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Abstract. Electronic Sports (e-Sports) is computer and video games played as 
competitive sports over the Internet and a local area network, and are provided 
to users through a TV relay broadcasting system and the Internet due to tremen-
dous popularity of the e-Sports recently. The main drawback of the previous e-
Sports relay is to broadcast the e-Sports selected by the provider without view-
ers’ intention, and thus the viewers can not watch desired information. Accord-
ingly, this paper proposes a message-based semi-interactive relay broadcasting 
system called e-Sports Live over the Internet. The proposed system captures all 
regions of playing a game, and transfers the regions to a client’s viewer. The 
client can watch desired information by selecting a slice of all regions. How-
ever, transferring continually all regions to the client over the Internet leads to a 
high-traffic due to high-capacity of data. To reduce the traffic, the system trans-
fers all messages occurred in the game such as movements of characters instead 
of transferring continually all areas, based on resources repetitively used in 
game such as the whole map and game characters, and the resources are repeti-
tively transferred to the client’s viewer in an initial stage. Consequently, the 
proposed system can reduce the traffic over the Internet by transferring only 
message, and can perform a semi-interaction by watching desire information, as 
the client’s viewer receives all areas occurred in the game based on resources 
repetitively used in the game and messages. Now, our system can not apply to 
TV relay broadcasting, as it does not have buffers for resources, but may be 
utilized for a variety of fields of interactive TV. 

1   Introduction 

Electronic Sports(e-Sports) is used as a general term used to describe computer and 
video games played as competitive sports over the Internet or a local area network [1]. 
Recently, in order to make the best use of e-Sports in entertainment industry, cable 
broadcasting companies1 constructed a relay broadcasting system to broadcast the  

                                                           
1 The e-Sports are serviced in Ongamenet [2] of OnMedia and MBCgame [3] of MBC which 

are the most popular cable relay broadcasting company in Korea, and the program has about 
20% audience rating. 
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e-Sports and has tendered the service for the e-Sports due to tremendous popularity of 
the e-Sports recently. 

Previous relay broadcasting system did not make use of the notable characteristics 
of e-Sports, which means the system provides not information desired by the users, 
but only one-side information selected by the provider. To provide services for e-
Sports desired by the user over the Internet2, relay broadcasting system must continu-
ally send all areas. However, the system causes a heavy traffic if all areas are trans-
ferred to the client as images or videos because the whole areas are very wide. To 
reduce the traffic, several researchers proposed an effective video or image form for 
high-capacity of data [4,5], but they provide low-quality services, as the system com-
presses the video or image to reduce the size of data. In [6], almost all researchers for 
Internet-TV consider not the solution for low-quality services, but the solution of the 
traffic or application. Consequently, previous relay broadcasting system for e-Sports 
does not provide users with desired information, or causes the heavy traffic or low-
quality information. 

In this paper, we propose a message-based semi-interactive relay broadcasting sys-
tem called e-Sports Live over the Internet. The proposed system can reduce the traffic 
by transferring only XML3-based text messages such as the movement of the game 
characters, based on information repetitively used in the game such as a whole map 
and game characters, instead of high capacity of multimedia data continually trans-
ferred to the client. Moreover, high-quality services are provided to the user using the 
uncompressed the information in an initial stage, and users can perform a semi-
interaction, as they can watch the desired scene based on parts of the whole map se-
lected by the user and variations of advance information occurred by the received 
messages corresponding to desired location. Consequently, the proposed broadcasting 
technique will be utilized for not only e-Sports but also a variety of fields of interac-
tive TV due to previously mentioned characteristics which are the low capacity of 
message and the semi-interaction. 

The remainder of this paper is organized as follows. We describe the e-Sports Live 
system and transmission techniques for e-Sports in detail in Section 2, and Section 3 
describe the experimental results of e-Sports Live system applied to a sample of e-
Sports. Finally, Section 4 summarizes our conclusions and presents possible future 
works. 

2   e-Sports Live 

Generally, the game repetitively uses identical resources such as the whole map and 
game characters. However, the previous relay system sequentially transfers the mul-
timedia without re-using the resources, and transfers only scenes seen by the observer. 
Therefore, users can not watch the user’s desired scenes or can miss a highlight when 
the game occurs frequently events in several regions. e-Sports Live transfers all  
regions of playing a game instead of scenes seen by the observer to be selectively 
displayed on a client’s viewer. In a case of sending all regions as images to the client, 
                                                           
2 In this paper, we do not consider the ordinary TV because the TV does not have buffer to 

save all regions. 
3 We use the XML data instead of meta-data for useful migration between several devices. 
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the relay system leads to a heavy traffic due to a high capacity of data. To reduce the 
traffic, our system previously sends game resources to client in an initial stage, and 
sends a message form instead of an image such as movements and/or variations of 
game characters. The game characters, the whole map, and so on are resources repeti-
tively used in game, and these resources are sent to the client’s viewers in an initial 
stage. The resources are also a high capacity of data because the whole map is a wide 
space and games have a lot of characters, but the system can reduce the traffic by 
sending only one resource per each game because same game uses same resources. 
Previous relay broadcast has two cases: a live TV broadcast and a filmed TV broad-
cast. In the live TV broadcast, the proposed system sends the resources before starting 
e-Sports if the resources are not saved in the buffer, and sends only messages while 
the e-Sports are playing. Moreover, all messages are saved in a memory to provide 
the e-Sports in the filmed TV broadcast. In the filmed TV broadcast, the proposed 
system sends the resources and saved messages. In two cases, the client’s viewer 
displays all regions of playing e-Sports using received game resources and messages. 
In a case of StarCraft [11] as an example, resources repetitively used in the game are 
the whole map, game characters which are Marin, Medic, and so on, and buildings 
which are Command Center and so on, and are previously sent to the client in the 
initial stage. In playing a game, the messages are movements of characters, a creation 
and destruction of the buildings and so on, all messages are collected by the message 
grabber, and sent to the client or memory. 

