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Abstract: Kinect for Windows V2 is a device with many functions such as skeleton recognition, face recog-
nition and voice direction acquisition. In order to make its programming easier, we developed NtKinect
class library for C++ and made it open source. Programs using NtKinect are multi-threaded, DLLable, and
Kinect V2 functions can be used from other programming languages and environments. We will discuss its
design policy.
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F&hE IR =17 AV R4 HH (OB E T B A VN
RGB #7 X7 void setRGB — i Z S35 (rgblmage)
W void setDepth RIZHEG %259 5 (depthImage)
BodyIndex void setBodyIndex B VT Y 7 A% EE S % (bodylndexImage)
TRAMER void setInfrared ARONRE R Z HF S 5 (infraredImage)
[Egrsnt 4 void setSkeleton B %53 5 (skeleton, skeletonld, skeletonTrackingld)
?@16’3;@!@ pair<int,int> handState FOFLOREZRMT S ()
void setFace BH%& A3 % (skeleton, skeletonld, skeletonTrackingld)
void setHDFace % FEEREL S 5 (hdfaceVertices, hdfaceTrackingld, hdfaceStatus)
void setAudio HH 239 % (beamAngle, beamAngleConfidence, audioTrackingld)
void drawAudioDirection ~ HFE—ADJGFZHH ()
Ll bool isOpendAudio FEFLE S EIRT ()
B void opendAudio P xBTS ()
A void closeAudio PRE R TS é 0
O void setSpeechLang HRRMOSFEEHET7 7 A VERET S ()
O void startSpeech Himae nd 5 ()
B void stopSpeech %5;&&%%??_5 0
B ik bool setSpeech % B3 % (recognizedSpeech, speechTag, speechItem, speechConfidence)
VI AF v il void setGestureFile y:l?‘ﬂ”ﬁ;ﬂ:7 TANERET D
TV AF ¥ ®i#l | void setGesture VI AF v %ikihdT % (discreteGesture, discreteGestureTrackingld,
continuousGesture, continuousGestureTrackingld)
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Table 4 Member variables of NtKinect.
Fng il 3 el B
RGB 7 X5 cv::Mat rgbImage K7 — 4
HEHAZ cv::Mat depthImage REEEI
BodyIndex cv::Mat bodyIndexImage BodyIndex {4
ﬁ?yﬁ‘? cvi:Mat infraredImage TRAMER I 5
vector<vector<Joint>> skeleton &R
vector<int> skeletonld B D Bodylndex
vector<INT64> skeletonTrackingld B D TrackingID
BHAR vector<vector<PointF>> facePoint BHDHB G DAL E
BHAR vector<cv::Rect> faceRect BH D FE T SEIE
EHER vector<cv::Vec3f> faceDirection BHOA &
B vector<vector<DetectionResult>> faceProperty BHDIRfE
BHAR vector<UINT64> faceTrackingID B D skeletonTrackingID
BHREHER vector<vector<CameraSpacePoitn>>  hdfaceVertices B D JHERE
BHEEH R vector<UINT64> hdfaceTrackingld BH®D skeletonTrackingld
BHEEME vector<pair<int,int>> hdfaceStatus BHOFEMERRR D IR 8
A float beamAngle HED S
B float beamAngleConfidence beamangle D{SHHE
Gl UINT64 audioTrackingId F553 D skeletonTrackingld
B bool recognizedSpeech EHERMCTE DT TS
R wstring speechTag HFHERMTE BB RS
o Rk wstring speechltem FHE R T E - HFEDIEE
& A Rk float speechConfidence A R DR
EE float confidenceThreshold H RO BlfE
VI AF viRih | vector<pair<...,float>> discreteGesture BBUIY 2 AF v IEHEE
VI AF vi®ih | vector<UINT64> discreteGestureTrackingld Y AF ¥ @ skeletonTrackingld
VI AF viRi% | vector<pair<...,float>> continuousGesture BHBUIZY 2 AF v LW
VI AF ¥R | vector<UINT64> continuousGestureTrackingld ¥ = A F ¥ D skeletonTrackingld
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#define USE FACE
#include ”NtKinect.h”
using namespace std;
void doJob () {
NtKinect kinect;
while (1) {
kinect .setRGB () ;
kinect.setSkeleton () ;
kinect .setFace () ;
for (auto& r : kinect.faceRect)
cv::rectangle (kinect.rgblmage, r, cv:: Scalar(0, 0, 0), —1);
for (auto& person : kinect.skeleton)
for (auto& joint : person) {
if (joint.TrackingState = TrackingState_NotTracked) continue;
ColorSpacePoint cp;
kinect .coordinateMapper—>MapCameraPointToColorSpace (joint . Position ,&cp);
cv::rectangle (kinect.rgbImage,cv:: Rect ((int)cp.X—5,(int)cp.Y—5,10,10) ,cv:: Scalar (0,0,255)
12)

