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Abstract
GSYS2.2 is an update version of “GSYS version 2”. Main feature added in this version
is “Automatic Axis Detection”, which enable us to set the position of axes automatically
only by enclosing a square area around the axis. This manual contains a full explanation of
operations of the GSYS2.2.
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) a pdated G De D6 )
File Edit \iew —d1—/\—

¥a|Ya| “Ya| |Auto| | Ad |Rm|  Xerr(sy) | Xerr(asy | Yerr(sy) | Y ern@asy) | | Unknown I

avhO—)b/N—

AL ISRV

AT—HRAIN—

Welcome to GSYS (Graph Suchi Yomitori System) ! Start by selecting “Open Image File" from “File™ menu

O1:00000G6SYS220000000000 "Filer0000O00 “Load Image File” O ”Edit” O
0000 "Properties”d ”View” O O 000 "Show statusbarr 00 00000000000
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£ “BBe.pne” GSYS - 2.2.0 |;HE|E|

File Edit Wiew
‘xa ||Ya ” *Ya| |Ad ”Rm| ‘xan(sy] "xamasy) “Yerr[sy) ”Yen(asy)‘ Unknown
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GSYS(Graph Suchi Yomitori System)
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£ “BBe.pne” GSYS - 2.2.0 |;HE|E|
File Edit Wiew
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£ “BBe.pne” GSYS - 2.2.0 |;HE|E|
File Edit Wiew

¥a|Ya| “Ya| | Auto |Ad “Rm| ‘xan(sy] "xamasy) ”Yerr(sy) ”Yen(asy)‘ Unknown
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File Edit Wiew
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Data Points
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U8 ooooboobooobobooobogn

0 80000 “X-axis”, “Y-axis”, “Data Points’ 1 00 000 00000000000000000
0000000000000000000000000000000000|Clear00000000
000D00000000000|Cancelp000O0D0O0OODO

27 ODOOO0OOOO

000000000000 000 File”00000O”0utput Numerical Data” 00000000
gobobooboooobooooobobooooboooboobobooboooooboboo
gboooobooboobboobuooboooboobooobooboobbooo

goboboobobobobobobobobobobOobobOobOobOoboOob

e XOOIYODOOUODODODOOOODODOO 7x(start)=", ”x(end)=", "y(start)=", "y(end)="0 0 O
good

e "Scale” 00 XOODOYODOOO "Linear(C0)ODO0OO”Log” (0 0D0D0)ODDODOOOOO

o00opooOoOO0O023000000000000000O0O0O0OOOODODODODOOOOOOO”point”
U00b0oobooboooboounDg CFleating )OO ODUODOODODOOD ('Fixed)OODOODOO
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& Qutput Data

Write Save Sort ¥ Sort Y No Sort Close

Ix[start)= o0 |, xendr=[8.0__|, scale: |Linear [+, point: [Fioating |+ |, Digit: [ 3] decimal I

Iv(start)= [200 |, vena)=[180.0 |, Scale: Linear [~ |, Ppoint: [Froating [+ |, Digit: [ 3] tecimal I

I Format of Output Data: . Error notation: I:D I
Separator: I:D , H-err position: I:D . Ouwtput Error: =

avba—JL/AR )L

| -

THFAMNTYT

oooboobobobobobobobobo

Standard 000000000000 OO OO O Error notation”, ”Separater” O O O O”X-err position”
goooooooon

e "Errornotaton” 00000000000 OOOODOO

Relatve : 0O000OO0O0OOO0O0O0ODOO
Absolute : OO0O0OOOOO (MO +00000)0O0OOODOO

e "Separator’ I U 00000000000 OOOOOOOODOOOOOOOOOOODO

e "X-errposition’ 00 XOOOOOOOODODOOOOOOOO

xdxydy” : XOOOOOOOO XOOOOOOOOoOOoOOoOO
"xydxdy” : XOOODOOOOOYOOOOOOOODOOOO

000 *Output’ 0 0000000000000 "AsRead” 000000000 OOODOODOOO
gbobooboobobooboobobooboobobooboobbooboooboobooon

oboooooooogoog

”No Error” : 0odoooooooo

”X Error” : XOOooooooooood
”Y Error” . YOUOOouodoouooooood
"X&YError : X, YOOOOOOODOOOOO

0000000D0000D0(Write|000000000000000000000000000000
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[SortX|, [SortY| 0D DDOOOOOODDO0OO0X, YOODODOOODOOO0OO0O0OOOOOOO
No Sort 0000000000000 000000000000000000ONRDFOOOOOO,
EXFOROOOOO000000000000 X000000000000000

[Save|0DDOOOODOODOOOODOOOODOOOO0ODO0OOODOO00OO00D00000
00000000000000000000000000000000000000000000
0000000&0000000000(GSYS2200000000000000000000000)
0000000000000 [Close|000000000000

3 Joobobooooboooogod

goboobobooboobbooboobooboobn

31 DO0O00oooooobooo

gbhobooooobooooboobooboboobooboooboooobooboboboobanboo
gooboooooooeSys2onogoooobooooboboooboobbooobbboobbog
goboobooobooooboobobooobobooooobobooooooobobooooboboo
gbooooobooboobooooboobuooooboobooboboooboobobobooboooboan
gooobooobobooboooboboboobooboobobooboobooooDobon
ggboooboooboooboobooobobooobooooobooboboooboooo @100
HhoobooooooboobooooooboboooooooobooooboobobooboDbo
gooooobobbooob eSySboooooobooboboobooboooobooboo
gbodgboobouoboobuoouoooobobboboobuoobouooboobobboboo
ubooboooobooobooboooooonon
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HiET—%

gi10:0000000000D0DbO0DbODbODO
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32 ODOO0O0OO0O0ooobDoon

