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Abstract 
With the 4G mobile technology, LG U+ established a 
new business model, inter-network mirroring game 
service that allows PC and mobile game users to play 
against each other. However, due to an unsolicited 
input command design for touch-sensitive UIs, it is 
hard to adjust competitive levels between them. The 
traditional Keystroke-Level Model (KLM) was not 
applicable to predict the task performance in the touch-
sensitive user interface. This case study thus proposed 
Fingerstroke Level Model (FLM), and analyzed the inter-
network mirroring game - ‘Freestyle II™’ with FLM. The 
empirical study confirmed the effectiveness and 
efficiency of FLM, and suggested how HCI methods can 
improve the design of mobile gaming user interface. 
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Challenges 
The gaming trend in Korea has rapidly aligned to the 
mobile platforms. The carrier network service providers 
in Korea ask a new business model that can attract 
more mobile users, in particular, via mobile games.  Yet, 
game developers still focus on PC-based games, thanks 
to the short lifespan of mobile games. Furthermore, 
mobile games have very limited functionalities thanks 
to the limited input mechanism and computational 
power, so game users are not much hooked into the 
mobile game in itself.  

A world first commercialized 4G (LTE) carrier network 
provider, LG U+, thus launched a mirroring game 
service for PC-game players to soft-land on the mobile 
platform. Game development companies, JCE™ and 
CCR™, designed the touch-sensitive UIs for the 
mirroring service, only to fail. No empirical studies 
could be made due to the fast development lifecycle, so 
mobile game task performance was predicted by the 
classic KLM model [1], only to fail to reasonably predict. 
Therefore, a new KLM-like model is required for the 
touch-sensitive UI. 

Best practice solution 
This case study re-designs a mobile game UI for LG U+ 
game services. With the 4G LTE technology, LG U+ 
establishes a new business model, tentatively called, 
inter-network game service that allows PC and mobile 
game users to play against each other. However, due 
to an unsolicited input command design for touch-
sensitive UIs, it is hard to adjust competitive levels 
between them. LG U+ asked Research Institute for 
Serious Entertainment (RISE) team in Korea to analyze 
and improve the current mobile gaming UIs. RISE 
figured out the traditional Keystroke-Level Model (KLM), 

which was developed based on the classic PC 
environment (a keyboard and mice), is not applicable 
to examine touch-sensitive user interfaces. In this 
respect, RISE developed a modified version of KLM, i.e., 
Fingerstroke Level Model (FLM), and applied it for 
developing a new mobile gaming UI design for the 
inter-network game service. 

HCI methods used and how 
After experiment, we calculated unit interaction times 
of the FLM operators and presented it below table 1.  

KLM[1] FLM 

Operator Time(sec) Operator Time(sec) 

K 
(keystroking) 

0.20 T (tapping) 0.31 

P (pointing) 1.10 P (pointing) 0.43 

D (drawing) 
0.9n 

a+0.16d b 
S (sliding) 0.17 

H (homing) 0.40 F (flicking) 0.12 

R (response 
time) 

t c 
R (response 

time) 
t c 

M (mental 
thinking) 

1.35 
M (mental 
thinking) 

1.35 

Table 1. Comparison unit times between KLM and FLM. a: 
number of straight lines, b: total sum of length of straight lines 
(cm), c: it is vary with the systems. 
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According to the result of table 1, we predicted the 
playing time in actual game situation. In the Freestyle 
IITM[2], we calculated time of dunk shoot process 
composed of three steps (Step 1 – post up to keep a 
ball and to move inside, Step 2 – go through under the 
rim fast and Step 3 – dunk shoot). Detail process and 
used interactions are below:  

l Post-up to keep a ball and to move inside 

n Point to the button A – P (Pointing) 

l System response – R (Response time) 

l Go through under the rim fast 

l Slide the direction button – S (Sliding) 

l System response – R (Response time) 

l Dunk shoot  

n Point to the button D – P (Pointing) 

l System response – R (Response time) 

Total execution process are 2P, 1S and 3R, and time is 
6.26s (KLM) and 4.03s (FLM).  

Expected new gaming UI 
As the actual playing time in PC is 2.42s, mobile game 
player has disadvantage when he use current mobile 
gaming UI (figure 1). In the table 1, we discovered that 
sliding and flicking interaction times is lower than 
tapping and pointing them. If use relatively faster 
interactions, mobile player can fairy compete with PC 

player. Therefore, we suggested an expected new 
gaming UI based on FLM model (figure 2). 

 

Figure 1. Current gaming UI 

 

 

Figure 2. The expected new gaming UI 
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