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Computer Vision 

is the science providing computers
with VISION CAPABILITY



Computer Vision 

is the science will provide computers
with VISUAL INTELLIGENCE



2018.   
Computer Vision as

Reconstructive

Spatio

Temporal 

Undertsanding

towards    Visual Intelligence



Geometric 3D reconstruction from stereo, video and single images
Measuring 3D distances by camera calibration, integrating RGB and depth images
Computing 3D anchor points for augmented reality; Reconstruction of 3D and motion

Reconstruction

Computer Vision as
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1981 B. Lukas and  T. Kanade The Optical Flow  IJCAI 

1981 C. Tomasi and T. Kanade From Motion To  3D Space 



3D reconstruction of Buckingam Palace from 2D (Google Earth and Google Street view) and 3D Google Earth



2D /3D reconstruction by social mobile frames

UNIMORE VAEX Project : learning what people like in 3D by egocentric vision
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Stereo-based  Images  since 1998

3D Depth acquisition for AR (TOF sensor Texas Instr.)

Google TANGO SLAM by mobile (From TUM 2017) 

ToF based 3D reconstruction (UNIMORE 2017
with Ferrari )

3D reconstruction
with 
Stereo cameras
depth sensors
And now by mobile

For
-AI-based tasks
-Augmented Reality



103D and multisensory vision for Neuroscience



Vision on image plane, segmentation, detection and localization
Document analysis, working on color, shape and deep learned visual descriptors

Spatial Understanding

Computer Vision as



Keypoint matching in 2D images,  for transparent object grasping  for robot vision  (Patent UNIMORE-Marchesini 2012)



NOW: Understanding object-robot interaction by  “trial and fail” Learning (The Google Robot project 2017)

At UNIMORE: EU project ColRobot Collaborative Robotics for Assembly and Kitting in Smart Manufacturing



SPATIAL

UNDERSTANDING

IS DETECTION

Face and Pedestrian
Detection
the most natural target 

Object detection recognition in images after Imagenet FeiFei’s Work 
is one of the close to be solved project for generic objects; Not already solved on diversity,  for specific objects..



Best Detection mAP at CVPR2017
Shuai et al. Nanjing China and ICL UK

BDAT

YOLOV2 (0,49)



Here easy…

Here not…

NEW

CHALLENGING ENVIRONMENTS

Detecting people  and AGVs  in working 
areas in real time on Jetson NVIDIA boards 
at Aimagelab with Bayker spa



MASA – MODENA AUTOMOTIVE SMART AREA  

Real-time demo online at Autodromo Marzaglia Modena for infrastructure-to-vehicle communication (June 2017) 
Deep learning in Action     by Aimagelab UNIMORE with Comune Modena and Maserati)



Semantic segmentation and Driver Attention prediction via DL  Aimagelab UNIMORE 2017     DR(EYE)ve

http://aimagelab.ing.unimore.it/dreyeve Aimage Lab UNIMORE and Ferrari spa



Tracking in time
Time series and trajectory analysis, anomaly detection, event detection, 
Video comprehension, Temporal video segmentation and alignement

Temporal Understanding

Computer Vision as



20Today:  Automatic Motion  Reconstruction

2006 UNIMORE and Ferrari GS 2017 UNIMORE and PANASONIC  Deep Learning for Dense OF

2015 UNIMORE Egocentric Vision  for wearable cameras2010 USF crowd analysis by OF              



tracking moving objects in the time by cameras with no, constrained or unconstrained motion,  
for surveillance and autonomous driving

Detection and tracking moving objects and Shadow UNIMORE and UCSD 2003



Tracking by multiple cameras ( geometry and learning) 
UNIMORE 2013

Tracking with transductive learning UNIMORE 2015

Tracking in the crowd with Structural SVMs 
UNIMORE 2016



O

A new architecture
C4-pose machine
for Joint-heap, occlusions, Pose arcs and
Time-connectivity
@Aimagelab UNIMORE

Tracking multiple occluded poses
of multiple people

EU-ER- FESR 2015-2018



J-GTA Dataset (UNIMORE 2Q-2018)
500 clips > 2.000.000 annotated frames
High resolutions
Annotation of occluded points
Training  C4-poseNet on NVIDIA Cluster  





LAMV Learning to Align and Match Video              aka Pull a Needle out od the haystack

Using Deep Features and Fourier Transfom.

A joint work UNIMORE and FACEBOOK FAIR Paris (CVPR 2018)

Video similarity understanding by Deep Learning and temporal features



Automatic video captioning: an open research area.
(See L.Baraldi et al Hierarchical Boundary-Aware Neural Encoder for Video Captioning  CVPR2017)

Video
Captioning

With
NAMING



SALIENCY AND CONTEX  ATTENTIVE CAPTIONING

M.Cornia, L.Baraldi et al. ACM TRANS. ON MULTIMEDIA COMPUTING, COMMUNICATIONS AND APPLICATIONS 2018



Predicting of Spatio-temporal visual events,
Imagining and Predictive behavior, Mental Images
Generative networks and domain transfer knowledge. 

Computer Vision towards

Visual Intelligence



Eyesight , Vision and Visual Intellingence
what do you see,  while driving?

What do you imagine?



To imagine the face from depth

Mental Images and Domain Transfer
Learned by the POSEidon Net and GANs

@AImagelab
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The «basic» Generative Adversarial Network architecture

Thanks to Panasonic for the NVIDIA server 



DEPTH (INPUT)



GROUND TRUTH



NEW FACES (GAN) COLORIZED



Computer Vision is not only research



A REALISTIC PREDICTION

( BY TRACTICA 2017)
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Some Easy Conclusion….

• Computer Vision is Cool 
and Useful too

• Is Computer Vision without 
Deep Learning obsolete?

• Is Deep Learning enough for 
Computer Vision? 

• Deep Learning is not enough.
but it helps a lot!

CV & DL
and they lived happily ever after



Thanks

See:     www.Aimagelab.unimore.it
Email:   Rita.cucchiara@unimore.it

Aimage Lab UNIMORE and Ferrari spa


