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Abstract

There are many hidden charm in museum and it has various cultural collections. How-
ever actually citizens who visit the museum or know the charm is limited. Therefore
we aim to make people get interested for cultural property. For this purpose, we planed
to hold “fascinating hybrid museum exhibition” by utilizing information technology
at outside of the museum. As a field investigation, we first visited the museums and
grocery stores where they display many things. We observed the placement design of
products or exhibits, analyzed the exhibits whether it is ”attractive” or “unattractive”
and share the results among members. Then we observed the Hakodate City Museum
which is the subject of this project while receiving a description about the exhibits in
the museum. From the analysis results of the field study we set three required features
for fascinating exhibition: “to look at the detail” , ”fun and play with prompting at-
tention” and ”to promote an intuitive understanding.” We conducted idea sketch of
fascinating exhibits and get 50 ideas. We made a presentation of these ideas and chose
the final exhibition. From July to end of summer vacation, we learn the knowledge of
Hakodate War, Kinect programming and video production. These exhibition contents
we have chosen were as follows: First one is “reproduce the Hakodate War by projection
mapping” , where(what)we intended to project the contents of the Hakodate War in old
map of Hakodate. We intended the intuitive understanding to visitors by a time-space
representation of Hakodate War. Second one is “Coloring folding screen” , which is a
digital coloring exhibit using the image of Esashi folding screen that is owned by the old
Souma House. Color image screens come appear little by little with movement of the
viewer’ s hand when moving towards the Kinect. We aimed that viewers pay attention
to the details of the exhibit. Third one is "Fish stuffed puzzle” , which is a puzzle
with a picture of the fish stuffed that is owned by Hakodate City Museum. Visitors
complete the puzzle while watching a small part. Its aim is to discover the charm of fish
stuffed. We produce exhibit through June to November. We had exhibition rehearsal
twice on campus. From November 22, 2014 to November 23 we held ”fascinating hybrid
museum exhibition”. We chose the “Tkasu Hall” at Hakodate Station as a venue of
the exhibition. We distribute a questionnaire to visitors in the exhibition. 227 people
attended for two-day exhibition and 50 people answered for the questionnaire. From
analyzing questionnaire, we verified the purpose of this project, getting people to know
the charm of materials exhibits, has been achieved.
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R—ZFRT D XEDIMERE LI T o720, RAEHDT RN AN AT A NOEYR/ED %,
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8 A VvV—XO—FR

Al HEBRICK ZFHEEHRFHR

// kinectTest.cpp :AVY—Jb 7V r—vavDIv ) R4V hEERELET,
//FEEEE S IR

#include "stdafx.h"

#include <Windows.h>

#include <NuiApi.h>

#include <opencv2/opencv.hpp>
#include <mmsystem.h>// timeGetTime()
#include <dshow.h> //EhE
#pragma comment( 1lib, "winmm.lib" )

using namespace std;

#define FILENAME L"data\\FEEEE(<F.wmv"

void movie(){

IGraphBuilder *pGraphBuilder;
IMediaControl *pMediaControl;

long eventCode;
IMediaEvent *pMediaEvent;
IVideoWindow *pVideoWindow;

CoInitialize(NULL);

// FilterGraph % &R

CoCreatelInstance(CLSID_FilterGraph, NULL, CLSCTX_INPROC,
IID_IGraphBuilder, (LPVOID *)&pGraphBuilder);

// MediaControl 4 ¥4 —7 = —REF
pGraphBuilder->QueryInterface (IID_IMediaControl,
(LPVOID *)&pMediaControl) ;

pGraphBuilder->QueryInterface (IID_IMediaEvent, (LPVOID *)&pMediaEvent);
pGraphBuilder->QueryInterface (IID_IVideoWindow, (LPVOID *)&pVideoWindow) ;

// Graph %4
pMediaControl->RenderFile (FILENAME) ;
pVideoWindow->put_FullScreenMode (OATRUE) ;// 7 IR V) — > FtA