cv::imshow (”rgb”, kinect.rgblmage);
auto key = cv::waitKey (1) ;
if (key = ’q’) break;
}
cv::destroyAllWindows () ;
}
int main(int argc, charxx argv) {
try {
doJob () ;
} catch (exception &ex) {
cout << ex.what() << endl;

}

return 0;

2 BHRME L ERHO C++a3— N

DT, ColorSpace FEfEADFEFLIZ AL TH 5 RGB
& EIZUATE % R 5.

o Joint BDF— &%, ZD TrackingState X > NEHD
B %% TrackingState_NotTracked T»H %5 & 1T EEK %
Rl o T2 05 E IZHEEi O RRUE 2 BT 5.

6. NtKinect #FH W= DLL 7 7 1 JLDFEF

i

- L il

W= EAME T, BK 6 A COEDHI (Buler 8, 37

- PP b5 pitch, yaw, roll DFE) 2T DLL D~y X7 74
N 417, C++DI—FZ2M 5 IZxR7 .

DLL 7wu 27 LA%ziFd 55613, NtKinect D7 —
Rk — 7 RIZHERL, void DT -2 LTRY. %
7z, B Y= 5048 U7z Collections & — X 1%, DLL B4
BETOHETHIPHELUZA ) fEKIcaY—3528T
kinect.setFace() AV v REIFOH U CERHT 5. %383 [6] .

Bk B THOET.
B DAL E 1% CameraSpace JERER TRIAI N TS

3 EHEEREH L AR OB

© 2017 Information Processing Society of Japan 4



BERLEBF S RIRE
IPSJ SIG Technical Report

Vol.2017-HCI-172 No.24
2017/3/7

#ifdef NTKINECTDLL EXPORTS
#define NTKINECTDLL_API __declspec(dllexport)
#else
#define NTKINECTDLL.API __declspec(dllimport)
#endif
extern 7C” {
NTKINECTDLL_API voidx getKinect(void);
NTKINECTDLL_API int faceDirection (void* ptr,

}

floatx dir);

4 F#R#H DLL ® CH+~v &

#include ”stdafx.h”

#include " NtKinectDIl.h”

#define USEFACE

#include ”NtKinect.h”

using namespace std;

NTKINECTDLL_API voidx* getKinect(void) {
NtKinect* kinect = new NtKinect;

return static_cast<voidx>(kinect);

}

NTKINECTDLL_API int faceDirection (void* ptr,float xdir) {

NtKinect xkinect = static_cast<NtKinect*>(ptr);
(xkinect).setSkeleton ();
(xkinect).setFace () ;
int idx=0;
for (auto d: (xkinect).faceDirection) {
dir [idx++] = d[0];
dir [idx++] = d[1];
dir [idx++4+] = d[2];
}

return (xkinect).faceDirection.size();
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using UnityEngine;

using System. Collections;

using System.Runtime.InteropServices;

public class
[DllImport
[DllImport

System.IntPtr data);

NtKinectBehaviour
(”NtKinectDI11”) ]
(” NtKinectDI11”) ]

private System.IntPtr kinect;
void Start () {

}

void Update () {

kinect = getKinect () ;

float [] data
GCHandle gch =

new float [bodyCount x 3];

MonoBehaviour {

private static extern System.IntPtr getKinect();

private static extern int faceDirection (System.IntPtr kinect,

GCHandle. Alloc (data , GCHandleType. Pinned) ;

int n = faceDirection (kinect ,gch.AddrOfPinnedObject () );

gch.Free();
for (int i=0; i<n/3;

// data[i*8],

i+t+) {

data [i%3+1], data[ix3+2] = pitch, yaw,

roll
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