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EPD File Generation System Based on Template for Choosing E—paper
Contents Layout

Bong-Ki Son*

Abstract

We propose EPD(Electrophoretic Display) file generation system based on template that enable
users to choose contents layout for E-paper display. And also we show implementation results that

apply the proposed system in digital doorsign management field adopting E-paper display. Template

includes information for contents layout which is composed of standard form image to be used as

background image, coordinates of area for dynamic data to be inserted, data source about dynamic

data, and characteristic data of EPD panel for displaying contents. System administrator registers

templates in Forms Server. When user chooses a contents layout, Forms Server automatically

generates EPD file for displaying contents in E-paper by using information of the template and sends
EPD file into doorsign. Strength of the proposed system lies in reflecting user preference about
contents design and adding personal data into E-paper contents by smartphone application.
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Fig. 1. Black and White Charged Particles in Microcapsules
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[I. Related Works

AaARgolo ARE E¥sl7] AAsiM= Fig. 29 2], A1
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Fig. 2. Flow of E—paper Contents for Displaying
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Fig. 3. E—paper and Controller

EPD 792 5478 gl2g ey ofnj#] 5ty P2 o= 3
tlo} ojux] dloJEl& A H ) EPD 742 16vke] E9] &t
2 A5 3, el Table 291 7o), EPD 31¥¢] E}S), &
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elzdgsiu[12].
Table 1. Specifications of E—paper and Controller
Components Model Specifications
Supply Voltage 2.7~3.3 V
SPI Interface to
host
E-paper TCM-P10 o |
Controller 2-220 —bit color
Features (B/W)
Internal image
buffer
Outline (mm) 171.76X218.30
(HXVXT) %x1.20
Active Area
100 (mm) 162.56x203.2
E-paper TFT EPD A
Panel Resolution 10241280
(pixel)
Pixel Pitch 0.159%0.159
Pixel Density 160dpi
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Table 2. Configuration of the EPD Header A k= EAo] 9l AW F Al EPDE %83k A|AHolth
Field Size | Possible Deserintion [11]. &3, AvpEES o et oAkl Zel= gofo}
Name (byte) Values £S5 Aeldla, Bluetooth 41 W2lo g FZH=E LTojAlel o
sanel 0x33 4.41% panel = Zﬂ%‘—ﬁ]—oq EPDoﬂ E—l 3} _/I: 9}1\
1 0x3A 7.4" panel g
type P TA e ZojAlel A|AHLL Rig, 59} 7ro] E4 AMW(Forms
0x3D 10.2° panel X L.
Server), Eo]AFel $4(Doorsign App), TIXE ZojAel(Digital
0x0109 400 px
1 [e] X 5]
X res 2 0x01EQ 480 px Doorsign) 0% /g tt.
0x0400 1024 px
0)(0120 300 p)( @GﬂnamﬂaEPDhla
Y res 2 0x0320 800 px b aran Tiom \1 () usersvace infomation a i
0x0500 1280 px = Shed=]
color 1 0x01 Image color depth 1-bit Manager
depth (black and white)
Final contente(EPD File) SiSHATa O
image 0x00 type 0 e © ‘mﬁf’%é'z’“:fnlﬁl;
pixel 1 0x02 type 2 —
data
format 0x04 type 4 -
(tc
RFU 9 0x00 Reserved for future use *
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& 4111‘8&5}
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%}71 wﬂ%oﬂ EPD 3} A4 Aol EPD #iY e}9l3} &lle] A
HE A AT oF G},

0x 3D 04 00 05 00 01 00,00 00 00 00 00 00 00 00 00|

rd
Panel Type  Resolution (Color Depth p;
10.27 1024*1280  1-bit(B/W) Pixel ?;;ae Iaormat

Fig. 4. Example of EPD Header

[Il. Digital Doorsign Systam and EPD
File Creation Based on Template

1. Digital Doorsign System Based on EPD
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Fig. 5. System Configuration[11]
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Fig. 6. Architecture of Forms Server[11]
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7F Zdl =(Intermediate Contents)e} Z~RIEFE U AHE 5

Digital Contents. Intermediate ERP Info. Final Contents
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Module Module 8 Module Module

Login{ID. PW)

Authentication results
(Doorsign listy
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(doorsign, standard form| 1D)
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Fig. 7. Sequence Diagram of Displaying E-paper Contents
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2. Template Generation User Interface in the Digital
Doorsign System
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Fig. 8. Ul for Generating Template
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=
por
o
fru

oﬁ
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[o L ot o2 rr
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A 28 %
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=il .
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> o off B 2 e
RN=S|
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jinss
i}
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Zg= Polo}o 23l 4A w= =7 dgolge uixet I Table 4. Items for Defining Template
718 tEA AAZ Aot} Zelx golof-L AA doEE Index ltem Description
—=12] lecture room, laboratory, professor’s
hva SLZOEA] olulx] E=A dlo ILZZOEA] ol X Ak 1
EAT FFFA oA, &4 dlolE7E T2 ol A ® Space Type office, office, conference room
olg] ool F 3T =7 dlole] A 2 Ay Ex A
HE G -L]ZU-%/E, & ﬂ ] 1 B &2 EPD ‘LHE =0 78 ® Name (;ersntandard type of contents layout
wE TYHE 9E o Aod -
Size of Standard .
® size of EPD panel type
Form
Table 3. Configuration of Doorsign Contents in University ® Stanﬁs;dgeForm image including static data
Doorsign Contents image which is used in guiding setting
Space Type DynEmic Dele Static Data ® Degi(;rr]]telrr:eige area to be dynamic data(same size
lecture room number, name (Korean), with Standard Form Image)
room name(English) ® Contents sample image of final contents
laborat room number, name (Korean), Sample Image
aboratory name(English) | fixed @ Area coordinate of area to insert dynamic
professor’s room number, name (Korean), isfgoor,mfli:ieon Coordinate data
) name(English), position, department ’ ® Information Source DB table. col .
) s s umn or input data
office (Korean), department (English) ik?;azléground of Dynamic Data
) room number, name (Korean),
office )
name(English) . .
conference room number, name (Korean), 3 EPD File Creatlon Process
room name(English) AgA7E B dolobe-g Melstr F2 An BE
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H
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ot
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33k 1-bit Grayscale #2] o]n]#] tlolEH S A%
o] EPD & At

