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Abstract of Bachelor’s Thesis

Academic Year 2008

Dynamic Multiple Display Arrangements:
Multi-Display System for Dynamically-Distributed Placement

The styles of producing informational atmospheres are dramatically changing due to
a wide spread of displays with intelligences. With those displays, various methods of
advertisements, that are not tied to a single style or format, have been introduced. One
of those advertisements is the outdoor advertisement, which has began to use various light,
sounds, and visuals to produce the space instead of using a static and quiet billboard.
Advertisements with the advanced digital technologies are called “Digital Signage”.

In order to present the digital signage, display devices for showing the information are
necessary. Nowadays, devices with graphics quality, sufficient performance, and commu-
nication technology have started to become portable. With positive interests on outdoor
advertisements and advanced devices, advertisements with dynamic contents are expected
to be displayed on multiple displays. In order to present those advertisements, a method
for unifying multiple displays into a single image display is necessary.

For displaying dynamic contents on the image display, there are problems such as: ob-
taining physical placement of devices, correcting the physical placements, and information
synchronization between devices. In this research, “Dynamic Multiple Display Arrange-
ments” (DMDA), which corrects physical placement of multiple displays in a space and
displays the contents properly to audiences, is proposed as a solution.

To validate the effectiveness of DMDA, evaluation of geometrical accuracy was measured
on a prototype implementation. In the experiment, it was proven that the contents can
be displayed on dual-display environment with 99% of accuracy. Because the system is
expected to be used with large-scale displays for outdoor advertisements, 99% is accurate
enough to present the information to audiences without fuzzy impressions. Therefore, the
proposal stated in this research is proven to be effective in the outdoor advertisements,
which is the primary scope of the system.

Keywords :
1. Digital Signage, 2. Multiple Display, 3. Display Dynamic Reconstruction,

4. Pixel Conversion, 5. Image Correction

Faculty of Environment and Information Studies, Keio University

Mikito Tateishi
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void Cal(){

for (int i=0; i<_dpiWx_dpiH; i++) {
x = 1 % _dpiW - _dpiW/2;
y (i - (i%_dpiW)) / _dpiW - _dpiH/2;

if (position == 0) {

XW = _cos*x — _distanceFD;
} if (position == 1) {

XW = _cos*x + _distanceFD;
+

if (position == 0) {
zw = _sin*x + _distanceD + _dpiWsin/2;
} if (position == 1) {
zw = (-1)*_sin*x + _distanceD + _dpiWsin/2;

}

yw =y,

xs = _distanceF / zw * xw;

ys = _distanceF / zw * yw;
xsf = (int) (xs + (-1)*minXs);
ysf = (int) (ys + (-1)*minYs);

one2onePixels[ysf] [xsf] = i;

Oe6l: 0000000000 0O0ODbDO0ObOObD 3boOoO

27



Ooed on
6.3. DUuooobooooogooobod O

062 3D000O0O0OO0OOOO

| ooo | O | 00
X float oo xgoooo
v Aoat 000000 y00OOO00
xw (x world) | float 0000000000 x00000
yw (y world) float ooooooooooyooooo
zw (z world) | float 000000ooooozooooo
xs (x screen) | float O00000ooooxooooo
ys (y screen) | float 0000000000 yOOoooo
minXs int godooooobbbbxooooo
minY's int gogbobobooooboboyboond
xsf int gooooooooobbbbbooodxbbbbn
ysf int gooooooooobbbbooooybb
one2onePixels | int| || | ooooooooooooboboooooooo

6.3 UUOOOOOOOOOoOooOooon

gboodbogbogobuooogbobuoobbooboooobboooboonoog
gbboogbogboogboobobuoobbbobooboobuooboobbuoobbo
gbggbbogogbuobooobooobboouobbuoobbobboobb
gobbooggbbbuooobobbooooboo

e JUOOODODOOMO
O0ooooooOobMbDAOODOOOOODOOOOOOIPOOOODODOOO
gbobooboobobbooboboboboobobboboobobbobo
0000000000000 OoooR200000000000000000DOO
gboobooon
OoboobooboboooooooobobooodllOb00DoooooooDO
nll 000000000000 00b000b0ooboobobooobooobooo
gboodbpbudbogboobgbogboobbobooobooboobbo
gdoboobooboobobooboobobooooboobobo0bD0obOon null
OO00oooooboooooooobooobobooonDobonDgn whiled
OooboobobOobOwhileDODOOODOODOOODODODODODOODODODODO
gobobooogn

o OO OOLOODLUOLOOLOLOLOLOOO
gboooooboobobobobobobboooooobobooobobolIb
0000000000000 0e3d0DO00DO0O0DO0OOoOoOo0oooOoooog
goboboogo