// BERA
pMediaControl->Run() ;

//EEBERT X THE
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pMediaEvent->WaitForCompletion(-1, &eventCode);
pVideoWindow->put_FullScreenMode (OAFALSE);// 7V U V) — U fRER

pVideoWindow->Release() ;
pMediaControl->Release();
pMediaEvent->Release() ;
pGraphBuilder->Release();

CoUninitialize();

}

int _tmain(int argc, _TCHAR* argv[]) {
cv::setUseOptimized( true );

int wide = 640;

int height = 480;

// Kinect WA VR4 VA% , #MHL

INuiSensor* pSensor;

HRESULT hResult = S_OK;

hResult = NuiCreateSensorByIndex( O, &pSensor );

if ( FAILED( hResult ) ){

std::cerr << "Error : NuiCreateSensorByIndex" << std::endl;

return -1;

}

hResult = pSensor->Nuilnitialize
( NUI_INITIALIZE_FLAG_USES_COLOR | NUI_INITIALIZE_FLAG_USES_DEPTH );

if ( FAILED( hResult ) ){
std::cerr << "Error : Nuilnitialize" << std::endl;

return -1;

}
// Depth A b)) —LA

HANDLE hDepthEvent = INVALID_HANDLE_VALUE;
HANDLE hDepthHandle = INVALID_HANDLE_VALUE;
hDepthEvent = CreateEvent( nullptr, true, false, nullptr );
hResult = pSensor->NuilmageStreamOpen
( NUI_IMAGE_TYPE_DEPTH, NUI_IMAGE_RESOLUTION_640x480,
0, 2, hDepthEvent, &hDepthHandle );

if ( FATLED( hResult ) ){
std::cerr << "Error : NuilmageStreamOpen( DEPTH )" << std::endl;

return -1;

}

hResult = pSensor->NuilImageStreamSetImageFrameFlags
(hDepthHandle, NUI_IMAGE_STREAM_FLAG_ENABLE_NEAR_MODE) ;
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if ( FAILED( hResult )){
std::cerr << "Error : NuilmageStreamSetImageFrameFlags" << std::endl;

return -1;

}
HANDLE hEvents[1] = { hDepthEvent };

cv::Mat pImg;

// BEHRDEFTH A

pImg = cv::imread("data\\H.png", 1);

/] T4V RIDIER

cv: :namedWindow ("picture", 0);

cv::setWindowProperty("picture", CV_WND_PROP_FULLSCREEN,CV_WINDOW_FULLSCREEN) ;
// BERORT

cv::imshow("picture", pImg);

cv::waitKey(30);

while( 1 ){
//7 L—LDEHFL

ResetEvent ( hDepthEvent );
WaitForMultipleObjects( ARRAYSIZE( hEvents ), hEvents, true, INFINITE );

// Depth EVH—05ET7 L —L%ZEE

NUI_IMAGE_FRAME sDepthImageFrame = { 0 };

hResult = pSensor->NuilmageStreamGetNextFrame( hDepthHandle, O, &sDepthImageFrame );
if ( FAILED( hResult ) ){

std::cerr << "Error : NuilmageStreamGetNextFrame( DEPTH )" << std::endl;

return -1;

X
// Depth T—% DEZ
INuiFrameTexture* pDepthFrameTexture = sDepthImageFrame.pFrameTexture;

NUI_LOCKED_RECT sDepthLockedRect;
pDepthFrameTexture->LockRect( O, &sDepthLockedRect, nullptr, 0 );

/1R
LONG registX = 0;
LONG registY = 0;

int A = 0;

ushort* pBuffer = reinterpret_cast<ushort*>( sDepthLockedRect.pBits ) ;
cv::Mat bufferMat cv::Mat::zeros( height, wide, CV_16UC1 );

for( int y = 0; y < height; y++ ){

for( int x = 0; x < wide; x++ ){

pSensor->NuilImageGetColorPixelCoordinatesFromDepthPixelAtResolution
( NUI_IMAGE_RESOLUTION_640x480, NUI_IMAGE_RESOLUTION_640x480,
nullptr, x, y, *pBuffer, &registX, &registY );
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if( ( registX >= 0 ) && ( registX < wide )