3.1 Extracting Dynamic Data and Resizing Data
Table 5= BIE3] YHAAE o]43] §2 doE g F&3)
© OAtE=E UER Alolth BERY] AR A0 A HlolHH]
o]x8} HiolE AHE 0|23 SQLE2 select} fromdS A
gtk 54 7] A= A ARE Aefst] s mppis
building_name®} room_number® where 22 A3} ALE
A AW = user IDE Aoslar, Axfe list A 07 ukgksic}
7hA Zolo] F4 dloJHe BE3e] A 99 ek ol%
3 A= 4o 2718 e 4 (DE JA(Pixel) @919 =
A} A718 ARG o7, G99 AR HEE (x, v), € TR
T (x5, ¥2)0l3L, Wyrea= B9 Z, Huig= 999 =0, Copms
4 dolHe] £4F 75 n|gith Cys ¥99 %5 tlold

o] §4 42 Wro] & FAv} Solz 1ul T8 Aol @

Table 5. Pseudo Code for Extracting Dynamic Data

27k Url7b 49 9] £0] Hieign B0+ 2 35015 Hieign s T
2] 217] Dy A5k, 184 92 790l CaeS Dise
= 293t 34 9918l Do dpi B91E WBEo] A%
Fe] 2712 AA, olefdt ol e A1]) o

FolHe}h U7t 2|, $4 dlo|H o] Ak 7 A& v, Fol&
7Ieo® 22 A71E AAsoF dHS HloluA A A
7] wiEol .
Wirea = To — 2y
Hheight =YY
Ciine = W(H'ea/ Ceount (1)
Cyize > Hyeigni s Dyize = Hpeigne
Coize = Hyeignt> Dyize = Cyine
3.2 Merging Contents Image
Table 6= &4 dlo]HE w4 oA & A5 EFYA
ojw| x| 9} Wgtste] Frl= oln|A& Aste darglFs UE
U= ortmEelt), 293 BEga] olujx|e] el dis] 4
B A2E o83 54 dolHE FE3t 4 HlolE e A4l
d9e] A7|E st A7 2AAE L, HEHR ARE ol&
2 S ZRI=E Qg o]

Table 6. Pseudo Code for Merging Dynamic Data and Standard
Form

list extract_dynamic_data(user_ID, building_name, room_number, flag)
{
string query="select * from” + DB_NAME + TABLE_NAME;
if(flag=="S")// in space information
{
string space_query = query + “where BUILDING_ NAME="
+building_name + “and” + “ROOM_ NUMBER=" + room_number;
list query_result = executeQuery(space_query);

if(flag=="U")// in user information

string user_query = query+ “where ID="+user_ID;
query_result = executeQuery(user_query);
}

return query_result;

}

ipg create_contents(standard_form)
{
jpg a_form, intermediate_contents;
intermediate_contents = load_form (standard_form);
//loading standard form image
for(int i=0; i<area number of the standard form ;i++)
{
list input_data = extract_dynamic_data(i);
//extract i-th dynamic data
area_coordinate=extract_coordinate(standard_form,i);
// extract coordinate of i-th area
dpi size=resize_data(area_coordinate, input_data);
// resize input data
a_form=merge_form_data(intermediate_contents,
input_data, size, area_coordinate);
//merge intermediate contents and dynamic data
intermediate_contents=a_form;
}

return intermediate_contents;

}

Fig. 109 3 WA 29& E24] ojnxlo] 541, % v,
A WA IRe B2 Zo|2 3 o
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o
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3.3 Creation EPD File
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Fig. 10. Merging Standard Form and Dynamic Data
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Fig. 11. Example of Header and Image Dat in EPD File
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Table 8. EPD File Size of Panel Types

EPD Panel Image EPD File Size(bytes)
Type Resolution(px) Header Image Data
4.41% 400x300 16 15,000
7.4° 480x800 16 48,000
10.2" 1024x1280 16 163,840

V. Implementation Results

1. Implementation Environment

Ak Al2gle] HAEMEE Fig 129} o], 35 T4
24 gt FETI oM, A|xEe] AXEYY Y 3P
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(3

Fig. 12. Construction Field of Proposed System

Table 9. Implementation Environment

0S / WAS Implementation .
Language

Forms Windows 7

Server / Tomcat 9.0 JAVA(JDK 1.8) MySQL
Doorsign Android Android 5.0 API

App level 21

Digital
Doorsign C

2. Implementation Results
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o
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) i

Fig. 145 AMHEA7}F ojallo] A|H 33k ZHl= o]
o3-S MEldt 5 BlZg AuE o]de T4, 3o
1 G o5 dlolHMo|~RNE AF FEote] HTEA
oln| x| ¢} Wetst 3k Zel=2 AYAE Ay} spHo|t,

Fig. 16 FAAM o] ~nEES 53 qlgs Jns
S Sz} Wik A HF ZHl=E EPD Y= ¥E
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Fig. 14. Created Contents using Template Information
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Fig. 15. Contents adding User Input Data and EPD Display
Results
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Fig. 16. Resizing Dynamic Data According to Amount

V. Conclusions
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