OoooooooO0oooOo0oooOoooooooo. “Rler0C0O0O0O0 “Input Numerical
Data” 00 00COO0O0OO0OODO 110000000 O0ODOOOOO00ODOOOOOODOOOOOOO
gooboboobobooboobobooboboobooboboobobbooboobon
uboabbgoobgadd

& Input Data E]

I | Plot || File || Axis || Close | I
x(start)= (0.0 ,  x{end)= 5.0 , Scale |Linear |V|, Error |(K-Error) |V|

I yistarty= (200 |, yenw)=[1800 |, Scale |Linear ||, Eror [(v-Error) |+ | I

I Format of Input Data . Error notation I:D I

e o P T o P o e e

avhka—Jb/RR)b

¥ AT

Ul:00b0b0bobobobobobob

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
gboooboooboobobooboboobuoooobooobooooboboobooboan
gboobooooboboboboboooboobbobobbobobobobooobobobobo
Ubooooobob &00000000OO0ODOODODODOGSYS220000000000000
oboooooooon)

gbooboopooo Xgbyooooooobooboooboboooobobbobooboobo
oboooooo230b0b0booooooooooooboboboooooooooobobon
oo0ogGSyS22000 GgSys2o0nooooobooooooboobooboboobooonoo
gbooooobgoobobboobooboobobooobooboboobooboooobon
googooooboooobobooboobobobobobobobobobOobobobOoboo
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
gboogoboboobooo

gboboooogobobooaeSyStoogooobobooooboboooooobobobobo
gboboooboooboobbooboobbooboooboboooooonboo

e XOOYODOOOOOODOODODDODODO x(start)=", "x(end)=", “y(start)=", *y(end)=" 0 O

-51-



gogooo
e "Scale”00XOOYOOOO "Linear(00)000O0”og” (D00 O0)OODODODOOODO

gboobobobobooboooboooboobobuobonD GSys220p0oooooboobobon
gbooboooooooooaeSys2200000o00o0oooogoogsoboogooooonoon

e NRDFOUOODUOUOUOOEXFORO OO OOODOOOO”Error’ O (X-Error)”, ”(Y-Error)” O O O
000X, YOOOOOOooOoO ¢cSym”(@QooO)o”Asym”(00000))DOoooooOo
O000oooooO”NoErrorr000O0COOOOOO

O0O:NRDFOOUODOOOEXFOROOODODODODOODOOOOOODODOOOOO
oboobooooobooboboDg Standard OO0 0000 0ODOODOODOOOOO
goboobooobooboooobooboobbooboooboo

e Standard 0000000000000 OOOOOOOCOOCOOOODODOODODODODOO
00X (XO0),”Y’(YOD),”X-er” (XOOOODO),”Y-err’(YOOOOO),”NONE” (OO
00000000000000)00000000000

000000 "Relative” (000000 D0)00000D000O00O0O0OStandard 0000000
OO0”Absolute” (D DOCOOOO0O (OO +00000)ODOODOOO0OODOOOOOODODOO
”Errornotation”DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
700000000b0oo0oOobooOboobOoboooboooboobooooboboobooDbOoboo
g20000000000000000000

4 OJOOooog

0000000000000 000O00DO00000D0O00D00OO7Edit 00000 "Properties”
googobooboboboobooboboobobboobooboobobboobDoobOooo
UO00D00 gsys2properties 10 DO 000000000000 DOODOO0O0O0DOOOO0O0OODOO
ugboboooon

Color & Size

“Color & Size” 00000000000 OOD 2000000000000 O0DOOOOOOODOO
oboboobooboobooboobobon

Marked data gdouooooouooooouooooa

Unmarkeddata | 000000000000 O0OOO0DOOOOOO

X, Y-axis gooooooooooo

Endof X, Y-axis | 000000000000 DO0O0DOOO0ODOOODOOOOOO
Size of circle oooooooooooon
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Properties [zl

Color & Size | Error & Axis | Format |
Unmarked data MAGENTA = -
X ¥-axis MAGENTA = -
End of ¥,Y-axis BLUE = -
Size of circle SE
| Apply | | Cancel | | Default | | Close |

0122.00000000000 "Color&Size”00000000O0OO0O

Error & Axis

Error & Axis” 000000000 0O0OCD 13000000000000000C00000O0DOCODO
gboooooooooooXoboyoooooooooooooboobooboboboo

Properties r>_<|
Color & Size || Error & Axis | Format |

Add vertical bar at the end point of error x: '(:
Correct the error bar in parallel to the axis x: '(:
Show error bar at both side (for sym. err.) x: '|’:

Show Axis value )(: '(:
Set orthogonality condition to X-axis and Y-axis

| Apply || Cancel || Default || Close |

013:00000000000 "Error & Axis”000000000O0OOO

Add vertical bar at the end point of error 00000000 o00oooooooooog
ogoooooooooog

Correct the error bar in parallel to the axis X, YOOOOoooooooooX,yooo
dooboooooboooooobouooooo

Show error bar at both side (for sym. error) O0000000oooooooooooog
goodooooooooooad

Show Axis value XOoYOOooouooooouoooooogao
ogooooooooooo

Set orthogonality condition to X-axis and Y-axis | X OO YOOOOOOOOOOOOOOO
ooad
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Format

O0000D0D0oOoDoODoDOoOooOoooOooOFormat’ 0000000000000 1400000
gbogbooobooboobobuoboodobuooboboobobooboboobuooban
gbooooobooooooooooo sgoooooooonog

Properties &l
Color & Size | Error & Axis || Format
Format of Outputinput Data
Output format of "Log" scale : Mot fix H
Output format of "Linear" scale : H
| Apply | | Cancel | | Default | | Close |

0 1400000000000 Format”00000000000CDO

Format of Output/Input Data O0ooooooooooooooooooon

Output format of “Log” scale 0000 “Log7(O00D0)000O0O0DOO0OOO0OODOO
gobooooooooooobooooooa

