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Abstract- In this paper, we propose a colorsade system to 
timestamp TV broadcast vidw for the purpose of video indexing 
and monitoring. This scheme can be used for digital broadcast 
video PI well PI for analog broadcast video. 

1. INTRODUCTION 

Personal video recorders such as Tivo and ReplayTV allow 
television viewers to record broadcast video into the local 
storage and play the recorded streams. In the near future, 
viewers will be able to browse the recorded video or its 
highlight segments based on their corresponding temporal 
positions included in the metadata delivered from metadata 
providers [I]. To generate the metadata, it is necessary to 
efficiently estimate the start and end times of video segments 
of interests with respect to a reference time. In this paper, we 
use broadcasting time as a reference time and design a novel 
color-code system to time-stamp TV broadcast video such that 
a broadcast video indexer or commercial monitoring system 
can extract the broadcasting time of video segments of interest 

11. SYSTEM AND METHOD 

A .  System Overview 

Fig. 1 shows our prototype video indexing system based on 
a personal computer and a commercially available digital TV 
set-top-box (STB). A color-code is superimposed on the 
decoded video stream that is output from the STB in analog 
composite video signal. The analog output is digitized, 
encoded in a lower bit rate, and input to the indexer. In this 
way, we can avoid a possible copyright problem of directly 
accessing descrambled original broadcast streams. Further, the 
use of lower bit rate for indexing requires less computation. 

To superimpose time-stamps on the broadcast video that are 

BAT-- 

Fig. I .  Our prototype vidm indexing system b-d on a pemooal computer 
and a commercially available digital TV sef-fop-bax. 

used of video indexing, characters showing time information 
can be used. However, the recognition rate of characters in 
conventional Video OCR is only 83.5% [ 2 ] .  Further, the size 
of the characters needed for a good recognition rate occupies a 
large number of pixels for each frame. 

B. Color-Code for Time-Slumping 
In this paper, we use a structured color-code in Fig. 2 where 

a color-code value of each block is defined as follows: 

where b represents a quantization level for each of RGB 
components, and c [k ]  is a component value with the index k 
representing 0,1 and 2 for red, green, and blue, respectively. 
The quantization level b determines the number of color-code 
values each of which is encoded by the corresponding color. 
For example, if the value of b is two, there are eight 
codevalues ranging from 0 to 7 each of which is encoded by 
one of eight colors. 

The StNCtured color-code consists of a header and a 
payload as shown in Fig. 2 (a). The header is composed of a 
set of sync blocks, and a sync end block, so that we can easily 
locate the region of structured color-code and calculate the 
height and the width of a block from the overlaid video frame. 
Fig. 2 @) shows an example of the captured frame containing 
the structured color-code. Even though the color-code 
generator generates seven sync blocks, only six sync blocks 
are displayed on screen as shown in Fig. 2 @) due to an 
overscan (a cropped portion which is lost) occurred in video 
display device. Since typical televisions and monitors often 
crop 5%-20% of the boundary of a picture, we use an enough 
number of sync blocks to reliably estimate the height and the 
width of a block. 
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(a) A SfmCNred color-code @ ) A  video frame containing coloriodc 

Fig. 2. lllurfrafion of s ~tm~f l lre  color-cods and a supetimposed video frame. 



Fig. 4. 

TABLE I 
COMPARISON OF MNP FOR TWO SCHEMES THROUGH EXPERIMEKTS 

MNP'without color MNP with color 
calibrafian Number of colors 

8 ~ D I S  (h=Z)b 5.3 MNP 4.4 MNP 
27 colors (h=3) NIA' 2.6 MNP 
64 colors ( h 4 )  NIA NIA 

The value of MNP defines a minimum number of pixels per a code 
required to achieve a code recognition rate up to 103%. 
'Thequantizxtiotion level in (1). 
'The recognition rate does not reach to 100% accuracy. 

Accuracy of color-code recognition without color calibration 

Fig. 5. Accuracy of color-code recognition with color calibration. 

IV. CONCLUSION 
In this paper, we have proposed a color-code system for 

time-stamping broadcasting times to broadcast video for the 
purpose of video indexing and monitoring. We have also 
proposed a color calibration method in order to increase 
recognition rate of color-code which is distorted though the 
encoder. This scheme can be used for both analog broadcast 
and digital broadcast video. 
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