1. Classify IRA images into memes vs. non-memes (test accuracy > 0.97)
2. Extract visual embeddings jointly for both authentic memes (Reddit) and
coordinated memes (IRA) using DeepCluster (Caron et al. 2019)

3. Cluster memes based on visual embeddings using K-means
4. Label the clusters and compare between authentic/coordinated
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Background & Research Question

Russian IRA shared 1.8M images on Twitter during 2016 election
Validated US Twitter users, 19% tweets are memes, 30% political
What distinguishes state-linked memes from authentic ones?

Data Collections

26K authentic memes from r/meme subreddit (authentic memes)

15K non-meme image-with-text data (COCO-Text) as negative sample for
training (so not simply a classifier for images with or without text)
26Kimages from IRA on Twitter (coordinated memes if classified as meme)

Methods Overview
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Summary of Findings

Latent visual embeddings reveal similarity between memes
Authentic and coordinated memes share most visual themes

Coordinated IRA memes more military, gender, quotes
Authentic Reddit memes more movie characters, comics

IRA accounts are not widely utilizing popular meme schemes in the US
Logistic regression on visual embedding discern IRA with F; = 0.84

Example Clusters
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When the weird kid tells you not to
go to school tomorrow

AVENGERS: ENDGAME Will ———

Likely Stick With 3-Hour S Eadan i A aac innding
Runtime After Highly Positive
Test-Screening Reactions

=la THE WEEK EIETD

Trump by 8 points In new poll

The WS gaing from Good Friday to 4/20
to Easter in the same Weekend

whien tho teachar ask for Romowork
and you gota act ke your [eoking for it
even tho you didn't do it

Me: *opens the wooden box
to see what's inside*

Everyone else at the funeral:

—

NIPM HALUECTEMM 30MBM CNIACAACA e twEntponeainport-2

TOPHBIX EIEHEHHH!! Litaraly Dvery Scientist:

Global Warming is real!
‘The Earth is dying and
our Climate is changing
drastically!

AVENGERS: ENDGAME Will
Likely Stick With 3-Hour
Runtime After Highly Positive
Test-Screening Reactions

BellecTea B BUCKKW

Jack Daniefs
[IKER
Tbl bbIN MHE KAR BPAT

M
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More Reddit Cluster

WHEN YOU SEE THE GUY WHO SRID "YOU'LL
NEVER BE PRESIDENT" AT YOUR INRUGURRTION

L] LTENTET TR =T "
!' aop KpnusannHg (=] ]

MponaraHoueTel Poccui! Ha dode naneH s
Kypea pyBna yoBoUM KONUYeCTRO HOBOCTEN
o npoBnemax Eeponel, Gepax Herpos B CLUA
W cTpadaHnax YrpanHe!

When you upvote a meme
that you think it's funny

Brain: It's just a fart

Me: Shits myself

Jonro ¢ weHo UoKani
NOBOA NOPYraTECH.
He Hawnu.
[oatomy Apannce Monua.

HukuTa YepHbiiA

c Cxoneko net atoMy Bngocy? 57 107

A ¢ Makcum MenukaH
Hukuta, ckonsko y Te6a xpomMocom?
{8 | ! |

BEIBOS OOQMH- MM3GWTE U NU3OWTE 3Ty BATY HA
CODpaHMAX W NNOWaARY, (42 OHK TakM
cofUupaTea. He ¥aneTh He MMeHLWWH He
Oenyner He Dadynek.

dﬁ Blla&dulc ez JJmag
Tam rge Hapod Aan NM3gbl BaTe Ha
HaYanbHOM 3Tane, TaM HarmyxXo NpuTHxana
BCA 2Ta JOHEeURONYTaHLLHH.
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More IRA Cluster

0: Texts on paper

33: Russian face

22: 2 people pictures

16: Russian politicians

12: Printed documents

53: Staring face

92: Staring male face

69: Face close up

74: Annoyed male face

96: Quotes/white

57: Quotes/dark

93: Female face

44: 0ld male figures

7: Multiple panels

94: Missles/bomb/war zone

4: Politician portrait

27: Slogans

98: Group meetm%s

66: Screenshots/Google

76: Quotes/white

35: Screenshots/ [)osts

85: Charts/logos

5: Gathering/military

52: Quotes/face

31: Military/polics

14: Russian symbols

21: Screenshots/comments

99: Screenshots/Tweets

40: Shocking face

89: Screenshots/charts

1: Screenshots/websites

73: Purse lips

41: Staring eyes

3: Big mouth

70: Naughty man

29: Confrontations

28: Screenshots/Tweets

82: Gadgets

48: Politician speaking

18: Constructions

30: Quotes/boards

8: Holding stuff

25: Red maps

75: Piece of paper

49: Slogans/dark

46: Comparing figures

90: Conversation cloud memes

26: Weapons

20: Cats/dogs memes

83: Flags/symbos

23: Quotes on paper

47: Multiple panels/people

39: Straight face male

77: Chaotic scenes

61: 4 panel comics

15: Duolingo/diagrams

68: Cold scenes

60: Criminal/People wanted

71: Road scenes

13: Hand drawn comics

11: Screenshots/Tweets dark

37: Quotes/dark

95: Screenshots/pics

55: Screenshots/news

72: Compare multiple faces

81: Simpsons/Rick and MortK
65: Screenshot/Tweets dar

43: Jake/Simpsons

64: Multiple panels

63: 4 panel memes

67: Multiple panels

56: Screenshots/banner

38: Dark scenes

88: Left/right memes

45: 4 panel memes

34: Sites/facilites

97: 4 panel comics

17: 4 panel memes

86: Character labeling

54: Wink face

62: Creatures

59: Top/bottom memes

80: Top/bottom memes

42: Character labeling

10: Office

36: Dogs memes

6: Winnie the Pooh

50: SpongeBob memes

19: Animal memes

24: Presentation memes

58: People talking memes

9: Dark/unclear

91: SpongeBob/Rick and Mort%
2: Winnie the Poo

78: Thomas/Incredibles

51: Movie scene memes

84: Bugs Bunny

79: Bugs/Plankton

32: Unsettled Tom meme

87: Black Hackerman meme
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Next Steps

Mapping Visual Themes among Authentic and Coordinated Memes

.0% -2.0% 0.0% 2.0% 4.0%
Percentage Reddit <-----> Percentage IRA

1. Compare with authentic memes on US Twitter or Russian social media

2. Use multimodal transformer (ex. VisualBERT) to extract embeddings that
incorprate textual information and text-scene interactions

3. More flexible clustering models to incorporate tweet-level covariates


http://arxiv.org/abs/1807.05520
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