Output format of “Linear’scale | 0000 “Linear” (0 0)0 0000000000000
Ogooooooooooooooooooooa

S Dobooooooooogd

GSYS220 000000000 3000000ONRDFOOODOOOUODEXFORODOOOOO
UboboooobobobOobobU0b0bO0ODUODOO0ONRDFODOUODOOODOEXFORODOODOO
O0Standard D00 D0OO0000OO0O0O0D0O0O0OODOOODOOOOODOOOOOOOO04000000
googn

NRDF 0 [J

NRDFOOOODODOOODODOOO0ODOOO0ODOODbO@WoODOOOXobOooooboobooooyooo
goooooooogooon)

# X +-dx y +dy-dy
1.000E+00 +-2.500E-01 8.000E+00 +4.000E+00-2.500E+00
2.000E+00 +-4.500E-01 4.000E+00 +2.000E+00-NEGLIGIBLE
3.000E+00 +-5.000E-01 2.000E+00 +5.000E-01-UNKNOWN
4.000E+00 +-1.000E-01 1.000E-00 +1.000E-01-1.500E-01
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000000000000000000 NEGLIGIBLEOOODOOODOODOOODOOO0D0000DO
0000000000D000000000UNKNOWN D00 O0O0000UNKNOWNOOODOOOO
250000000000]unknown|00000000000000000000000 +00 (O
000)0+00-00 (00000)000000000000000000000000000000

EXFOR O [

EXFOROUODOOODDOOODOOOooODbOoooDooo

# b dx y dy -dy
1.000E+00 2.500E-01 8.000E+00 4.000E+00 2.500E+00
2.000E+00 4.500E-01 4.000E+00 2.000E+00
3.000E+00 5.000E-01 2.000E+00 5.000E-01 1.854E+00
4.000E+00 1.000E-01 1.000E-00 1.000E-01 1.500E-01

nogoooooboboooooboboboobobooboooooobobobooboboon
goooo

HEN

oo GeGSyStUobooobooooboooboboooboooooboooobooooboooboooobo
gogbobooboobooooboobooooooobooogboboooobobooooboboo
gbooboboobooboobdoobuoobobuoobooboobobooboooobooboon
oboboboboboobooooooobobobobooo eSys2200oobouobobuono
vbooboooobooooooboooboobooboobon

A OO

Al OO00OO0OOOOOOOOOOO

gboboboboboooobobobboobobobobobooboooobobobobo
U1000o0o0ooogoon

A2 GSYS2.000 GSyS220000000
e 00000 DOODOODOOODOOUODO230000000O0O0ODOO

e Input Dialog, Output Dialog 1 O 0000 0000000000000 0O00O0O0O0O &0000
goboobooooon

e J0UDO ClearDialog 0D OLDUOLDODOOO X,YUUOOOODUOODOODUOOOoDOoboboOo
ggbbodoooboooobbuoobboodoobobuoobooooobboooboboan
goo
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Unoboobooboobooon

ubbodgboobbogbooboboobooon

00 000 00
X000D0000 | Xa| X
YODOOoOoo y
X00 YDOODOOOOOOOOYODOOOOOOO0O0O0O Y
0000000000000 z

gooooooon
gbogoobooboobboobooboo

a
d, Delete, BackSpace

XO000OO0O0oooooooo F1
XO000OOO0O00oooooooo F2
YOOOOOOOooooooo F3
YOODOOOOOOOOOoOOO Yerr(asy) F4
0000000 UNKNOWNOOOOO Unknown u

(NRDFOOOOOOOoog)

gboboobooboobbooboobobooon

oo go
gbogobooboooboobobooboooo Ctrl +o
gbooobuodabobooobuoobboobaoaobo Ctrl + i
gboooboboobooboobooobooooo Ctrl +s
GsSys2200000 Ctrl + g
gbooobgoaobooan Ctrl+c
gbooooboogooo +
goooobogoog -
gbobogoboabodg 0

gobooboooboooooooboo

oo g
XObhooobooobo @oooooooboooooboooboooo F5

gboboobogboboobooobooboooog)
Yoooooooo@oboboboboboboboboo F6
ubbooboobbooboooboboobooooog)
goooooboobooobooobo F7
gboboogobooobooobodaboo F8
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GSYS2.2 manual

Abstract

Shinya ITO
Ryusuke SUZUKI
Faculty of Science, Hokkaido University

GSYS2.2 is an update version of “GSYS version 2”. Main feature added in this version
is “Automatic Axis Detection”, which enable us to set the position of axes automatically
only by enclosing a square area around the axis. This manual contains a full explanation of

operations of the GSYS2.2.
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1 Introduction

1.1 Background

For the last two decades, Japan Charged-Particle Reaction Data Group (JCPRG) has been accumulating the
nuclear reaction data of charged particles produced in accelerators in Japan as Nuclear Reaction Data File
(NRDF). Though, recently it becomes possible to obtain experimental data in cooperation with experimen-
talists, it is necessary to convert the graphical data on the paper into numerical data in case that numerical
data cannot be obtained from the author. In the past, an input device called ’digitizer’ was used for reading
the numerical data from printed matters. Recently, the numerical data is read from an image file which is
converted from a graph on a paper.

JCPRG has developed a digitizing system which read the numerical value from an image file in co-
operation with COE at Meme Media Laboratory. From 1998, JCPRG had used a digitizing system called
SyGRD([sigtrd])[1] developed by Dr. Hirokazu Ohmi. This system is built by the macro program of image
analysis software for Windows OS. In the fiscal year 2004, ”GSYS” [2] has been developed by Dr. Koji Arai
(Present Address: Nagaoka National College of Technology) as a successive digitizing system of SyGRD,
and adopted to digitizing processes of NRDF from the end of fiscal year 2004. GSYS is Java application
and can be run on user ’ s PC on relatively high-speed. Particularly, it has the advanced interface.

