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1 Introduction

In the following a tool for an advanced “teaching in” of colors into the color table of the VCS2
sensors is described.

2 Program description
2.1 System requirements

The software requires the following minimum system parameters:

e PC with 300 MHz CPU

e 40 MB free hard disc space

e Mouse

e RS232 or USB interface

e CD-ROM drive

e VGA graphic with minimum resolution 800x600
e MS Windows” OS (Windows 98 and higher)

e VCS2 sensor

2.2 Select interface

After starting the program a window for selecting the communication interface appears (Fig. 1).

B3 vcs2-TeachTool Vers. 1.1

SELECT CONNECTION | TEACH IN COLORS |
7)) VCS2-Teach Tool Version 1.1
I SERIAL CONNECTION ADDRESS USB CONNECTION
O >
u

SELECT COM PORT BAUD RATE SELECT USB DEYICE DEYICES DETECTED
: COM 1 v 1 28800 v l DEVICE 1 - 0
m GET ID YIA SERIAL GET ID YIA USB
o
n STATUS SERIAL STATUS USB
m Line not checked! Line not checked!

START SERIAL START USE

| EXIT i | GO l

Fig. 1: Select communication interface
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The sensor system can be connected via RS232 or USB' to the computer.

SERLAL CONNECTION

The configuration of the serial interface is placed on the left hand side. The communication port
can be chosen in the field “SELECT COM PORT* (Fig. 2).
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Fig. 2: Selecting the RS232 interface port

By default the communication port is configured as follows:

e Baud rate: 28800
e Data bits: 8
e Parity: no
e Stop bits: 1
¢ Flow control: no
The Baud rate can be changed with the “VCS2-CONFIG” Tool.

Status and error information are displayed in the text box “STATUS SERIAL® below the button
“GET ID*.

USB CONNECTION'

The program can be started via USB on the right hand side when the USB interface is used. The
number of detected devices is shown in the field “DEVICES DETECTED”. The desired USB
device can be chosen with the switch in the field “SELECT USB DEVICES” (Fig. 3).

SELECT USE DEYICE

DEYICE 2
DEYICE 3
DEYICE 4
DEYICE 5
DEYICE &

Fig. 3: Selecting the desired USB device

Press the GO button of the corresponding interface to start the program.

2.3 Usage of the Teach Tool

Before the Teach Tool can be used reasonably the sensor must be adjusted (use the VCS2-
CONFIG to make the basic settings).

After pressing the GO button on the SELECT CONNECTION window the “TEACH IN
COLORS” window appears (Fig. 4). In the left region of the window general information about
the used color space, the adjusted processing mode and the current color signals are shown.

! Only available for sensors with USB interface
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SELECT CONNECTION ~ TEACH IN COLORS |
COLOR $PACE MODE
L SAMPLE COLOR TABLE
w | i # #*
I PROCESSING MODE A b g |t
CHECK SPH | CLEAR ROW j 1} z.5 E5.8| 77.4| 4.0
| o 1.9 sz.7] 71.4] 4.0
O CURRENT YALUES Z Locpde sl Al 1
CLEAR TAELE 3 1.8 &1.5 3.5 4.0
: a*t 2,4 4 z.2| 52,7 73.8 4.0
L. ' ’
bt 54,3 3
| | EXPORT TABLE =
I L* 754 | I
J a* b+ L* TOL
m CURRENT AVERAGE 20 52,5 TL,2 19,0
cLipinG @ LAELE NoZ DESTINATION COLOR TABLE
R & B
m a* b* L* TOL
i
m TEACH IN COLOR ] 1
z
(a :
CLEAR ROW ] 4
[
m !
7
CLEAR TABLE
I SAVE TO SENSOR SENSOR OUTPUT DEVIATION
EXIT m P2999999 COLOR NOT DK!

Fig. 4: “TEACH IN COLORS” window

In the right region two color tables are located. The above table is used for sampling in up to 255
color values. In the middle region the current average derived from the values of the color table
is shown. The value of the shown tolerance “T'OL” is calculated out of the distribution of the
color values and a constant of 4 is added to that value.

The button “SAMPLE stores the current color values into the next free row of the color table.

The button ?CLEAR ROW* clears all color values of one row that has been selected by a mouse
click. The remaining data rows move up.

The button “CLEAR TABLE‘ clears all entries in the color table.

The button “EXPORT TABLE” stores the current contents of the color table into a comma
separated spreadsheet file (.csv) onto the disk of the PC. The file can easily be processed with
common spreadsheet software.

The destination color table is located in the lower right region of the window. Before a color can
be “teached in” a destination row of the table must be selected. For selecting a row use a mouse
and click into a cell of the desired row. After that the selected row number appears in the field
“TABLE No.” (see Fig. 5)

Press the “TEACH IN COLOR?” button to store the values shown in the average display.

