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NUI/NUX of the Virtual Monitor Concept
using the Concentration Indicator and the User’s Physical Features
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ABSTRACT

As growing interest in Hurnan-Computer Interaction(HCI), research on HCl has been actively conducted. Also with that, research on
Natural User Interface/Natfural User eXperience(NUI/NUX) that uses user’s gesture and voice has been actively conducted. In case of
NUI/NUX, it needs recognition algorithm such as gesture recognition or voice recognition. However these recognition algorithms have
weakness because their implementation is complex and a lof of time are needed in fraining because they have fo go through steps
including preprocessing, normalization, feature extraction. Recently, Kinect is launched by Microsoft as NUI/NUX development tool which
affracts people’s attention, and studies using Kinect has been conducted. The authors of this paper implemented hand-mouse interface
with outstanding infuitiveness using the physical features of a user in a previous study. However, there are weaknesses such as unnatfural
movement of mouse and low accuracy of mouse functions.

In this study, we designed and implemented a hand mouse inferface which infroduce a new concept called "Virtual monitor”
extracting user’s physical feafures through Kinect in real-time. Virtual monitor means virtual space that can be confrolled by hand mouse.
It is possible that the coordinate on virtual monitor is accurately mapped onto the coordinate on real monitor. Hand-mouse interface
based on virtual monitor concept maintains outstanding intuitiveness that is strength of the previous study and enhance accuracy of
mouse functions. Further, we increased accuracy of the interface by recognizing user’s unnecessary actions using his concentration
indicator from his encephalogram(EEG) data. In order to evaluate infuitiveness and accuracy of the inferface, we experimented it for
50 people from 10s to 80s. As the result of infuitiveness experiment, 84% of subjects leamed how to use it within T minute. Also, as the
result of accuracy experiment, accuracy of mouse functions (drag(80.4%), click(80%), double-click(76.7%)) is shown. The infuifiveness and
accuracy of the proposed hand-mouse inferface is checked through experiment, this is expected to be a good example of the
interface for controling the system by hand in the fufure.
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1 make virtual menitor();
2 while(true)
3
if (move >= SCcm)
3 {

nake_virtual monitor()

10 if( (Left hand & Right hand) in virtual monitor )
1 {

12 if (Left hand)

13 {

14 rp(x,y) = vp(z,y) * ratio

15 if (concentrate_indicator - 0.03 <= EEG <= concentrate_indicator + (.03)
15 {

17 if (VM depth >= Right hand depth)

13 click flag = on

else if(VM depth < right hand depth)
21 click flag = off

(32l 10) 71 ZLIE| T]2t HE OfRA OIE{H[0|A SR IEE
(Figure 10) Pseudocode of the hand mouse
interface based on virtual monitor concept
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based on virtual monitor
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(Figure 12) The experiment of EEG measurement

(% 2) ==t 58 21t

(Table 2) The result of EEG measurement

0 SMR Mid-3 | A5AF
6.7778 1.5954 -1.093 0.0741
Normal
10.5665 1.8603 -0.8534 0.0953
10.214 31221 0.2489 0.3300
Concentration
6.4739 31968 -0.8873 0.3567
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(Table 3) Intuitiveness experimental result

disusing concentration indicator
AR IR I AR A AR A AR
42sec | 48sec | 27sec | 21sec | 32sec | 19sec | S5sec | 45sec | 57sec | 66sec
35sec | 45sec | 25sec | 5dsec | 38sec | 6dsec | 4lsec | 38sec | 65sec | 74sec
55sec | 3lsec | 34sec | 33sec | 37sec | 58sec | 42sec | 3lsec | 52sec | 6dsec
T4sec | 62sec | 48sec | 25sec | 24sec | 49sec | 30sec | 6lsec | 78sec | 48sec
38sec | S5sec | S5sec | 43sec | 32sec | 3dsec | 43sec | 46sec | 45sec | S5sec
Avg. (36.8sec| 48sec |37.8sec|35.2sec|32.6sec|44.8sec |42.2sec |44.2sec| 59.4sec |61 4sec

Gk |w |-

(E 4) &F XIE ASSHA| k2
= ofRA QlE{mo|Ao| Hety Al Zn

(Table 4) Accuracy experimental result
disusing concentration indicator

IR R AR I AR R AR

Drag | 85 | 78 | 86 | 83 | 84 | 8 | 80 | 70 | 79 | 81 |809

UIe] 544 £ 4A A S glelo} stw At A
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slof Stk oA 4P w7 A AT 5 e e e e e e TR AR AR
g AL, FHY YL AGA Jng 3F el |
S stetd & QA oS ERIF: (£ 5) OpenCV Zl0[EEf2|Z 023t $= OfPAQ} 7}A
AE g2 10U 5E 500 74 AAH Ao thE BLE 7|ete| i= OfRA OlE{T|o|AL| Mt H|W
HUR F 5088 SR st Aoy Ade Z8A (Table B) Accuracy comparison result of hand-
AYS a9tk JBA AFL 9FANA T npex mouse using OpenCV and suggested method
olE]s| o) 20 thal) Auslr] &3 AAE AFLHPA S E Trial Count Accuracy
e - % -7 = - - Click using the o
Seitd et Ate SRS, Z3 B 4 OpenCY Tbrary 1] | 2 180 o
g2 AR U2 F8, gE 29, =19 vk Double Click using
= o o B} the OpencCV 200 185 925%
2 712 715 E AR F IEAE Rl S8k 10 library, [21]
W AN F AT S ASER ok £ 334 %4 click using the 200 19 975%
w = ~ ~ proposed method 27
L A%E A5 LS 2 A mh Qe ox e
o] A TA ] 3} 0] AlE s ML) 200 188 94%
o] AAAdF Ao A3 Aot the proposed method
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(Table 6) Hand-mouse exprimental result
using concentration indicator
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