In the fiscal year 2005, one of the author (R. S.) took a position of COE researcher at the Meme Media
Laboratory, and added feedback function to GSYS in order to reuse the numerical data and check the data
accuracy by plotting the numerical data directly on an image. Many ideas of improvements suggested in the
compilation process were incorporated in GSYS and the whole system of user interface was revised. This
deveroped version was released as GSYS2[3] (now called as GSYS2.0) in August, 2006.

Since the GSYS2.0 was released, the development of GSYS is continued by one of the author (S. I. ).
Main feature implemented on the release was automatic axis detection system, which automatically detects
and sets the position of axis by easy operation. It reduced operators’ work and the ambiguity of human
judgement. In addition to this new feature, some usability improvements are performed. This new system
was released as GSYS2.2 on December 31, 2006.

This document describes how to use the numerical data reading software, GSYS2.2, developed in fiscal
year 2006. The contents of this document are shown as follows: Chapter 2 gives the basic usage of GSYS2.2,
such as starting-up and reading the numerical data from the graphical data. Chapter 3 explains the feedback
function. Chapter 4 gives how to customize GSYS2.2. Chapter 5 describes the file formats treated in
GSYS2.2. Keyboard Shortcuts and the changes from former GSYS are written in the Appendix.

The names of companies and products are the trademarks or registered trademarks of each company. ®
and ™ are not stipulated in this document.

Please use this system at your own risk. It is not allowed to use this system for any kind of business
purpose.

1.2 Whatis GSYS2.2?

GSYS2.2 is the newest version of the digitizing system, GSYS, which is used in JCPRG.
Main features of GSYS2.2 is listed below.

e Cross-platform window application which only requires Java Runtime Environment.
o Intuitive and light GUL
e Supports PNG, GIF, and JPEG image formats.

o Flexible input and output that are compatible with many data formats.
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e Feedback function which enables to reuse former data easily.

e Easy set-up of X-axis and Y-axis with automatic axis detection.

2 How to use GSYS2.2

GSYS2.2 requires Java 1.4 or later. Please download and install Java runtime environment from the website
of Sun Microsystems. (http://java.com/) Then download an executable file "Gsys2.2.X jar” (X is a version
number) from the website of JCPRG. (http://www.jcprg.org/) Now you are ready to start GSYS2.2. If you
want to uninstall GSYS2.2 from your computer, just remove the file "Gsys2.2.X jar”. GSYS2.2 makes a
property file “gsys2.properties” in order to save user’s properties. You can also remove this file if you don’t
need it.

Note: Sometimes GSYS2.2 doesn’t work properly because of the property file (“gsys2.properties”).
If you find that GSYS2.2 is not working properly, remove “gsys2.properties”, and then restart
GSYS2.2.

2.1 Starting-up the system

Let’s start GSYS2.2. If you use Windows OS, double-click the file, ”Gsys2.2.X.jar”. In the case of Unix-
like systems such as FreeBSD and Linux, type “java —jar Gsys2.2.X.Jjar”’. When GSYS2.2 starts,
you would see the window shown in figure 1.

File Edit View enu bar
B |
Control Bar
Main Panel
Status Bar
Welcome to GSYS (Graph Suchi Yomitori System) ! Start by selecting "Open Image File" from “File™ menu

Figure 1: Startup window of GSYS2.2. You can select "Load Image File” in "File” menu, ’Properties” in
”Edit” menu, and ”’Show status bar” in ”View” menu.

The window of GSYS2.2 contains four main components: menu bar, control bar, main panel, and status
bar. Menu bar provides menus to operate GSYS2.2. Control bar contains functions required to read data,
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such as setting axes, data points, and error bars. An image loaded from a file is displayed on the main panel.
You digitize data on this panel. In the status bar, a description of a button focused by a mouse, the position
of a mouse, and the coordinates of a selected point are displayed.

GSYS2.2 can be operated using a keyboard, but in this document, how to operate with the menu bar and
the control bar by a mouse is explained. Keyboard shortcuts are shown in Table 1 at Appendix A.1.

2.2 Loading the image file

Select ’Load Image File” from the ”File” menu in the menu bar. Select an image file (PNG, GIF, or JPEG)
from a file dialog in a new window. If the image file is successfully loaded, the image is displayed on the
main panel as shown in figure 2. The sample image used in this document was made from experimental data
published in Phys. Rev. 104 (1956) 123, Phys. Rev. 109 (1958) 850, Phys. Rev. 129 (1960) 2252.

£ “gBe.pne” GSYS - 2.2.0 EJ[E|E|

File Edit View

Xa|Ya|*¥a| |Auto| |Ad |Rm| Xerrisy) | X err{asy) | ¥ err(sy) | Y err{asy)

180 —-‘ T T T T k IE

Start End Scale
160 F .

WAxis: |00 0o Linear |+
Waxis: |00 0o Linear |+
140

120 } -
100 | . -

80 |

& [deg.]

60 | 3 -
40 | L .
20 | -

0fe -

_20 L L 1 'l L L 1
0 1 2 3 4 5 6 7 8

Energy[MeV]

GSYS(Graph Suchi Yomitori System)

Figure 2: Window after an image loaded. The image is displayed on the main panel and an axis manager is
displayed in a new window.

Note: In order to read-in the data precisely, enlarge the image so that fine tuning of data points
is possible. To enlarge the size of the main panel, expand the window of GSYS2.2. The main
panel expands and shrinks automatically to fit the size of the window of GSYS2.2. If you want
to expand the main panel more, remove the check from ”Show status bar” in the ”View”
menu, and remove the status bar from the window of GSYS2.2. It is also possible to move the
control bar by dragging a handle (shaded area) at the left of the control bar. If you want to zoom
in and out, select ”Zoom in” or ”Zoom out” in the ”View” menu. Select "Resize” to recover
its original size.
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2.3 Setting the position and the type of axes

Next, set starting and ending points of X and Y axes respectively. In GSYS2.2, automatic axis detection
function is implemented.