&& ( registY >= 0 ) && ( registY < height ) ){
bufferMat.at<ushort>( registY, registX ) = *pBuffer;
}

if(y > 230 && y < 250 && x > 100 && x < 400){

if (*pBuffer >= 10592 && *pBuffer <= 20952){//AZRAL7z& WD) E#SR
A =1,

}

}

/¥if(x == 320 && y == 240){//H¥E%ZRD D & ZOHEFHAADOE L
printf("%d ", *pBuffer);

printf("\n\n");

cv::waitKey(3000) ;

}x/

pBuffer++;
b
X

if (A == 1){

movie();

A = 0;

cv::waitKey (1000) ;

}

if ( GetAsyncKeyState (VK_ESCAPE)){
break;

};

/17 L—LOR
pDepthFrameTexture->UnlockRect( 0 );

pSensor->NuilmageStreamReleaseFrame ( hDepthHandle, &sDepthImageFrame ) ;
if( cv::waitKey( 30 ) == VK_ESCAPE ){

break;

3

}

//Kinect D& T MIE
pSensor->NuiShutdown () ;
CloseHandle( hDepthEvent ) ;
CloseHandle( hDepthHandle );

//opencv #&7T
cv::destroyAllWindows();

return O;

}
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A2 FERSBYZ

// FoldingScreen.cpp :

//verb
//RESY Z

#include

"stdafx.h"
#include <Windows.h>

avy—JL 7F7Y5—<avoTv ) R4V bNEEELET,

#include <opencv2/opencv.hpp>
#define _USE_MATH_DEFINES
#include <math.h>

#include <Nuidpi.h>

#include <mmsystem.h> // timeGetTime()

#pragma comment( 1lib, "winmm.lib" )

#define
#define

#define

Cv:

Cv:

Cv:

CVv:

CVv:

:Mat
:Mat
:Mat
:Mat
:Mat

PictureWidth 2000 //RSEHROKE
PictureHeight 1500 //ZRRNEHRDHE

distance 255 //B%ZHE L7\ EERE

pImgl
pImg2
pImg3
pImgéd
pImgb

Ccv:

Cv:

Cv:

Cv:

Cv:

:imread("data\\’IZRR 2.4.jpg", 1); //THIEZEH»AH» BHE
:imread("data\\esashi-testpicture2.4.jpg", 1);
:imread("data\\H 2.4.png", 1);//&X=H

:imread("data\\H 2.4.png", 1);

:imread("data\\top.png", 1);

long int judge[PictureWidth] [PictureHeight];

int ratio = O;

int ¢ =

0;

int _tmain(int argc, _TCHAR* argv[]){
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Cv:

Cv:

CVv:

CVv:

Cv:

:setUseOptimized( true );

:namedWindow ("Skeleton", 0);

:setWindowProperty("Skeleton", CV_WND_PROP_FULLSCREEN,CV_WINDOW_FULLSCREEN) ;
:imshow("Skeleton", pImgb);

:waitKey(5);

= sizeof (judge)/sizeof (judge [0] [0]);
= (int) ((double)c * 0.75);

//kinect DA V2% v R4, #HE
INuiSensor* pSensor;

HRESULT hResult
hResult = NuiCreateSensorByIndex( O, &pSensor );
if ( FAILED( hResult )){

"Error : NuiCreateSensorByIndex" << std::endl;

std: :cerr <<

return -1;

S_OK;
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}
hResult = pSensor->Nuilnitialize( NUI_INITIALIZE_FLAG_USES_SKELETON );

if ( FAILED( hResult ) ){
std::cerr << "Error : Nuilnitialize" << std::endl;

return -1;

