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Communication Research 
The ways in which the news media depict a certain political candidate, 
textually or visually, influence how the public perceives the candidate

Political candidates in various democracies have increasingly realized the 
power of their images in races and endeavored to put their best foot forward 
to appeal to voters

Candidates’ nonverbal language, facial expressions, and physical 
attractiveness have exhibited persuasion power



AI and Emerging Media Studies
Debates between 2016 President/Vice President Candidates                       SNL 

State-of-the-art Facial Expression Recognition:  7 Emotions & Neutral   



AI and Emerging Media Studies

State of the art in expression recognition is not sufficient  
Datasets with spontaneous (vs. posed) expressions are lacking [Dupree et al, 2020]

Debates between 2016 President/Vice President Candidates                       SNL 



2020 TV News Portrayals of Political Candidates



Dataset of TV News Portrayals of Presidential Candidates

● Six leading candidates of the 2020 Democratic Party presidential 
primaries in the United States—Biden, Buttigieg, Klobuchar, Sanders, 
Warren, and Yang

● Candidate videos uploaded to archive.org between January 1, 2020 and 
March 2, 2020

● A total of 28,297 news clips were downloaded 
● ABC, CBS, NBC, PBS, CNN, MSNBC, and Fox News
● 26,125 video segments of length 1-5 seconds were generated
● Communication scholars provide expert labels 



Video Analysis Method
● Face detection with ArcFace [Deng et al, 2019]
● Facial landmark detection with MTCNN  [Zhang et al, 2016]
● Temporal alignment of facial landmarks
● Instead of 7 emotions & neural, we grouped expressions into 3 classes: [negative, 

neutral, positive] 
● Two-stage Frame Attention Network [Meng et al., 2019]

○ Stage 1:   Compute high-dimensional representation of the facial characteristics for each input facial image

○ Stage 2: . Use a frame attention module to learn the attention weights that adaptively aggregate the feature 
vectors from the previous module into a single discriminative video representation

● Video representation is fed into multiple fully connected layers for final 
classification



CV Results

Mean Accuracy Mean F-score

Sanders 0.83 0.82

Yang 0.89 0.89

Biden 0.79 0.78

Warren 0.86 0.86

Buttigieg 0.83 0.82

Klobuchar 0.80 0.80

Overall 0.83 0.82

Performance of Personalized Models based on 4-fold cross validation



COM Results:  Connecting Survey Data and CV Results
● Among all the candidates, Buttigieg received the greatest amount of 

airtime across all the seven television networks. 
● The proportion of Buttigieg’ positive facial expression in his airtime is 

among the highest. 
● Sanders’ facial expression tended to be more negative in television news 

compared with other candidates. 
● Media effect varies by the candidate and by the media source: For Biden 

and Buttigieg, for example, the exposure to the two candidates’ positive 
images in CBS and NBC makes surveyed viewers feel more positive 
toward the candidates.



Text 
Recognition
for
Context 
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A method for detecting text of 
arbitrary shapes in natural scenes 

that improves text spotting

CVPR 2020 Workshop, June 2020

Qitong Wang, Yi Zheng, and Margrit Betke



Framework of our model:
UHT 
(Abbrevaited as: 
UNet, Heatmaps, Texfill 
Algorithm)



Selected visualization on text detection

Text detection demo of UHT. 
Left: polygonal text detection result. 
Right: deep learned heatmap from UHT-Net



Framework of our model:
UHTA
(Abbrevaited as: 
UHT+ASTER)



LAL: Linguistically Aware Learning 
for Scene Text Recognition
MM '20: Proceedings of the 28th ACM 

International Conference on Multimedia
October 2020 Pages 4051–4059

Yi Zheng, Wenda Qin, Derry Wijaya, 
and Margrit Betke



Visual embeddings

Visual embeddings
+

Linguistic 
embeddings

“SALL”

“SAW”

Problem: Incorrectly recognized characters caused by embeddings of text that 
has ambiguous or misleading visual appearance (Fig.1a). 