Setting the axis with automatic axis detection

Press button to enter the automatic axis detection mode. button turns red. Enclose X or Y axis
by dragging on the image on the main panel as shown in figure 3. If the automatic axis detection succeeds,
you will see a dialog to choose starting point of the axis as shown in figure 4. In the dialog, detected axis is
shown as a green line, and detected divisions of the axis are shown as a blue line. The divisions are given
alphabetical names. Choose the appropriate starting point from the list box on the right, and click
button. (The label of this button depends on your system language.) If you want to cancel the automatic
axis detection, or think that the detection is not accurate, click button.

£ "gBe pne” GEYS - 2.2.0 |:HE|E|
File Edit View

‘ *a || Ya ” “a | | Ad ” Rm | ‘ ¥ err{sy} " ¥ err{asy} ” ¥ err{sy} ” Y err{asy} ‘ Unknown

180—-‘ T T T T

160

Start End Scale
X AXis 0.0 0.0 Linear |«

Y ARIS © 0.0 0.0 Linear |«
140 F .

120 b -
100 | . -
80 |

d[deg.]

60 | 3 -
s

40 } ] .

20 } -

0fe 1

_20| 1 1 1 1 1 1 1 ‘
0 1 2 3 4 5 6 7 8l

Energy[MeV]

GSYS(Graph Suchi Yomitori System)

Figure 3: Window to select a starting point of an automatically detected axis.

Starting point

b h Ih b F h= b h | Choose the starting point.

Figure 4: Window to select a starting point of an automatically detected axis.

Next, you will see a dialog to choose ending point of the axis. Set as well as the starting point. You will
see then an axis is set.
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Note: Automatic axis detection function selects X-axis if the enclosed frame is horizontally
oriented, otherwise, it selects Y-axis. If one axis is already set, the other is set.

The algorithm of the automatic axis detection works properly only if there are only the axes and
the divisions in the frame. If the detection fails, set the frame excluding extras. If the detection
still fails, set the axis with an alternative method explained below.

Setting an axis with an alternative method

Press button to enter the X-axis setting mode. button turns red. Click starting and ending points
in order on the image on the main panel to set X-axis. An X-axis with two endpoints is set on the main
panel. Similarly, press button to set Y-axis. Click the starting and ending point in order. If the starting

point of Y-axis is the same as that of X-axis, press button to skip setting the starting point of Y-axis.
If you want to move starting or ending point of an axis, click the point to move, then move it by a mouse or
cursor keys.

Note: If the X and Y axes are required to be orthogonal to each other, when you move starting
or ending points of an axis, the ending point of the other axis automatically moves in order
to keep its orthogonality. You can change this orthogonality condition in the property dialog.
Detailed description is given in Chapter 4.

The axis manager appears in a new window when you load an image in section 2.2. Set the value of starting
and ending points of X and Y axes using ”Start” and "End” menus in the axis manager. And select the type
of the axis from the options (”Linear” and ”Log” (Common Logarithm)) in "Scale” selection box. When
you finish setting the axis, you will see a window shown in figure 5.

£ “gBe.pne” GSYS - 2.2.0
File Edit Wiew

Ad | Rm | | Xerr(sy) | X err(asy) | Y err(sy) | ¥ err(asyj

160 |
140 |
120 |
100 |
80 [

& [deg.]

60 |~

40 |-

18 9-‘ T T T T L IE

X Axis :
Y Axis

Start

End

Scale

0.0

a0

Linear |+

-200

180.0

Linear |+

1 2 3 4 5

Energy[MeV]

:

X=738, Y=308 (696,488)

(Clicked) X=733, ¥=400

Figure 5: Window after setting positions and value of endpoints of the axes.
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2.4 Reading the data

You are ready to read data if you finish setting the axis. Press button to enter the data input mode. The
button turns red. If you click on the image during the data input mode (When button is red), a red data
point is added on the image. You can add another point by clicking another place. Continue to click the
image until all the data points are added. This mode is canceled by clicking the button again. When
you finish adding the data points, you will see a window shown in figure 6.

If you modify or remove the data, please refer to chapter 2.6 (“Modifying and removing the data”).

£ “gBe pne” GEYS — 2.2.0 EJ@|E|

File Edit Yiew

. Rm | | X err{sy) | X err{asy) | Y err{sy) | Y err{asy)

]

T8 g r r r x|
1 60 B Start End Scale

hd X Axis 0.0 8.0 Linear | =

Yaxis: 200 180.0 Linear |v
140

120 | -
100 | . -
80 |

d[deg.]

60 | 3 -
40 LA 1
20 -

:?6 1 1 1 1 1 1 1
o™® 1 2 3 4 5 6 7 &8

Energy[MeV]

GSYS{Graph Suchi Yomitori System)

Figure 6: Window after reading the data points.

2.5 Reading the error information

This section gives how to read error information. First, click a data point which has an error bar on the
graph. (The selected data point turns red.) To set a symmetric error for X value, press | Xerr(Sy) | button,

and click one endpoint of the error bar. To set asymmetric error to X axis, press button, and
click both endpoints. If you treat a data which has error for only one direction, click the one endpoint and
press again.

The same operation can be done for error for Y value of a data.

After setting the error for the first point, the error input button, which is pressed before, turns pink. This
implies that you are still in the error input mode. Select the next point to set a next error bar. When the
point is specified, the button turns red again, and you can set error bar in the same way as mentioned above.
Repeat operations until you finish setting error bars for all the data. To cancel error input mode, press the
error input button again. After inputting errors, you will see a window shown in figure 7.

