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Computer vision

Computer vision is an interdisciplinary �eld that deals with how computers can be made for

gaining high-level understanding from digital images or videos. From the perspective of

engineering, it seeks to automate tasks that the human visual system can do.

Computer vision tasks include methods for acquiring, processing, analyzing and understanding

digital images, and extraction of high-dimensional data from the real world in order to produce

numerical or symbolic information, e.g., in the forms of decisions.  Understanding in this

context means the transformation of visual images (the input of the retina) into descriptions of

the world that can interface with other thought processes and elicit appropriate action. This

image understanding can be seen as the disentangling of symbolic information from image

data using models constructed with the aid of geometry, physics, statistics, and learning

theory.

As a scienti�c discipline, computer vision is concerned with the theory behind arti�cial systems

that extract information from images. The image data can take many forms, such as video

sequences, views from multiple cameras, or multi-dimensional data from a medical scanner. As

a technological discipline, computer vision seeks to apply its theories and models for the

construction of computer vision systems.

Sub-domains of computer vision include scene reconstruction, event detection, video tracking,

object recognition, object pose estimation, learning, indexing, motion estimation, and image
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restoration.

De�nition
Computer vision is an interdisciplinary �eld that deals with how computers can be made for

gaining high-level understanding from digital images or videos. From the perspective of

engineering, it seeks to automate tasks that the human visual system can do.  “Computer

vision is concerned with the automatic extraction, analysis and understanding of useful

information from a single image or a sequence of images. It involves the development of a

theoretical and algorithmic basis to achieve automatic visual understanding.”  As a scienti�c

discipline, computer vision is concerned with the theory behind arti�cial systems that extract

information from images. The image data can take many forms, such as video sequences, views

from multiple cameras, or multi-dimensional data from a medical scanner. As a technological

discipline, computer vision seeks to apply its theories and models for the construction of

computer vision systems.

History
In the late 1960s, computer vision began at universities that were pioneering arti�cial

intelligence. It was meant to mimic the human visual system, as a stepping stone to endowing

robots with intelligent behavior.  In 1966, it was believed that this could be achieved

through a summer project, by attaching a camera to a computer and having it “describe what it

saw”.

What distinguished computer vision from the prevalent �eld of digital image processing at that

time was a desire to extract three-dimensional structure from images with the goal of

achieving full scene understanding. Studies in the 1970s formed the early foundations for

many of the computer vision algorithms that exist today, including extraction of edges from

images, labeling of lines, non-polyhedral and polyhedral modeling, representation of objects as

interconnections of smaller structures, optical �ow, and motion estimation.

The next decade saw studies based on more rigorous mathematical analysis and quantitative

aspects of computer vision. These include the concept of scale-space, the inference of shape

from various cues such as shading, texture and focus, and contour models known as snakes.

Researchers also realized that many of these mathematical concepts could be treated within

the same optimization framework as regularization and Markov random �elds.  By the
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1990s, some of the previous research topics became more active than the others. Research in

projective 3-D reconstructions led to better understanding of camera calibration. With the

advent of optimization methods for camera calibration, it was realized that a lot of the ideas

were already explored in bundle adjustment theory from the �eld of photogrammetry. This led

to methods for sparse 3-D reconstructions of scenes from multiple images. Progress was made

on the dense stereo correspondence problem and further multi-view stereo techniques. At the

same time, variations of graph cut were used to solve image segmentation. This decade also

marked the �rst time statistical learning techniques were used in practice to recognize faces in

images (see Eigenface). Toward the end of the 1990s, a signi�cant change came about with the

increased interaction between the �elds of computer graphics and computer vision. This

included image-based rendering, image morphing, view interpolation, panoramic image

stitching and early light-�eld rendering.

Recent work has seen the resurgence of feature-based methods, used in conjunction with

machine learning techniques and complex optimization frameworks.

Computer vision for people counter purposes in public places, malls, shopping centres

因此 OpenCV 成為『顯學』矣。
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OpenCV is released under a BSD license and hence it’s free for both academic and commercial

use. It has C++, C, Python and Java interfaces and supports Windows, Linux, Mac OS, iOS and

Android. OpenCV was designed for computational ef�ciency and with a strong focus on

real-time applications. Written in optimized C/C++, the library can take advantage of

multi-core processing. Enabled with OpenCL, it can take advantage of the hardware

acceleration of the underlying heterogeneous compute platform.

Adopted all around the world, OpenCV has more than 47 thousand people of user community

and estimated number of downloads exceeding 14 million. Usage ranges from interactive art,

to mines inspection, stitching maps on the web or through advanced robotics.

雖說並非缺乏『文件』與『範例』︰

Quick Links

 Online documentation

 Tutorials

 User Q&A forum

 Report a bug

 Build farm

 Developer site

 Wiki



只是難於掌握眾多『術語』和『概念』之大雜燴。聽聞谷歌搜尋

『OpenCV free book』

，可以找到 2008 年發行，舊版的

『Learning OpenCV』。

因為無法判斷著作權狀況，還請讀者自行斟酌下載哩。

該書

CHAPTER 10

Tracking and Motion

講

Motion analysis

Several tasks relate to motion estimation where an image sequence is processed to produce an

estimate of the velocity either at each points in the image or in the 3D scene, or even of the

camera that produces the images . Examples of such tasks are:

Egomotion – determining the 3D rigid motion (rotation and translation) of the camera from

an image sequence produced by the camera.

Tracking – following the movements of a (usually) smaller set of interest points or objects

(e.g., vehicles or humans) in the image sequence.

Optical �ow – to determine, for each point in the image, how that point is moving relative to

the image plane, i.e., its apparent motion. This motion is a result both of how the

corresponding 3D point is moving in the scene and how the camera is moving relative to the

scene.
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