Solution: Combine embeddings of visual & linguistic information (Fig.1b).

Motivation

Figure 1: Problem and solution for scene text recognition

a

b



Figure 2: Overview of the proposed LAL method.

Rectifier Encoder Attention 
Decoder

Next-Character 
Prediction 

Model

Rectified Image Visual 
Embeddings

Linguistic 
Embeddings

. . .
Output: “D”

“UNITE”

Input Image

Visual embeddings: Rectifier + Encoder + Attention Decoder

Linguistic embeddings: Next-Character Predictor (Transformer-based)

Method



Combined
Visual and
Textual
Analysis



Experiments

Figure 3: Scene text recognition accuracy (%) on benchmark datasets, as reported in the paper.

1. Highest accuracy compared to others on six of seven benchmarks.

2. An average of 3.3 percentage points boost on irregular text.



Experiments

Figure 4: P-value (×10^-2) on seven benchmark datasets.

3. Difference between combining visual information with and without 
linguistic information is statistically significant on the larger datasets 
IIIT5k and IC15, which contains over 2,000 samples.



Deep Neural Network for Semantic-
based Text Recognition in Images

arXiv

Yi Zheng, Qitong Wang, 
and Margrit Betke



Idea:  Use Context



Method



Results



What is Media Framing?
Process of emphasizing certain perspectives of an issue to promote a 
particular interpretation, for example, a certain side of the political spectrum, 
thus influencing public opinion
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What is Media Framing?
Process of emphasizing certain perspectives of an issue to promote a 
particular interpretation, for example, a certain side of the political spectrum, 
thus influencing public opinion



Detect media frames in gun violence coverage: 
Textual Data

Gun control 

Mental health

Politics



Current project: 
Detect media frames in gun violence coverage

❖ Framing gun violence Gun control 

Mental health

Politics

Visual Data



Detect media frames in textual and visual coverage of gun violence 

Our approach: Natural Language Processing (NLP) + Computer Vision  (CV)

COM Experts



Data



Methods and Results



Communicating COVID-19
                                                            

https:/ /covid19.philemerge.com



Goals
Develop and apply machine learning tools to examine international news 
coverage of COVID-19

Create data visualizations of how journalists around the world have reported 
on various facets of the pandemic



Demo Website:
https://covid19.philemerge.com

https://covid19.philemerge.com/


Research Method 
Methods to group COVID 19 news articles into topics: 
● dictionary-based analysis
● unsupervised topic modeling 
● supervised machine learning   



Research Method 
Methods to group COVID 19 news articles into topics: 
● dictionary-based analysis
● unsupervised topic modeling: Latent Dirichlet Allocation 
● supervised machine learning   

Ten main topics from each country’s news coverage are identified by week.
Each topic is associated with 20 terms.



Deterministic Games



Deterministic Games

• Government     
Response

• Science
• Healthcare



Deterministic Games

• Domestic 
Economy



Deterministic Games



Deterministic Games

Outbreak in 
Mainland 
China



Deterministic Games
• International 

Collaboratio
n

• Government 
Response



Deterministic Games



Deterministic Games

Outbreak in 
Mainland 
China



Deterministic Games

Communicating COVID-19

• Personal 
Preventative 
Actions

• Domestic 
Economy



Deterministic Games

Racism & race 
relations



A topic we cannot sugarcoat: Waukegan 
students join peers in global climate strike

AI for News Analysis:  What emotions do Headlines 
and Images Cause with News Readers?

This will only get worse: California fires 
linked to climate change

Emotion:

Image by
itself:
Fear

Headline:
Fear

Emotion:

Image by
itself:
Curiosity

Headline:
Disapproval
Admiration



Our ACII 2023 project:









Hammer & Nail 
❖ For computer scientists: 

Beat the benchmark vs. solve the real problem

❖ For communication researchers: 

Expand the scope of research 
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