}

//Skeleton A b 1) — LA

HANDLE hSkeletonEvent = INVALID_HANDLE_VALUE;

hSkeletonEvent = CreateEvent( nullptr, true, false, nullptr );
hResult = pSensor->NuiSkeletonTrackingEnable( hSkeletonEvent, 0 );

if ( FAILED( hResult )){
std::cerr << "Error : NuiSkeletonTrackingEnable" << std::endl;

return -1;

HANDLE hEvents[1] = { hSkeletonEvent };

//#)E1E
for( ushort y = 0; y < pImg3.rows; y++ ) {
for( ushort x = 0; x < pImg3.cols; x++ ) {
judge[x] [yl = 0;
¥

int R = 0, S1 = 0;

ushort ¢c1 =0, c2 =0, c3 =0, c4 = 0;
int P = 0;

ushort T1 = PictureWidth / 640;

ushort T2 = PictureHeight / 480;

double radius = PictureWidth / 30; //¥#&

while(1){

ResetEvent ( hSkeletonEvent ) ;
WaitForMultipleObjects( ARRAYSIZE( hEvents ), hEvents, true, INFINITE );

//Skeleton 7 L —LEEE
NUI_SKELETON_FRAME pSkeletonFrame = {0};
hResult = pSensor->NuiSkeletonGetNextFrame( O, &pSkeletonFrame );
if ( FAILED( hResult )){
std: :cerr << "Error : NuiSkeletonGetNextFrame" << std::endl;

return -1;

cv::Point2f point;
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for(int count = 0; count < NUI_SKELETON_COUNT; count++){
NUI_SKELETON_DATA skeleton = pSkeletonFrame.SkeletonData[count]
if (skeleton.eTrackingState == NUI_SKELETON_TRACKED){
for(int position = 7; position < 12; position++){
NuiTransformSkeletonToDepthImage
(skeleton.SkeletonPositions[position], &point.x, &point.y,
NUI_IMAGE_RESOLUTION_640x480) ;
if (position == 7){
ushort X1 = (ushort) (point.x*1), Y1 = (ushort) (point.y*1)

for(double i = 0.0; i <181; i += 0.4){
double radian = (M_PI/180) * i;
ushort WO = (ushort) (X1 * T1 - radius*cos(radian)),
W1 =(ushort) (X1 * T1 + radius*cos(radian)),
HO (ushort) (Y1 * T2 + radius*sin(radian)),
H1 (ushort) (Y1 * T2 - radius*sin(radian));

if( WO <=0 || W1 <= 0){

WO = 0;
Wi = 0;
}

if ( W1 >= PictureWidth || WO >= PictureWidth){

W1l = PictureWidth - 1;
WO = PictureWidth - 1;
}

if( HO < 0 || H1 < 0){

HO = 0;
H1 = 0;
}

if ( H1 >= PictureHeight || HO >= PictureHeight){

H1 = PictureHeight - 1;
HO = PictureHeight - 1;
}

if (W1 <= WO){

cl = WO;
c2 = Wi;
WO = Wi;
Wl = ci;
}

if (judge [WOI [HO] == 0 || judge[W1l [H1] == 0)
for( int W = (int)W0; W <= Wi; W++){

’

» ¥y = 0;

if (judge [W] [HO] == 0 && pImg3.at<cv::Vec3b>(HO, W) == cv::Vec3b(255,255,255)

&& pImg3.at<cv::Vec3b>(HO, W) !'= pImg2.at<cv::Vec3b>(HO, W)

[l judge[W][HO] == O && pImg3.at<cv::Vec3b>(HO, W) == cv::Vec3b(0,0,0)