 
Fig. 1. Component diagram of the proposed system 

Fig. 1 shows a component diagram to compare the proposed system with the pre-
vious relay broadcasting system. Symbol A in Fig. 1 indicates the previous relay 
technique using sequential images which mean a movie of e-Sports, and Symbol B 
indicates the relay technique of the proposed system. Our system transfers advance 
resources which means resources received in the initial stage to a client’s program 
(Fig. 2) in advance, and the client’s program receives only text-based XML data  
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including messages such as the movement of the characters from the system to con-
trol the advance resources4. Symbol C indicates the messages transferred from the 
relay station. Previous system sends high capacity of data which is movie of e-Sports 
as the message, and therefore yields high traffic over the Internet or a local area 
network. Our system sends low capacity of data which is text-based XML data, and 
therefore user can watch the e-Sports in almost all devices in real-time by transfer-
ring quickly the messages from the system to client’s program. 

 

Fig. 2. Client’s program on PDA 
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Fig. 3. Flow chart of the proposed system 

Fig. 3 shows a flow chart of our system. All messages occurred in the game during 
gamer play the game are captured by the message grabber with the time, and the grab-
ber validates the captured message by checking whether a part of game becomes dif-
ferent or not. Next, the system duplicate the message to send this message to all users,  
 

                                                           
4 For example, the game characters move into the location corresponding to messages received 

from the relay system. 
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Fig. 4. e-Sports displayed on the PDA for evaluation of the interaction using a specific case 

and the client’s program play the e-Sports using both advance resources and messages 
transferred from the relay station. 

3   Experimental Results 

We implemented the proposed broadcasting system using a sample 5  of Starcraft 
which is the most popular e-Sports, and analyze difference between two systems 
which are previous relay broadcasting system using sequential image and e-Sport 
Live system using advance information and messages to verify the availability of our 
system. Fig. 4 shows e-Sports displayed on the PDA for evaluation of the interaction 
                                                           
5 We directly made the sample of Startcraft because e-Sport Live system must control the 

resources of the game, but resources of the Startcraft are not open. 
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using a specific case that one player simultaneously attacks two bases of an opponent. 
In the previous system(Fig. 4(a-f)), the west region is displayed on the PDA from 1 
frame(a) to 4 frame(d), and the east region is displayed on the PDA from 5 frame(e) 
to 8 frame(h). Two regions are selected by the observer of the provider, and a fight of 
the east region is half-over already, so the users can not watch half of the fight. In the 
previous system(Fig. 4(g-l)), the west regions is displayed on the PDA in 1(a), 2(b), 
5(e) and 6(f) frames, and the east region is displayed on the PDA in 3(c), 4(d), 7(g) 
and 8(h) frames. Two regions are selected by the user, and users can watch two re-
gions at the same time by selecting desire regions. 

 

Fig. 5. Comparison of the size of transmission capacity between three systems 

 
(a)                                                                (b) 

Fig. 6. Comparison of qualities of displayed scenes between two systems: (a) previous system, 
(b) e-Sports Live system 
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Fig. 5 shows differences of the transmission capacity between three systems over 
the Internet: transferring uncompressed high-quality images, transferring compressed 
low-quality images, and transferring XML-based messages, and X-axis of Fig. 5 is 
play time, and Y-axis is the transmission capacity. Although the proposed system 
using XML-based messages needs less capacity for messages than the previous relay 
system using compressed or uncompressed images as shown in Fig. 5, our system can 
perform semi-interaction by selecting directly desired scene by users, and can pro-
vides high-quality services (Fig. 6). 

Table 1. Advance transmission capacity and time 

 Previous Broadcasting System e-Sports Live System  
using a sample game. 

Capacity None 5 MB 
Time None 40 sec. 

 

 

Fig. 7. Image displayed using code book in a specific case 

When the system applies to a practical game instead of the sample game, it has a 
critical problem which needs high-capacitive advance information of the practical 
game. Therefore, the system needs much more times to play the e-Sports than the 
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previous system if broadcasting time of the e-Sports is shorter than transmission time 
of advance information6. To solve the problem, from most well-defined image regions 
to less ones are sequentially sent to the client instead of sending all image regions. 
Well-defined image regions are found by k-Means algorithm7, and the closer the im-
age region is to means generated by k-Means, the more well-defined the image region 
becomes. Fig. 7 shows images sequentially displayed on a client display. Fig. 7(a) 
shows an original image, Fig. 7(b) shows an image based on the closest image regions 
to the means8, Fig. 7(c) shows an image based on ten image regions close to the 
means, while Fig. 7(d) shows an image based on one hundred regions close to the 
means. 

The second drawback of our system is closely associated with the game which will 
be broadcasted since the system must use the resources and engine of the game, and 
therefore development companies of the game must cooperate with service companies 
using our system. 

4   Conclusion 

This paper proposed a XML-based interactive system for e-Sports. Our system pro-
vides users with advance resources used continually in the game in advance, and 
broadcasts the e-Sports re-using the resources. Moreover, users selectively watch the 
desired scenes and can obtain more information in any time. 

This e-Sports Live sample system satisfied efficiencies on a transmission, a quality 
of scene and demands of user, but has a critical problem which needs high-capacitive 
advance information of the practical game. As a future work we will investigate about 
trade-off between high-capacitive advance information and play time, and we will 
apply the general sports, such as baseball and football, based on e-Sports Live. 
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