If you modify or remove the error information, please refer to chapter 2.6 (“Modifying and removing
the data”).
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Figure 7: Window after setting error bars.

Note: In NRDF data format, an error bar which sticks out from the graph should be set an
“UNKNOWN?” flag. First, set errors using ’Xerr(Asy) ‘ or ’Yerr(Asy) ‘ When you treat an

NRDF format file, the button is selectable. After pressing the button, click the
endpoint of the error bar. An arrow is displayed at the end of the error bar, and "UNKNOWN”
flag is set for the data. (The output becomes UNKNOWN rather than numerical value.) Please
refer to chapter 5 to know about NRDF format.

2.6 Modifying and removing the data

This section explains how to modify and remove the data.

Modifying the position of data points, error bars, and endpoints of axes

In order to modify a data, select the data point by clicking it. Selected data turns red. Then move it by a
mouse or cursor keys to the correct position. You can modify error bars, and endpoints of axes in the same
way.

Removing data points, error bars, and axes

In order to remove a data point, select the data point to remove. Then press button to remove it. The
data is removed. To remove an error bar, click the endpoint of the error bar to select the error bar to remove.

The selected endpoint is enclosed by a red circle, then press the button. To remove an axis, click an
endpoint of the axis to select the axis to remove. The selected endpoint is enclosed by a red circle, then

press the button.
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Removing all the data points and axis

In order to remove all the data, select ”Clear” in the ”Edit” menu.

i Glear Dialog [z|

at do you want to clear?
[ X-axis
[]¥-axis
Data Points

Clear Cancel

Figure 8: Window to select what to clear.

A dialog with check boxes labelled ”X-axis”, ”Y-axis”, ”Data Points” is displayed as shown in figure
8. Check componets you want to remove, and press button. If you want to cancel to clear, press

button.

2.7 Outputting the numerical data

When you finish reading data, select "Output Numerical Data” from the ”File” menu. Output dialog is
opened in a new window as shown in figure 9. This window contains a control panel to configure output
data, and text area in which numerical data is displayed.

& Qutput Data

Write Save Sort ¥ Sort Y No Sort Close

Ix[start)= o0 |, xendr=[80 |, scale: |Linear [+, point: [Froating |+ |, Digit: [ 3] decimal I

Iv(start)= [200 |, yena)=[180.0 |, Scale: Linear ||, Ppaint: [Fioating [+ |, Digit: [ 3] tecimal I

I Format of Output Data: . Error notation: I:D I
separator: [racc [ =], errpostion: [ -5 7 [<], ouputExror: [ss rean_[~]
. | | s~

Control Panel

Text Area

Figure 9: Window for outputting numerical data
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First, confirm the information of the axes on the control panel as follows.

e Input the value of starting and ending points of X and Y axes in ”x(start)=", ”x(end)=", "y(start)=",
and “y(end)=", respectively.

e Select the type of X and Y axes from ”Linear” and ”’Log” (Common Logarithm) in ”Scale” selection
box.

The default values for the box are the same as the input values of section 2.3. Please check the values again
here. Besides, set the type of output from the options (“Floating” number and “Fixed” number), and the
number of digit after the decimal point by changing “digit”.

Next, select the output format to use. Please refer to chapter 5 to know about data format treated in
GSYS2.2.

When you use the Standard Format, set ”Error notation”, ”Separator”, and ”X-err position” as fol-
lows.

e “Error notation” specifies the settings for error output.

Relative : Output the value of the difference between the value of the data point and the
endpoints of the error bar.
Absolute : Output the value of the endpoints of the error bars.

e ”Separator” specifies the field separator from the options (comma and white space).

e ”X-err position” specifies the position of the error of the X-direction.

”x dx ydy” : Output X-error value after the value of X.
Xy dxdy” : Output X-error value after the value of Y.

At last, select the type of output from the options in ”Output”. ”As Read” is selected by default, and
fields are output depending on the presence of the error bars. If you want to omit particular error, or specify
output format, please select from options below.

”No Error” :  Don’t output error.

”X Error” : Output error for only X-direction.
”Y Error” : Output error for only Y-direction.
"X &Y Error’ :  Output error for X and Y direction.

If you finish all the configuration, press button. Numerical data is displayed in text area.
If you press | Sort X | or | Sort Y

button, you can sort data in ascending order by X or Y value, respec-

tively. If you press | No sort | button, the data is sorted by the order of the data point input. If you are using
NRDF format, or EXFOR format, the data is sorted by X value by default.

Press button to save the output numerical data into a file. Specify file name in the file dialog in
a new window. You can also directly copy & paste to other applications. (Right-click menu is implemented

from GSYS2.2.) If you want to close the output window, press Button.
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3 Feedback function

This chapter explains the feedback function.

3.1 What is the feedback function?

Feedback function is a function to load the numerical data from files and plot them directly on the image
on the main panel. This function is implemented in GSYS2.0. Former digitizing processes were one way
processes that read the data from an image, then digitize it. Therefore, if there are some mistakes in the data,
or the quality of the data is not very good, the user must recompile the data from the beginning to improve
the data. The feedback function enables us to compare the numerical data visually with the real data on the
graph by plotting the compiled numerical data on the image (Refer to figure 10). It is also possible to modify
the data by moving or adding the data points. GSYS2.2 can read not only the numerical data produced by
GSYS, but also general numerical data. Thus, the feedback function enables us to reuse the data easily and
check the data accuracy in greater detail.

Check
L ]
| . . e
e Reading data Wl Lowos B | Output .
T : w ot ——» | Numerical data|
Digitizer 3 . |
PlOt ow 'y 5
+ — " LN
o + S
i -
; o Correct
R Feedback
Figure 1

[ Numerical datal

Figure 10: Data reading process and feedback function

3.2 Using feedback function

In order to use the feedback function, select ”Input Numerical Data” from the ”File” menu. Input window
shown in figure 11 is opened. This window contains a control panel to configure the settings for inputting
the data, and a text area in which input numerical data are displayed.