&& pImg3.at<cv::Vec3b>(HO, W) != pImg2.at<cv::Vec3b>(HO, W)){
pImg3.at<cv::Vec3b>(HO, W) = pImgl.at<cv::Vec3b>(HO, W);
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}else if (judgel[W] [H1] == 0 && pImg3.at<cv::Vec3b>(H1, W) == cv::Vec3b(255,255,255)
&& pImg3.at<cv::Vec3b>(H1, W) != pImg2.at<cv::Vec3b>(H1, W)
Il judgel[W][H1] == 0 && pImg3.at<cv::Vec3b>(H1l, W) == cv::Vec3b(0,0,0)
&& pImg3.at<cv::Vec3b>(H1, W) != pImg2.at<cv::Vec3b>(H1, W)){
pImg3.at<cv::Vec3b>(H1, W) = pImgl.at<cv::Vec3b>(H1, W);
Yelse{
break;
}
if(cl !'= X1*T1){
cl = X1%T1;
y = Y1;
}
judge [W] [HO]
judge [W] [H1]
}

I\ I
(S

if (X1*T1 - c2 > 80 && X1*T1 - c2 < 250 & R '= 1
|| X1*%T1 - c1 < -80 && X1*T1 - c1 > -250 & R !'= 1)
PlaySound("data\\wipel.wav", NULL, SND_NOSTOP | SND_ASYNC);

if ( X1#T1 - c2 > distance){

for( int W = (int)WO0; W <= Wi; W++){
pImg3.at<cv::Vec3b>(HO, W) = pImg2.at<cv::Vec3b>(HO, W);
pImg3.at<cv::Vec3b>(H1, W) = pImg2.at<cv::Vec3b>(H1, W);

if (judge [W] [HO] == 1)
ratio++;
if (judge[W] [H1] == 1)

ratio++;

judge [W] [HO] = 2;
judge [W] [H1] = 2;
}
}

if( X1 * T1 - c1 < -distance){
//color (X1, Y1);
for( int W = (int)W0; W <= Wi; W++){
if ( pImg3.at<cv::Vec3b>(HO, W) == pImgl.at<cv::Vec3b>(HO, W)
Il pImg3.at<cv::Vec3b>(H1, W) == pImgl.at<cv::Vec3b>(H1, W)){

pImg3.at<cv::Vec3b>(HO, W)
pImg3.at<cv::Vec3b>(H1, W)

pImg2.at<cv::Vec3b>(HO, W);
pImg2.at<cv::Vec3b>(H1, W);

if (judge [W] [HO] == 1)

ratiot++;

if (judge[W] [H1] == 1)
ratio++;
judge[W] [HO] = 2;
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judge [W] [H1] = 2;
¥

S1

]
[

if (position == 11){
ushort X2 = (ushort) (point.x*1), Y2 = (ushort) (point.y*1);

for(double i = 0.0; i <181; i += 0.4){

double radian = (M_PI/180 ) * i;

ushort W2 = (ushort) (X2 * T1 - radius*cos(radian)),
w3 (ushort) (X2 * T1 + radius*cos(radian)),
H2 (ushort) (Y2 * T2 + radius*sin(radian)),
H3 (ushort) (Y2 * T1 - radius*sin(radian));

if( w2
W2 = 0;
W3 = 0;

AN
[

0 |l w3 <= 0){

if ( W3 >= PictureWidth || W2 >= PictureWidth){
W3 = PictureWidth - 1;

W2 = PictureWidth - 1;

}

if( H2 < 0 || H3 < 0){

H2 = 0;
H3 = 0;
¥

if ( H3 >= PictureHeight || H2 >= PictureHeight){
H3 = PictureHeight - 1;

H2 = PictureHeight - 1;

}

if (W3 <= W2){

c3 = W2;
c4d = W3;
W2 = W3;
W3 = c3;
}

if (judge[W2] [H2] == O || judge[w2] [H3] == 0)
for( int w = (int)W2; w <= W3; w++){
if (judge [w] [H2] ==
&& pImg3.at<cv::Vec3b>(H2, w) == cv::Vec3b(255,255,255)
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&& pImg3.at<cv::Vec3b>(H2, w) != pImg2.at<cv::Vec3b>(H2, w)

[l judgelw] [H2] ==

&& pImg3.at<cv::Vec3b>(H2, w) == cv::Vec3b(0,0,0)