28



Ooed on

64. 00OO0ODOOODOO 0

6.4 O0O0OOOOOOO

gogdgobobobobobbbbbbdddddduoooooouooooooooon
gbobggboogbodgbogobuoouobboobooobooobobuooooonoo
O0000000000000000B400000000000B30000

gbobogobobuogbooobogbboobuoobboobooboboobooa
gbbuodgbobobuooboboodobodobbuoobbuooboboooboooobo
O0ooboobooboobooboobO mageDisplay0 0000 oonooonOg
O devieceOOODOODOO

063 000000b0buoooonoon

000 | O |00

iDW int 0000000000000000

iDH int 0000000000000000

iDWL int 000D0000D000000D0O

iDHL int 000000000000000

imageDisplay | image | 0000000000000 0O000DOOO0OOOODOOOO
device image | 0000000000000 DOO0OO0OOODODOOOOOO
6.5 UUO

O0O0O0DbDMDAOOOODOOODOOOOOODOOODOODOUOODOOOODDOO
gobbboogooboboooubooboooobobobuoooobo

29




060 OO0
6.5. 00O 0

a4 N

sock = server.accept();

in = new BufferedReader(
new InputStreamReader (sock.getInputStream()));

out = new PrintWriter(sock.getOutputStream(), true);

File file = new File("null.txt");
boolean chk = false;

try {
chk = file.createNewFile();
} catch (IOException e) {
e.printStackTrace();

}
try {

stream = new FileOutputStream(file);

osr = new OutputStreamWriter(stream);

bw = new BufferedWriter(osr);

int count = 0;

String read;

while((read = in.readLine()) !'= null) {
_localDatal[count] = read;
if (count == 0){
renameFile = new File(read + ".txt");
boolean chkf = file.renameTo(renameFile);

+

bw.write(_localDatal[count], O, _localDatal[count].length());

bw.newLine();

bw.flush();

osr.flush();

stream.flush();

System.out.println(_localData[count]);

count++;

if (count == 9) {
break;

}

k} J

U e62.00000obbbuggobbouoooobbod
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~ N
while ((read = br.readLine()) != null) {
strs[count] = read;
if (count == 1) {
_mPointSmallest = new Point(Integer.parselnt(strs[count]), 1);
}
if (count == 2) {
_mPointSmallest.y = Integer.parselnt(strs[count]);
}
if (count == 3) {
_mPointLargest = new Point(Integer.parselnt(strs[count]), 1);
}
if (count == 4) {
if (_mPointSmallest.y > Integer.parselnt(strs[count])) {
_mPointSmallest.y = Integer.parselnt(strs[count]);
}
}
if (count == 6) {
_mPointLargest.y = Integer.parselnt(strs([count]);
}
if (count == 8) {
if (_mPointLargest.y < Integer.parselnt(strs[count])) {
_mPointLargest.y = Integer.parselnt(strs[count]);

by

}

count++;

U e63: 0buodobbuooubbbuoogbbbooaad
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-

for (int y=0; y<iDHL; y++) {
for (int x=0; x<iDWL; x++) {
int i = one2onePixels[y] [x];
int j = iDWk(iDH/2-iDHL/2+y) + x;
if (position == 1) {
j = iDw*(iDH/2-iDHL/2+y) + (iDW-iDWL+x);
}
if (j < 0){
j=0;
}
if (j >= iDW * iDH) {
j = iDW * iDH - 1;
}
int k = imageDisplay.pixels[j];
device.pixels[i] = k;

064 0000000000 O0ODOODOODODODO

0 6.5: DMDAODOOODOOOODOOOOOOOO
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