After pressing the “TEACH IN COLOR?” button the upper color table is cleared and prepared

for a new color.
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SELECT CONNECTION ~ TEACH IN COLORS |
COLOR SPACE MODE
L SAMPLE COLOR TABLE
PROCESSING MODE 2 b L Uyt 4
CHECK $PH | CLEAR ROW ' i 2,5 55,8 77.4| 4.0
o | |2 1.9 52,7 71.4] 4.0
CURRENT YALUES 2 1.3 48,8 64.2 4.0
CLEAR TABLE 3 1.8 s51.5] 69.5] 4.0
: a* 2,8 4 z.z| 53,7 73.6] 4.0
| || | 1 =
|-L b* 56,1 3
| | EXPORT TABLE =
I L* 78,4 | |
4 ¢ = a* B L* SHiE h h
m CURRENT AVERAGE 2,0 525 71,2 190 | showsthe
L ‘/ ’ selected row
cLipinG @ ABLE: o2 DESTINATION COLOR TABLE
m R G B 0 L
o P e G 1 Clickinto a cell
Q ) ] to select the row
m TEACH IN COLOR l P
z
m =
CLEAR ROW I 4
5
"l'ﬂ- o
7
CLEAR TABLE
I SAVE TO SENSOR SENSOR OUTPUT DEVIATION
EXIT 22009090 COLOR NOT DK!
Fig. 5: Selecting a row in the destination color table by mouse click
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SELECT CONNECTION ~ TEACH IN COLORS |
COLOR SPACE MODE
L SAMPLE COLOR TABLE
" : * * *
PROCESSING MODE a b g |t .
CHECK SPH | CLEAR ROW ' i -11,6| -16,5 73,1] 4.0
o 1 -11.8| -16.5] 73.3| 4.0
CURRENT VALUES 2_leaball mlisal pelbe sl
CLEAR TABLE 3 | -11.8] -16.6] 73.9] 4.0
: a*  -11,6 4 || -11,7 -16.8] 74.1] 4.0
| 1 | 5 [ -11.8] -16.6] 74.5] 4.0
|-L b*  -16,1 e 6 | -11.6] -16.8] 74.6] 4.0
+ i | 7 | -11.4] -16.1] 70.9] 4.0 |
] 2 e [ ' - shows the
a* b+ L* TOL
1 —selected row
m CURRENT AVERAGE -11,8 | -166 | 73,6 | 7
cLipinG @ LAELE NoZ DESTINATION COLOR TABLE
R G B 3
o . | [ v | 1 [To J row 3 selected
o 1.3] s2.8] 71.2l13.0 i by mouse click
m TEACH IN COLOR l 1 P S E—
S~
Z 4
m = p)
CLEAR ROW I 4
5
"l'ﬂ- o
7
CLEAR TABLE
SAVE TO SENSOR SENSOR OUTPUT DEVIATION
EXIT 22009090 COLOR NOT DK!

Fig. 6: Selecting an arbitrary row of the destination color table for teaching in a color
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SELECT CONNECTION ~ TEACH IN COLORS |
COLOR SPACE MODE
L SAMPLE COLOR TABLE
I PROCESSING MODE 2 2 L ot
CHECK SPH |__cearrow || o
O i
CURRENT VALUES 2
CLEAR TAELE 2
a*  -11,5 4
| I IS
I-L b*  -16,0 3
| | EXPORT TABLE =
I L¥ 69,5 | |
4 a* b* L* TOL
m CURRENT AVERAGE 0,0 0,0 0,0 0,0
cLpING @ R DESTINATION COLOR TABLE
3 G B
n a* b* L* | 1oL | | |
0 1.3 52,5 71,2/13.0 J
m TEACHINCOLOR | | 1 o.0] 0.0 0.0 0.0
11z 0.0 0.0 0.0/ 0.0
m 3 -11,7| -16,5| 73.5 7.8
CLEAR ROW l 4
5
"l'ﬂ- b
7
CLEAR TABLE
SAVE TO SENSOR SENSOR OUTPUT DEVIATION
EXIT PP 9999 COLOR OK!

Fig. 7: Gaps in the color table are filled up with zeros

It is possible to teach a color to an arbitrary row of the destination color table to assign it to a
certain output (Fig. 6). In this case the “Gaps” in the color table will be filled up with zeros (Fig.
7). These entries have no impact on the recognition!

In the bottom of the window the current recognition result is shown in the field “SENSOR
OUTPUT” and “DEVIATION” respectively. (The representation of the result in this fields
depends on the adjusted result format!)
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