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Whyweare here

Weare NOT hereto show youthe latestadvancementsin Generative AI or to 
explainthe theory behindcutting-edgetechnologyé sorry

Weare hereto show the harshreality of adaptingtechnologyin an industry
setting:

Trials and errors

The realdata nightmares

Coming up with heuristics

Coping with the process



Outline

Freeda

Image & video classification

Data challenges, heuristics, resultsfrom a realcase study

Engagement prediction

Finalremarks



Freeda
Who weare & whatwedo



Freeda Media & Freeda Platform

Freeda starts out asa digitalmedia publisher (Freeda Media)

Weproduce contentsto be publishedon our ownsocial media pages addressingthemesrelevant
for Millenials and GenZ, especiallywomen and individualsfeeling underrepresented

Alongsidethe editorialcontent, wecurate the brandedcontentbuilt in collaborationwith clients 
whowantto reach our audience 



Freeda Media & Freeda Platform

More recently, a new divisionhasbeendeveloped, Freeda Platform, actingasan 
advertising agency for brands

Wesupport clients in evaluatingand improvingtheir communication(listenservices),help them
create engagingcontentsfor their channels(engageservice), and following the user-to-customer 
journey(transactservice) 



Freeda in numbers



Data & Creativity

Content strategy is 
crafted
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produced according 

to strategy

Contents are 
published

Content 
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are collected

Insights on what 
works best/worst are 

drawn
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Data Analytics & Technology Innovation 
DATI Team

Asa team, wetake care of everythingaboutdata: from rawdata collectionto its storage, transformation
& enrichment, from analysisto efficientpresentation, e.g.:

ETL processesto getthousandsof metricsdata per day from social media platformAPIs

Internalapplicationsto store contentsbeforepublication, and exploretheir performance after

Customizeddashboards & advancedanalysis, alsoin support of the Insights team

Development & deployment of ML models to understandthe relations betweencontentfeatures and performance



Whatdoesimage processing haveto do with this?

The core questionwewishto answer:

Whatmakes a contentsuccessfulon social media?

Idea: decompose a contentinto a set of features and try to estimate the impact of 
eachon observedperformances

Features can be manuallytaggedor... automaticallyextracted! Here comesML

vs ?



Image & Video classification
Approachfundamentals



Image classification-basics

(Image) classificationisone of the fundamentalML tasks

Given a set of predefinedclasses (labels), the classifiermust decide whichclass/es the input 
belongsto

Supervisedlearning: the model is trainedon pairsof <input, target> examplesso that it can learn
howto generalizetheir relation to unseenexamples

Manymodels/algorithmsexistto tackle this task Ą for image classification, ConvolutionalNeural
Networks (CNNs) are consideredto be particularlyefficient

Characterizedby «convolutionallayers» that filter images to progressivelyextracttheir features (e.g. edges)

Ą {ócatô, ódogô}?

<             , ôcatô> <                , ôcatô> <               , ôdogô>



Image classificationïModel training

Training a neuralnetwork meansrepeatedly
presentingtraining examplesto the model, 
observingthe predictedouput, and adapting
the network parameters(its weights) so thaton 
the nextrunsthe predictionerror(loss) gets
lower

Large, labelleddatasets are needed!

New models from the scientificcommunity are 
customarilytrainedon the ImageNetdataset (1000 
classes, 1.2M training examplesin the most
commonlyusedsubset)



Image classificationïTransfer Learning

Training a deep neuralnetwork from scratch can be veryexpensive/ impractical

In termsof dataset preparationand computationalresources

Enter Transfer Learning!

Idea: use a pre-trainedmodel asa startingpoint and continue training on a «small», tailored
dataset

Thisfine-tuning processcan both take advantageof the general knowledge on visual features 
acquiredby the model duringpre-training and specializeit to recognizethe classes weare 
interestedin

E.g. PyTorch(torchvision) & Huggingfacemake severalpre-trainedmodels availablethat can be 
usedfor transfer learning



Transfer Learning in practice: decisionsto be made

Which classes do I wantto recognize?

Whatkind of images do I have/do I wantto use for training?

Which image transformationsmake sensefor mytask?

Which pre-trainedmodel(s) do I wantto fine-tune? With whichhyperparameters?

Which accuracyleveldo I consider«good enough» to moveto production?



Transfer Learning in practice: video classification

Wecan adaptpre-trained/fine-tunedimage classifiersto performvideo classificationaswell

Wecan sample a numberof frames from the video, and classifyeachframe indipendently

é and thenaggregate the frame labels into one label at the video level

é Which addsa new set of decisionsto be made:

How manyframes shouldI sample? And howshouldI sample them?

How do I aggregate frame-levellabels into a video-levelone?

Spoiler: thereisno predefinedanswer. 

Youneedto findthemby gettingyourhands dirtywith actualdata!



Content classification: case study
Data Challenges, Heuristics, and Results



Classifyingpeople presencein images/video

Motivatingobservation: contentsshowingpeople usuallyperformbetterthan contentswith 
no people

é but doesthe actualnumbermatter, too?

To avoidhavingtoo many, fine-grainedlabels, wedecidedto classifyimages into 4 classes:

[no person, one person, twopersons, threeor more persons]

Rationale:

Too manylabels mayrequirea largerlabelleddataset (so that all classes are «equally» represented)

At inferencetime, wemightexpectto haveunderrepresentedclasses Ą sparse data make it hard to 
drawrobustconclusions

Considerationsstemmingfrom business knowledge & experiencewith the data domain

1. Which classes do I want to recognize?




