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Rearch Topics
• Affective Computing
• Sentiment Analysis
• Human Aspects in 

Software Engineering



People at Collab

• Faculty
– Filippo Lanubile
– Fabio Calefato
– Nicole Novielli

• Visiting Professors and Researchers

collab.di.uniba.it  

• PhD Students
– Giuseppe Iaffaldano
– Daniela Girardi

• Graduate students and 
final-year undergraduates

http://collab.di.uniba.it/


Research at COLLAB

Software development as 
an intense collaborative process

collaborative / social 
software engineering

Collaborative Development Group @UniBari



Sensing Developers’ Emotions

Developer  
Self awareness

Team
Social awareness

Organization 
Emotional organizational awareness

Scope

EMOTION AWARENESS

Regulate own 
behaviour

Enhance empathy
Enrich retrospectives

Increase job 
satisfaction

Improve individual performance Improve group performance Reduce turnover



Investigating the Role of Emotions 
in the Social Programmer 
Ecosystem
• Research question: 

getting emotional while 
communicating with developers: 
good or bad?

• Model: combining message properties, 
social factors and affective factors

• Expected output: 
– SE-specific sentiment analysis tool and 

emotion classifier
– Evidence-based netiquette

Collaborative Development Group @UniBari



Sensor-based emotion detection
Research question: Can we acquire physiological measures 
from noninvasive, low cost sensors to accurately predict 
emotions?

• Software engineering: detect 
discomfort and unhealthy stress that 
can generate bugs and developer’s burnout

Collaborative Development Group @UniBari



Facial Expression analysis

Sentiment analysis Analysis of biometrics







Community-based 
Q&A: Stack Overflow 

• Largest SE Q&A community 
• SO Annual Developer Survey
– ~50M visits per month

• ~21M (25%) from professional developers and university-level 
students 

• > 80% rely on SO for learning
• Developers read manuals less and less, 

they rather “search”
(Mary Shaw’s ICSE 2016 keynote)



Research question

• How can an information 
seeker increase the 
chances of eliciting 
answers?

Better off
• How can an information 

seeker increase the 
chances of eliciting the 
‘best’ answer?

Best answer is the one marked as accepted by 
the question asker

⇒ question resolved 

⇒ successful question



Quantitative + qualitative 
analysis







Need for domain-specific tools
Why do off-the-shelf tools fail?

Contextual semantics
‘I am missing a parenthesis. But where?’

N. Novielli, F. Calefato, F. Lanubile. “The Challenges of Sentiment Detection in the Social Programmer Ecosystem” (SSE’15)

Domain-dependent semantics
‘What is the best way to kill a critical 
process?’

Context of interaction
‘I have a problem, […] please explain what is 
wrong’

neutral as negative



Developing Senti4SD



Developing Senti4SD

Liblinear
caret

SentiStrength



Performance on different datasets

slides

Model-driven annotation Ad-hoc annotation

Calefato et al., EMSE 2017

Ortu et al., MSR 2016

Ahmed et al., ASE’17

Lin et al., ICSE 2018



Sensing Developers’ Emotions



BrainLink
EEG monitors the electrical 
activity of the brain

Instrumentation



Preliminary study

Emotion Detection Using Noninvasive
Low Cost Sensors 

Daniela Girardi, Filippo Lanubile, Nicole Novielli
University of Bari, Italy

ACII 2017, Seventh International Conference 
on Affective Computing and Intelligent 

Interaction 



Emotion elicitation timeline

• 8 videos from DEAP (Database for Emotion Analysis using Physiological signals) 
• Each video is associated with different arousal and valence scores



Data Analysis

Parameter tuning



ResultsResults

Signals Arousal Valence
Classif Prec Recall F1 Acc. Classif Prec Recall F1 Acc.

Single Sensors

EEG NB/KNN 0.76 0.76 0.76 0.76 J48 0.90 0.90 0.90 0.90

GSR JRIP 0.69 0.68 0.68 0.68 KNN 0.67 0.67 0.67 0.67
EMG KNN 0.80 0.80 0.80 0.80 KNN 0.70 0.70 0.70 0.70

Combined Sensors

EEG+GSR J48 0.98 0.98 0.98 0.98 J48 0.97 0.97 0.97 0.97
GSR+EMG KNN 0.79 0.79 0.79 0.79 J48 0.76 0.76 0.76 0.76
EEG+EMG J48 0.86 0.86 0.86 0.86 J48 0.95 0.95 0.95 0.95
All J48 0.98 0.98 0.98 0.98 NB 0.82 0.82 0.82 0.82



Data collection in the field

Pilot study

Duration: 2 weeks for each developer

Period: September – December 2019

Number of participants: approx. 20

Four companies in 
Eindhoven 