&& pImg3.at<cv::Vec3b>(H2, w) != pImg2.at<cv::Vec3b>(H2, w)){
pImg3.at<cv::Vec3b>(H2, w) = pImgl.at<cv::Vec3b>(H2, w);

Yelse if (judge[w] [H3] ==

&& pImg3.at<cv::Vec3b>(H3, w) == cv::Vec3b(255,255,255)

&& pImg3.at<cv::Vec3b>(H3, w) != pImg2.at<cv::Vec3b>(H3, w)

[l judgelw] [H3] ==

&& pImg3.at<cv::Vec3b>(H3, w) == cv::Vec3b(0,0,0)

&& pImg3.at<cv::Vec3b>(H3, w) != pImg2.at<cv::Vec3b>(H3, w)){
pImg3.at<cv::Vec3b>(H3, w) = pImgl.at<cv::Vec3b>(H3, w);

}elsed{

break;

¥

if (c3 = X2xT1)
c3 = X2x*T1;
judge[w] [H2] = 1;
judge[w] [H3] = 1;

}

if (X2*T1 - c4 > 80 && X2*T1 - c4 < 250 & R != 1
|| X2%T1 - c3 < -80 && X2*T1 - c3 > -250 & R != 1)
PlaySound("data\\wipel.wav", NULL, SND_NOSTOP | SND_ASYNC);

if (X2xT1 - c4 > distance){
for( int w = (int)W2; w <= W3; w++){
if ( pImg3.at<cv::Vec3b>(H2, w) == pImgl.at<cv::Vec3b>(H2, w)

|l pImg3.at<cv::Vec3b>(H3, w) == pImgl.at<cv::Vec3b>(H3, w)){
pImg3.at<cv::Vec3b>(H2, w) = pImg2.at<cv::Vec3b>(H2, w);
pImg3.at<cv::Vec3b>(H3, w) = pImg2.at<cv::Vec3b>(H3, w);

if (judge [w] [H2] == 1)
ratiot++;
if (judge [w] [H3] == 1)

ratiot++;

judge[w] [H2] = 2;
judge [w] [H3] 2;
}
}
}

if ( X2*T1 - c3 < -distance){
for( int w = (int)W2; w <= W3; w++){
if ( pImg3.at<cv::Vec3b>(H2, w) == pImgl.at<cv::Vec3b>(H2, w)

Il pImg3.at<cv::Vec3b>(H3, w) == pImgl.at<cv::Vec3b>(H3, w)){
pImg3.at<cv::Vec3b>(H2, w) = pImg2.at<cv::Vec3b>(H2, w);
pImg3.at<cv::Vec3b>(H3, w) = pImg2.at<cv::Vec3b>(H3, w);
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if (judge [w] [H2] == 1)
ratiot++;
if (judge [w] [H3] == 1)

ratiot++;

judge[w] [H2] = 2;
judge [w] [H3] = 2;
}

if(ratio >= c){
for( int y = 0; y < pImg3.rows; y++ ){
for( int x = 0; x < pImg3.cols; x++ ){

pImg3.at<cv::Vec3b>(y, x) = pImg2.at<cv::Vec3b>(y, x);

}

if( 81 '= 1){

cv::waitKey (3000) ;

for( int y = 0; y < pImg3.rows; y++ ){
for( int x = 0; x < pImg3.cols; x++ ){

pImg3.at<cv::Vec3b>(y, x) = pImgd.at<cv::Vec3b>(y, x);

}
}

for( ushort y = 0; y < pImg3.rows; y++ ) {

Ho<

for( ushort = 0; x < pImg3.cols; x++ ) {

0;

judge [x] [y]
}

}

R = 0;

ratio = 0;

S1 = 0;
cv::imshow("Skeleton", pImg3);

if (cv::waitKey(30) == VK_ESCAPE){
break;

}

/17T
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pSensor->NuiShutdown() ;
pSensor->NuiSkeletonTrackingDisable() ;
CloseHandle (hSkeletonEvent) ;
cv::destroyAllWindows () ;

return O;
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