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Abstract 
 
Non-linear interactive access to video is very important in video 
information management. The term non-linear refers to that 
there are more than one video streams deli vering to users. To 
access video in a non-linear interactive way, it will involve 
issues such as: hyper-li nk to the external text source, 
synchronization between audio and video, hyper-li nk to external 
video, parameter passing, buffers for multiple streams of video, 
segmentation of video objects, representation of video 
sequences and the organization of source data.     It is significant 
to study these issues clearly and develop a video annotation 
mark-up language (VAML). This paper introduces the main 
idea of VAML. 
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1    Introduction 
 
Video as an entertainment or information source in 
consumer, military, and broadcast television applications 
is widespread. Typically however, the video is simply 
presented to the viewer, with only minimal manipulation. 
Examples include chroma keying (often used in news and 
weather broadcasts) where specific colour components 
are detected and used to control the video source. In the 
past few years, the advent of digital video and increases 
in computational power has meant that more complex 
manipulation can be performed. An effective and eff icient 
visual data management system is highly desired. Recent 
technology in digital video processing has moved to 
“content-based” storage and retrieval. Nitsuwat and Jin 
(1999) consider the contents of a video and investigate an 
algorithm for sub-shot extraction and key-frame selection 
to represent the whole video in panoramic mosaic-based 
representation form. Nitsuwat et al. (1999) present a 
scheme for extracting moving objects. Keith et al. (1998) 
present some highlights in annotating video by aligning 
features extracted from the video to a reference set of 
features. Wilcox and Boreczky (1998) describe a method 
for indexing and retrieval of multimedia data based on 
annotation and segmentation.  Miyamori and Iisaku (2000) 
propose an automatic annotation method of sports video 
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for content-based retrieval. Sudhir and Lee (1996) present 
an approach to automatic annotation of video sequences 
by dominant camera motion interpretation. Harrison and 
Baecker (1992) discuss user requirements for video 
analysis. Adjeroh and Lee (1995) present some 
mechanisms to ensure synchronization in distributed 
multimedia presentations, in the presence of multiple 
remote sources, limited network bandwidth, statistical 
network delays, and asynchronous user interaction. 
Kozuch et al. (1996) present the first analyses of video 
server performance under various non-linear video 
application loads. Liao and Li (1997) describe a new 
protocol, called Split and Merge (SAM), which offers 
true VOD (Video-on –Demand) services while allowing 
multiple users to share the same video stream. Park and 
Ryou (1998)  propose a scheme that can support an 
interactive VCR for all users requesting the same video 
stream with batching. Christel et al. (2000) propose 
interactive maps for a digital video library to improve 
library access. Majumder et al. (1997) propose an 
algorithm to create panoramic frames for a teleconference 
session that are both geometricall y registered and 
intensity blended, and so on. 
Although there is plenty of research work on the video 
processing, there still exist many problems for non-linear 
interactive access to video. That is why I choose this 
project theoretically. 
 
2   Applications 
 
The applications of this project can be described as 
following: 
Firstly, It can be used in the distance education. For 
distance education, we can annotate the video to include 
the intra-relation of video frames and inter-relation 
between videos and other media (such as audio, text, 3d 
animation, etc). So, the students can only select the 
specific subject but not the rest of video and pace 
themselves, and avoid learning knowledge passively.  
Secondly, it can be used as internet video transfer.  
Navigating/browsing through a large collection of video 
titles requires a larger degree of non-linear video service. 
To browse and navigate content-based digital video 
collections, non-linear and non-sequential access into 
video documents is essential. After segment video into a 
group of video streams and annotate them, we can 
transfer the video streams that we want only. 
Thirdly, it can be used in immersive video. In order to 
create a single seamless panorama about an object 
through limited video camera, we can interpolate the 



whole image through some existing information, and 
even zoom in or zoom out to get diff erent image.  
Finally it can be even used in business, such as fashion 
shop. After cli ck different parts of model’s wearing that 
represents the goods of fashion shop possess, we can get 
the relevant information, which we want to know.  
 
3    Design Issues 
 
The term non-linear refers that there is more than one 
typical ordering of video frames delivered to users. To 
access video in non-linear interactive way, it wil l involve 
such issues: hyper-link to the externa text source, 
synchronization between audio and video, hyper-link to 
externa video, hyper-link to 3D animation, parameter 
passing, buffers for multiple streams of video, 
segmentation of video objects, representation of video 
sequences and the organization of source data.  So it is 
significant to study these issues clearly and develop a 
video annotation mark-up language, which include: 
algorithms for embedding marks, algorithms for identify 
marks, and modelli ng necessary video functions. 
 
4   Implementation 

 
After investigating these design issues, which was 
mentioned before, we will design a complete set of marks 
and develop a video annotation mark-up language, which 
is implemented as: 
Firstly, segmentation and annotation. Segmentation and 
annotation of video sequence are important for digital 
video libraries, content-based video browsing and video 
data mining. Video segmentation and annotation require 
manipulation of the video stream to composite synthetic 
imagery and information with real video imagery. The 
manipulation involves only the 2D image space or the 3D 
scene space. So the key problems to be solved are:  
proposing algorithms for embedding marks, algorithms 
for identify marks, and modell ing necessary video 
functions. 
Secondly, design parsing for encoding and decoding 
video data. 
Thirdly, design web browser for browsing and navigating 
video flexibly. 
Finally, experimental results showing the significance of 
the proposed method will be provided, such as distance 
education. 
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