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MM-Locate-News: Multimodal Focus Location Estimation in News
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Multimodal Geolocation Estimation of News Photos

Conclusion & Future Work References

GeoWINE: Geolocation based Wiki, Image, News and Event Retrieval

In news analysis, geographical content is essential (e.g., in fake news detection)
News photos usually lack geographically representative content
News body text indicates possible photo locations (Fig. 1)

We propose a demo that shows the applications of geolocation estimation of photos [3]

Drawbacks of existing approaches and datasets for geolocation estimation

Existing methods
Are either based on the visual content [4]
Do not use state-of-the-art methods for multimodal information extraction [5]

Existing datasets
Provide only images and are not related to news [6]
Contain unreliable ground truth labels [7]

We propose novel multimodal solutions for geolocation estimation in news documents

Image-text pairs from news labeled for multimodal photo geolocation
617,920 data samples covering 14,331 cities, 241 countries, and 6 continents 

Multimodal architecture outperforms all the unimodal and multimodal baselines 
Advanced representations needed for the concepts event, group of people & person (Fig. 5)
Visual model succeeds for photos depicting a strong concept or multiple weak concepts (Fig. 3)
Multimodal model succeeds if text provides rich information (entities/content) (Fig. 4) 

Image encoder: based on a powerful backbone CLIP [8]
Text encoder: global contextual and entity-centric embeddings based on BERT [9] 
Granularity classifier: produces output probabilities for the city, country and continent 

Which contains more than 6000 image-text pairs 
Labeled with the focus location of news documents

GeoWINE closes the gaps between 
Geolocation estimation
Information representation in knowledge graphs (Wikidata and OEKG)
Information retrieval

GeoWINE is an event and news retrieval system based on image-based geolocation estimation 
Beneficial in many downstream tasks such as

Image verification
Places recommendation
Fact-checking

Conclusion

Novel datasets called MMG-NewsPhoto & MM-Locate-News
Promising results using multimodal approaches for geolocalization of news documents 
A geolocation-based multimodal retrieval system

Future Work

Extract individual visual concepts (e.g., events), including scene text (e.g., street signs)
Multimodal geolocation explainability
Study impact of photo geolocation on fake news detection and news recommendation
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The multimodal architecture outperforms all the unimodal approaches
Multimodal architecture is beneficial when image lacks geo-representative content
(Fig. 7) or text mentions various named entities (e.g., location and person) (Fig. 8)

The proposed multimodal approach
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Fig. 3: Visual model performs better than the unimodal models    Fig. 4: Textual and multimodal models outperform    Fig. 5: Accuracy@1 [%] of the best performing models

Fig. 2: Model architecture for multimodal geolocation estimation of photos

Fig. 6: Model architecture for multimodal focus location estimation in news

Fig. 7: Image lacks geo-representative content    Fig. 8: Text mentions various named entities

Fig. 1: Image lacks geo-
representative content    
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[...] commanders in Afghanistan [...] my
most recent visit to Afghanistan and [...]
Colonel Jane Crichton, [...] U.S. forces [...]
two U.S. generals one Canadian general [...]
the European Union had withheld [...]

Afghanistan, Asia
Photo by NATO (CC BY-SA 2.0)

Output predictions

Visual: Afghanistan, Asia
Textual: U.S, N.A
Multimodal: U.S, N.A

[...] across the Philippines island [...]
the Philippine Institute of Volcanology
and Seismology (PHIVOLCS) said lava
eruptions[...] Purita Araojo, at Vista Al
Mayon Pensionne [...]

Philippines, Asia
Photo by Tryfon Topalidis (CC BY-SA 3.0)

Output predictions

Visual: Indonesia, Asia
Textual: Philippines, Asia
Multimodal: Philippines, Asia
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Pakistan vs Sri Lanka, 2nd Test, Day 4, Live
Cricket Score Updates: PAK in cruise
control?
Pakistan ended [...] from Abid Ali and Shan
Masood. [...] Pakistan will hope to get their
lead [...] Sri Lanka with Azhar Ali [...] Babar
Azam in Karachi on Sunday. [...] Haris
Sohail, Asad Shafiq, Mohammad Rizwan
(wk), Yasir Shah [...]

Ground truth: Sri Lanka
Visual top1: Sri Lanka
Textual top1: Pakistan
Multimodal top1: Sri Lanka

Photo by Bahnfrend (CC BY-SA 4.0)

Ground truth: Japan
Visual top1: India
Textual top1: Japan
Multimodal top1: Japan

Photo by Australian Customs and Border
Protection Service (CC BY-SA 3.0)

Will Japan ever stop hunting whales?

Japan has pulled out of the International
Whaling Commission, [...] the French
foreign ministry has warned [...] Lamy
Essemlaly, president of Sea Shepherd's
French [...] Japan has been using to whale in
Antarctic [...] Australia and New Zealand by
whaling in Antarctic waters [...] Japan [...]
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President Obama’s warning 
[...] Britain’s exit [...] EU  [...] “U.K. is
going  [...] so-called Brexit—U.S. [...]
London Mayor Boris Johnson, a
vocal [...] EU—the so-called Brexit—
[...]Obama’s view [...] British empire.”

                  Fig. 9: Overview of the GeoWINE demonstrator  
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CLIP

Integrates various visual and textual features based on powerful backbones such as
BERT [9], CLIP [8], and ResNet [10]
The output prediction relies on the most confident modality

We propose the MM-Locate-News dataset

Experimental results demonstrate that

Experimental results demonstrate that

Multimodal approach composed of three modules (Fig. 2):  

We propose the MMG-NewsPhoto dataset 

Focus location of the news story [1]
Geolocation of the news photo [2]

We study geolocation estimation in two directions:

Demo Link

[...] John Boehner accused President Barack Obama
[...] Boehner and the House of Representatives
leadership [...] to give Obama power to raise U.S. [...]
U.S. credit [...] 

Washington, D.C., U.S, N.Amerika


