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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));
findCantours(cmg, contours, CV_RETR EXTERNAL, CV_CHAIN APPROX SVPLE);
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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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
3709l Aol ARAAE Sl &9 HF
ol5S At A2 9148 WZ3IT} Algorithm 4014 Al
Ao A AAE F3l AREALS] &o] Fhue} Bf el A =

|
- 92 oFAYEAS AT T A% Anlz A5k

}_Ctal ol 5\_9]

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
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Fig. 14 Gesture recognition process flow diagram

V. Conclusions
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