Firstly, select the numerical data to be input. Press button to open the file dialog and select a file
which you need. Contents of the selected file are displayed in the text area. Instead of selecting a file, you
can input the numerical values into the text area directly, or copy & paste the values. (Right-click menu is
implemented in GSYS2.2.)

Secondly, confirm that the X and Y axes are set on the image. If not, set the axes as explained in section
2.3. If you opened the data which was degitized by GSYS2.2 or GSYS2.0 from the same image file, you
can reuse the information of the position of the axis. If axes are not set yet, they are automatically set by
using former information. If axes are already set, they are not automatically set, but you can set former axes

by pressing the | AXIS | button.
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& Input Data

|

x(start)=[0.0 . xiend= |80 . Scale |Linear | ¥
yistart=[200 |, wend)=[180.0 |, Scale |Linear |
Format of Input Data I

L b T-1.2 [ T-].3 fronc]-].acfuonc -], 5 sone -], frone -]
Control Panel

Error |(K-Error) | - | I

-

Error |(Y-Error] | - |

Text Area

Figure 11: Window for loading the numerical data file

Thirdly, input the information of the axes. If you load a file generated by GSYS, the information of axes
is read from the file header. Confirm the information of the axes.

o Input the values of the starting and ending points for the X and Y axes into ”x(start)=", ”x(end)=",
”y(start)=", and ”y(end)=", respectively.

e Select a type of the X and Y axes from the options, ”Linear” and ”Log”’(Common Logarithm) in
”Scale” selection box.

Finally, specify the data format. This process depends on a file format. Refer to Chapter 5 to know about
file formats treated in GSYS2.2.

e In the case of NRDF format or EXFOR format, set ”Sym”(Symmetric Error) or ”Asym”’(Asymmetric
Error) from ”(X-Error)” and ”(Y-Error)” in ”Error” from the options. If the data contains no error
information, select ”’No Error”.

Note: If you want to use some specific column in the loaded data with NRDF or EXFOR
format, load the numerical data as the standard format as mentioned below and then revert
it back to the original format.

e For the standard format, specify a display format for each column from the options (”X”’(X value),
Y (Y value), ”X-err”(Error for X), ”Y-err”’(Error for Y), and "NONE”(no data or not to use)).

Only ”Relative” error (the difference from the real value) is available for NRDF and EXFOR formats,
but, ”Absolute” error (the end of the error bar) is also available for standard format. Change “Error nota-

tion” if necessary. If you finish all the settings, press button. The data will be plotted on the image
shown in figure 7. To modify the data, follow the explanation in chapter 2.
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4 How to customize GSYS2.2

This section explains how to customize GSYS2.2. Select “Properties” in the "Edit” menu. You can cus-
tomize GSYS2.2 using the property dialog in a new window. Since the configuration is saved in a file,
”gsys2.properties”, you can change the configuration by editing that file.

Color & Size

When ”Color & Size” tab is selected, you can see the windows shown in figure 12. You can select the color
of the axes and the data points, and the size of the points from the dialog boxes.

Properties ﬁl
Color & Size | Error & Axis | Format |
Unmarked data MAGENTA = -
X ¥-axis MAGENTA = -
End of ¥,Y-axis BLUE = -
Size of circle SE

Figure 12: Window of the property dialog when the "Color & Size” tab is selected.

Marked data Set the color of marked data.
Unmarked data | Set the color of unmarked data.
X, Y-axis Set the color of axes.
End of X, Y-axis | Set the color of the starting and ending points of axes.
Size of circle Set the size of data point circles.
Error & Axis

When “Error & Axis” tab is selected, you will see the window shown in figure 13. You can set the error

expression, whether to display the value of the starting and ending points of the axes and whether to impose
the orthogonality condition for the X and Y axes.

Add vertical bar at the end point of error Set whether to display the vertical line at the
end of the error bar.

Correct the error bar in parallel to the axis Set whether to display the X and Y error bars
parallel to the X and Y axis.

Show error bar at both side (for sym. error) Set whether to display the symmetric error bars
of the data.

Show Axis value Set whether to display the value of the ends of
axes close to the ends of the axes.

Set orthogonality condition to X-axis and Y-axis | Set whether to make X-axis and Y-axis
orthogonal.
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Properties

Color & Size || Error & Axis | Format |

X

Add vertical bar at the end point of error x: '(:
Correct the error bar in parallel to the axis x: '(:
Show error bar at both side {for sym. err.) x: '(:

Show Axis value )(: '(:
Set orthogonality condition to X-axis and Y-axis

| Apply || Cancel || Default || Close |

Figure 13: Window of the property dialog when the “Error & Axis” tab is selected.

Format

In order to change the format for the numerical data, select ”Format” tab. You will see the window shown
in figure 14, and you can configure the format used for writing the data and the feedback function. Refer to
chapter 5 to know more about the data formats.

Color & Size | Error & Axzis | Format

Format of Qutputinput Data

Output format of "Log" scale : Mot fix

Qutput format of “Linear” scale :

| Apply || Cancel || Default || Close |

Figure 14: Window of the property dialog when the ”Format” tab is selected.

Format of Output/Input Data Set a format of input and output.

Output format of “Log” scale Set a type of output for “Log” (Common Logarithm) from floating
point number and fixed point number.

Output format of “Linear” scale | Set a type of output for “Linear” from floating point number and
fixed point number

5 Data format

There are three formats treated in GSYS2.2. They are used for NRDF, for EXFOR recording, and for general
use. They are called NRDF Format, EXFOR Format, and Standard Format, respectively. Refer to chapter 4
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to learn how to change the format to treat.

