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Abstract

NUI is a motion interface. It uses the body of the user without the use of HID device such as a

mouse and keyboard to control the device. In this paper, we use a Pi Camera and sensors connected

to it with small embedded board Raspberry Pi. We are using the OpenCV algorithms optimized for

image recognition and computer vision compared with traditional HID equipment and to implement a

more human—friendly and intuitive interface NUI devices. comparison operation detects motion, it

proposed a more advanced motion sensors and recognition systems fused connected to the Raspberry

Pi.
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Fig. 1 Similar systems
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Table 1. Similar systems comparison table

Table 2. Algorithm description table
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2. Typical recognition algorithm
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Fig. 2 Typical object recognition algorithms
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[1l. Object recognition algorithms

1. Skin area detection finger counting method
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Fig. 3 Relationship between RGB and YCbCr[2]
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Fig. 4 RGB-YCrCb conversion formula[3]
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Fig. 5 Morphology erosion operation[4]
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Algorithm 1 Get Hand Mask

Begin
minCr=128; maxCr=170; minCb=73; maxCb=158;
cvtColor(image, YCrCb, CV_BGR2YCrCb);
vector<Mat> planes; split(YCrCb, planes);
mask(image.size(), CV_8U, Scalar(0));
nr=image.rows; nc=image.cols;
for(i=0; i<nr; i++){
CrPlane=planes[1].ptr<uchar>(i);
CbPlane=planes[2].ptr<uchar>(i);
for(j=0; j<nc; j++){
if((minCr<CrPlane[j])&&(CrPlane[j]<maxCr)&&(minCb<
CbPlane[j])&&(CbPlanel] ]<mabe))
mask.at<uchar>(i, j)=255;
}
}

erode(mask, mask, Mat(3, 3, CV_8U, Scalar(1)), Point(-1, 1), 2);
End
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Fig. 6 Morphological Erosion Operation
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Algorithm 2 Distance Transform Matrix

Begin
distanceTransform(mask, dst, CV_DIST_L2, 5);
minMaxIdx(dst, NULL, &radius, NULL, maxIdx, mask);
End
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Algorithm 3 findContours Operating

Begin
cImg(mask.size(), CV_8U, Scalar(0));
circle(cImg, center, radius*scale, Scalar(255));
findContours(cimg, contours, CV_RETR EXTHRNAL, CV_(HAIN APPROX SIVPLE)
fingerCount=0;
for(int i=1; i<contours[0].size(); i++){
pl=contours[0][i-11];
p2=contours[0][i]:
if(mask.at<uchar>(pl.y, pl.x)==0 && mask.at<uchar>(p2.y, p2.x)>1)
fingerCount++;

End

Fig. 7 Count Finger

2. Comparison arithmetic method of the histogram
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Fig. 8 Histogram Graph[7]
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Table 3. Histogram Matching Result
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V. Implementation of the system

1. System Overview
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2. Using Infrared distance sensors
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Algorithm 4. Left and right motion detection

Begin
if(read_mcp3208_adc(0)>700){
st = clock();
while(clock()-st<1500){
if(read_mcp3208_adc(1)>700){
strepy(msg,"[TYPE=MOVE:VAL=LEFT:]");
write(sock,msg,strlen(msg));
delay(600);
b
if(read_mcp3208_adc(1)>700){
st = clock();
while(clock(O-st<1500){
if(read_mcp3208_adc(0)>700){
strepy(msg," [TYPE=MOVE:VAL=RIGHT:]");
write(sock,msg,strlen(msg));
delay(600);
HH
End
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3. Histogram gesture recognition

APt AAARARIE S| AETW Hlwd o R ARt
Hl s A2 7 dE 9G4S 2E8 $ HSVA ke s |

F ZF vl o G sl2Ead aYEE AE7HA
7185 wh ohe o A HA 7|ttt && Fhuete] v
o] JIEHEZ} WAt AR gho]zhd|ete] v Al XA &
|2E0]) 223} ok Xﬂi}d S| ~EaR3 Bl
Hla A3} Table 19] 235 33sle 450 o|she] A} 4

e P e

ol

o] vt v} /e At ek § AHel 4]
ke s E ASsit
4, Skin area detection finger counting

AR AR ETE 95 G AE b TR iR
A EATHE Eoll thgk JAEHEZL 2SS o Tto]7hwet
of H]A= 94S RGB A FZroll A YCbCr A 37te 2 1=
o s} o] S AQs Maf S B3 & JIe AE
A = 2713} npaT A e vk AHE dES T3 &)
ool ‘E&Z]a—ﬂr A& Zrolditt, o|zlgl npAa7) AFte A &n)
o WA 51,59 49| HFEE b Aakshy At 004 1
=2 A e ARE Aty &7 JigE 7Re R $ Ay

=2 &7k e E et
5. Gesture command
ool A T AlaA Q1Y 2ra
HateE 4709 AaA Fds e WEE TS 2
Hyon, HR@Fs A e @Zle HEol Win32
APIE o3 o 223 A g Aoj& Fal AR} &
=l A g NUIGA & o]&
gkt

Ao Fig. 1494 9

A
3] PCE AT 4= ==

H2H

o|ojx|

CEES

IExplore 2!%4

Fig. 14 Gesture recognition process flow diagram

V. Conclusions
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