains 
such as cooking, sports, indoor/outdoor ac=vi=es, music, etc.

• Each video is accompanied by a human-generated transcript and a 2 to 
3 sentence summary



(1) Multimodal Abstractive Summarization 
for Open-Domain Videos NIPS18

• Action Feature Extraction
• 2048 dimensions extracted every 16 non-

overlapping frames using a ResNext-101 
3D Convolutional Neural Network, 400 
different human actions

• Result
• Best : Text + Action with Hierarchical Attn

(2) Multimodal Abstractive Summarization 
for How2 Videos ACL19



News



(1) Multi-modal Summarization for Asynchronous 
Collection of Text, Image, Audio and Video EMNLP17
(2) Read, Watch, Listen, and Summarize: Multi-Modal 
Summarization for Asynchronous Text, Image, Audio 
and Video IEEE18

Summary



MulO-modal SummarizaOon for Asynchronous 
CollecOon of Text, Image, Audio and Video EMNLP17
• Method: Extractive Summarization

Document
Sentences

Video 
Transcripts

Sentence Set For Each Sentence
SCORE

formal

noisy

• LexRank
• Video
• Audio

• Picture align score
• Picture
• Video



Multi-modal Summarization for Asynchronous 
Collection of Text, Image, Audio and Video EMNLP17

Modified LexRank

Video information

Hier audio score 
transcripts are

more important
Audio information

Document 
sentence is 
better then 
transcripts.



Multi-modal Summarization for Asynchronous 
Collection of Text, Image, Audio and Video EMNLP17

8月13日，深圳1份巴西进口冻鸡
翅和西安1份厄瓜多尔进口冻虾
的外包装先后被披露新冠病毒核
酸检测结果呈阳性。

消费者可在购买时做好防护，在烹
饪时应注意关键环节卫生，且将食
材煮熟。但食品安全没有零风险，
如果个人特别在意，可选择不吃。



Multi-modal Summarization for Asynchronous 
Collection of Text, Image, Audio and Video EMNLP17

• Dataset
• 25 Chinese topics
• 25 English topics
• Each topic 20 documents
• Human generate summaries



Multi-modal Sentence Summarization with 
Modality Attention and Image Filtering IJCAI18
• Task

• Dataset
• Gigaword + Image Search (top 5) + human selec=on (top 1)
• train(62000) valid(2000) test(2000)



Multi-modal Sentence Summarization with 
Modality Attention and Image Filtering IJCAI18

IMG Encoder Text Encoder

IMG Text

Decoder

Hierarchical 
Attention

𝐶!gate

G

element-wise gate



MSMO



MSMO: Multimodal Summarization with 
Multimodal Output EMNLP18
• Task：MSMO • Model

• Dataset: From Daily Mail, annotators 
select up to three images as ref imgs.

• Evaluation: MMAE

ROUGE+ Image precision + Image-Text Relevance



MSMO: Multimodal Summarization with 
Multimodal Output EMNLP18

Decoder Step 1 Decoder Step 2

• Visual Coverage



Multimodal Summarization with Guidance 
of Multimodal Reference AAAI20
• Problem
• Only trained by target of text modality , lead to the modality-bias problem.

Data Extension

• ROUGE-ranking.

• Order-ranking.



Meeting



Communication Load is Overwheming

https://www.youtube.com/watch?v=Pd5Y7pfbU4w&list=LLFh1maHZbOfktmNXYft0-rA&index=4&t=0s

https://www.youtube.com/watch?v=Pd5Y7pfbU4w&list=LLFh1maHZbOfktmNXYft0-rA&index=4&t=0s


Multimodal Summarization of Meeting 
Recordings ICME2003
• Why summarize meetings?
• Frequently, meetings last hours and have many lengthy boring parts.

• Why use multi-modal information?
• Language analysis-based abstraction techniques may not be sufficient 

to capture significant visual and audio events in a meeting, such as a 
person entering the room to join the meeting or an emotional 
discussion.

• Meeting sequences generally contain a very small amount of visual 
activity. Also, because our meeting recorder captures omni-directional 
video, there is no camera motion and therefore no scene breaks.



Multimodal Summarization of Meeting 
Recordings ICME2003

Audio
• sound localizaRon output

• magnitude of the audio signal
Video

• luminance changes in a small 
window

Text
• IF-IDF





Fusing Verbal and Nonverbal Information for 
Extractive Meeting Summarization GIFT18



Keep Meeting Summaries on Topic: Abstractive 
Multi-Modal Meeting Summarization ACL19

• Input:5-dimensional feature vector. 
• head pose angle (roll, pitch and yaw) 
• eye gaze direction vector (azimuth and 

elevation) 

• Trained on the VFOA annotation 
• p0,...,p|P|, table, whiteboard, projection 

screen and unknown 

• For utterance 𝑢! , the VFOA vector 
𝑓! ∈ ℝ|P|∗|F|



Conclusion

• Model is simple. [Encoder + Decoder + Hierarchical attention]
• Modality Interaction is less.
• Priori knowledge is important.
• Multimodal output (text, pic, video) can help a larger set of people.
• Data privacy is not considered in Meeting Summarization.



Thanks!


