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Lectures:
• Bachelor: Procesarea imagnilor / Image Processing, Pattern 

recognition systems, Human-Computer Interaction

• Master: Artificial vision, Artificial vision for mobile robots, Human-
Computer interfaces 

Research:
• Computer Vision based advanced driving assistance systems (ADAS) 

• Computer Vision for industrial manufacturing 

• Medical Imaging

• Automatic semantic image annotation
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Introducere / Introduction
What is Computer Vision?

Computer vision is the discipline that uses statistical methods to 
disentangle data using models constructed with the aid of 
geometry, physics and learning theory.

Computer vision relies on a solid understanding of cameras and of the 
physical process of image formation:

- to obtain simple inferences from individual pixel values and combine 
the information available in multiple images into a coherent whole

- impose some order on groups of pixels to separate them from each 
other or infer shape information, and recognize objects using 
geometric information. 

Computer Vision is also known as:

• analiza de imagini (image analysis)
• analiza scenei (scene analysis)
• interpretarea imaginilor (image understanding)
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Viziunea artificala / Computer vision

Discipline conexe / Related disciplines
• Inteligenta artificiala (artificial intelligence)
• Robotica (robotics)
• Procesarea semnalelor (signal processing)
• Recunoasterea de forme (pattern recognition)
• Teoria controlului (control theory)
• Psihologia (psychology)
• Neurostiintele (neuroscience)

Subdomenii / Subdomains

- Procesarea imaginilor (image processing)
- Recunoasterea formelor (pattern recognition)
- Fotogrametria (photogrametry)
- …….
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Image processing
Procesarea imaginilor (Image Processing)
Concerned with image properties and image-to-image transformations
Most computer vision algorithms require image processing

Examples of image processing
• image enhancement (improving image quality through transforms, 

bring out detail that is obscured, highlight features of interest in an  
image)

• compression (compact representation of images for transmission)
• restoration (elimination of known degradations)
• feature extraction (locating specific image patterns like edges, 

corners)
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Computer vision

Domenii de cercetare / Research domains
• Detectia de trasaturi (Features Detection)
• Reprezentarea contrurelor (Contour Representation)
• Analiza imaginilor de profunzime (Range image analysis)
• Modelarea si reprezentarea formelor (Shape modeling and representation)
• Stereo viziunea (Stereo vision)
• Viziunea color (Color vision)
• Analiza miscarii (Motion analysis)
• Viziunea activa (Active/Purposive vision)
• Invarianti (Invariants)
• Detectia obiectelor (Objects detection)
• Recunoastera obiectelor 3D (3D object recognition)
• Aritectura sistemelor de viziune (Vision architectures)
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Computer vision
Domenii de aplicare / Application domains
• Inspectie industriala / controlul calitatii (Industrial inspection/quality 
control)
• Imginerie inversa (Reverse engineering)
• Supraveghere si securitate (Surveillance and security)
• Biometrica (ex. recunoastera fetei) (Biometrics (i.e. Face recognition))
• Recunoasterea gesturilor (Gesture recognition)
• Monitorizarea traficului (Road monitoring)
• Aplicatii spatiale (Space applications)
• Vehicule autonome (Autonomous vehicles)
• Realitate virtuala, teleprezenta si telerobotica (Virtual reality, tele-
presence, and tele-robotics)
• Cartografiere automata, achizitie automata de modele (Automated map 
making, model acquisition)
• Analiza imaginilor medicale (Medical image analysis)
• Imagistica medicala (Medical Imaging)
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Computer vision

Date de intrare / input data
- Images captured with acquisition devices adapted for the whole 

spectrum of the electromagnetic waves

- Visible spectrum images (visible light) – most used / accessible

- Other sources of images: infrared (IR), acoustic / ultrasonic waves 
(US),  X ray images etc.
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Computer vision
Date de intrare / input data

LiDAR RADAR reflectivity
(NIR : 0.75 .. 1.4µm)

LWIR / Thermal (heatmap)

RADAR reflectivity
24GHz (SRR) / 77 (LRR)Visible spetra (380 – 750 nm)

LWIR / Thermal (8-15µm)
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Viziunea artificiala

Date de intrare / input data
Other image sources: acustic vawes (US), MRI, CT

US 7–18 MHz: muscle, thiroid, ..
US 1–6 MHz: liver, kidney, … X-ray (radiography)

X-ray (CT slice)

MRI 
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Examples of simple processings

Color conversion: color -> grayscale -> binary image

Negative
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Examples of simple processings

Brightness and contrast change 

Contrast ++

Contrast --

Source image

Brightness --

Brightness ++
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Examples of simple processings

Noise reduction

Image corrupted by 
Salt&Pepper noise

Filtered image (median filter)
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Examples of simple processings

Noise reduction

Image corrupted by Gaussian 
noise

Filtered image (median filter)
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Examples of simple processings

First order derivative (image gradient)

Gradient magnitude
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Examples of simple processings

Edge detection

Canny edge detection method
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Examples of simple processings

Morphological operations: dilation
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Examples of simple processings

Morphological operations: erozion
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Examples of simple processings

Closing (dilation + erosion): hole filing (preserves area)
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Examples of simple processings

Objects labeling
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Examples of simple processings
Image enhancement (medical images) 
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Examples of applications
Image segmentation (medical images)
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Examples of applications

Objects detection and road modeling in automotive scenarios
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Examples of applications
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Examples of applications
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Examples of applications

Objects detection and road modeling in automotive scenarios
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Examples of applications

Perceptual interfaces – HCI /Human Computer Interaction)
Pranav Mistry at TED; The Sixth Sense

http://www.ted.com/talks/pranav_mistry_the_thrilling_potential_of_sixthsense_tec
hnology.html

http://www.ted.com/talks/pranav_mistry_the_thrilling_potential_of_sixthsense_technology.html
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