NRDF Format

An example of NRDF Format file is shown below. (this example is the data with symmetric error for X and
asymmetric error for Y.)

# X +-dx y +dy-dy
1.000E+00 +-2.500E-01 8.000E+00 +4.000E+00-2.500E+00
2.000E+00 +-4.500E-01 4.000E+00 +2.000E+00-NEGLIGIBLE
3.000E+00 +-5.000E-01 2.000E+00 +5.000E-01-UNKNOWN
4.000E+00 +-1.000E-01 1.000E-00 +1.000E-01-1.500E-01

If the data have no error information, "NEGLIGIBLE’ is output. If the error value is very large so that
the error bar sticks out of the graph, "'UNKNOWN’ is output. As for UNKNOWN, it is necessary to set a type of

the error output as unknown by button as explained in section 2.5. The error format is +-VALUE
(for symmetric error), or + VALUE-VALUE (for asymmetric error). The error values are given as ’relative’
error(the difference from the real value).

EXFOR Format
An example of EXFOR Format file is shown below.

# b dx y dy -dy
1.000E+00 2.500E-01 8.000E+00 4.000E+00 —-2.500E+00
2.000E+00 4.500E-01 4.000E+00 2.000E+00
3.000E+00 5.000E-01 2.000E+00 5.000E-01 -1.854E+00
4.000E+00 1.000E-01 1.000E-00 1.000E-01 -1.500E-01

The columns are separated per 11 characters, and the data with no value is expressed as white spaces. The
error value is given as ’relative’ error(the difference from the real value).
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A Appendix

A.1 Keyboard shortcuts

The correspondence between keyboard shortcuts and the buttons on the control bar and menus in the menu

bar is shown in Table 1.

Table 1: Keyboard shortcuts

Correspondence between buttons in control bar and keyboard shortcuts

Operation Button Key
Set X axis. ﬁ‘ X
Set Y axis. El y
Set ending point of Y-axis when starting point is the same as X axis. E Y
Set an axis by automatic axis detection. @ z
Add data points. Td‘ a
Remove marked data point or axis. M D, Delete, BackSpace
Set symmetric error for X direction. F1
Set asymmetric error for X direction. F2
Set symmetric error for Y direction. F3
Set asymmetric error for Y direction. Y err(asy) F4
Set UNKNOWN flag for the error of a data. Unknown u

(Available for NRDF Format.)

Correspondence between menus in menu bar and keyboard shortcuts

Operation Key
Open a window to load an image file. Ctrl + o
Open a window to load a numerical data file. Ctrl +1i
Open a window to output data. Ctrl + s
Quit GSYS2.2. Ctrl +q
Clear data points and axes. Ctrl+c
Magnify image. +
Shrink image. -
Recover original size of image. 0
Correspondence between other operations and keyboard shortcuts
Operation Key
Set error bar for X-axis (For the asymmetry error, focus on the error F5
which is set first, then focus on the other error if pressed again).
Set error bar for Y-axis (For the asymmetry error, focus on the error F6
which is set first, then focus on the other error if pressed again).
Focus on the next data point. F7
Focus on the previous data point. F8
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A.2  Changes from GSYS2.0 to GSYS2.2

Automatic axis detection is implemented. Refer to section 2.3 for details.
Right click menu in the text area of Input Dialog and Output Dialog is implemented.
Checkbox style clear dialog is implemented. It provides various selection and clarity.

button become applicable to remove axes, while it was only applicable to data points and error
bars.

File name is displayed at title bar when a file is opened from ”Open Image” in ”File” menu.

A.3 Changes from the first GSYS to GSYS2.0

e Simplified setup process by replacing tar.gz package with a single file which is executable by double

click.

e Feedback function to reuse the old numerical data directly on the image. (Refer to Capter 3)

o Instead of AWT, new GUI system ’Swing’ was adopted to eliminate the platform dependence. The
whole system becomes lighter by this change.

e Thoroughly revised the design, and user interface.

Minimum necessary functions remains as buttons on the control bar and menus in the menu bar
instead of assigning all the functions to the buttons.

It becomes easy to resize the window so that the display can be used effectively.
Modified interfaces enables to move the data points directly by clicking and dragging a mouse.

The operations for data points and error bars are changed to be the same though former GSYS
had different operation styles for them. In addition, the direction of an error bar is changed to
be parallel to the X or Y axis. For the display of a symmetric error, showing error bars on the
top and bottom (left and right) of the point makes it possible to evaluate the accuracy of the
symmetric error bars.

e Responded the problems about axes which were found in the rerecording process of NRDF D1501-
D1600.

Several problems were found: the read positions of the ends of the axes depends on the user of
the system. This user dependence affects the accuracy of the numerical data crucially. Besides,
in the digitizing system, it is difficult to read the data with high accuracy if X-axis and Y-
axis are not orthogonal. Therefore, the developer added a guide which makes X-axis and Y-
axis be orthogonal to each other in order to reduce the effect of the user dependence about the
configuration of the axes.

The axis manager is added and makes it possible to check of the values of the ends of the axes
twice in order to decrease the mistake for setting the values of the ends of the axes. Besides, the
opportunity to check the values of the ends of the axes is increased further by displaying them
on the image.

e Improved treatment of file formats.

Become able to change a digit number of the output numerical data.
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— Become able to output the fixed point representation.

— The error in the treatment of NRDF format file is modified. (The position of the output of the
error for X; white space is outputted in the asymmetric error which includes NEGLIGIBLE,
UNKNOWN) NEGLIGIBLE is automatically output for the data with no error, and it makes the
generation of the numerical data with NRDF format easily.

— EXFOR Format file becomes available.

e Configuration file enables to save the settings after quitting the system and configure by editing the
configuration file.
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