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SUMMARY

I. Title

Development of Automated Harvesting System for Edible Perilla Leaves

II. Objectives and Necessity of Research

1. Objective of Research

Cultivating and packing processes of edible perilla leaves are carried out by
hand. The objective of this study is to develop an automated harvest machine to
increase income for agricultural households and competitiveness in the market by

reducing labor costs.

2. Necessity of Research

Perilla leaves are used for functional animal feeds for eggs, pork, and fish in
Korea, Japan, and China. They are also used for medicinal herbs for chronic
gastritis, cough, or hyperacidity. Due to their unique smell, they are consumed a lot
with lettuces in restaurants to remove bad taste for meats or raw fish.

With the increase of consumers’ interest in healthy and safe produce and the
increased consumption of meat in diet, demand of perilla leaves is increasing
steadily. If they are mass—produced with automated system, they can be developed
into crops with competing power.

At present, seeding process for perilla leaves is done with automated machine.
However, harvesting is done manually. Thirty seven percent of the annual income

per household is spent for labor costs.



According to Rural Development Administration, annual gross income is about
12.9 million Wons for perilla leaves per 10a. Out of 12.9 million Wons, 4.8 million
Wons are spent for management, and harvest-related labor costs to employ other
people are 2.13 million Wons (563 hours) which are approximately 44 percent of
manufacturing costs. Self-labor costs are 4.32 million Wons (918 hours) which are
approximately 34 percent of gross income for harvesting and packing processes.
Therefore, pure income per household i1s only about 30 percent of income. Now the
domestic and export demand of perilla leaves are increasing steadily. If they can
replace Japanese beefsteak mints, export will increase more. If manufacturing cost
1s lowered, unit cost is lowered. Then it is expected that the demand of perilla
leaves as leaf vegetable and new food will increase more. Therefore, if we develop
and use harvest machines, we reduce labor cost more than 80 percent. Also income
rate per perilla-growing—household will increase more than 30 percent.

The export of perilla leaves is on the steady increase from 40,949 kg to 65,558
kg (The Agriculture, Fisheries & Livestock News, 1999). If the unit cost is lowered
based on the reduction of the production cost, it will be a good opportunity to
increase the competitiveness of produce export in Korea.

As high wvalue-added produce, perilla leaves are profitable for agricultural
economy. Nevertheless, they are not widely cultivated nationwide due to lack of
man power and high labor cost. If problems with labor are solved, the production
of perilla leaves is possible anywhere in the country. In small-sized facilities and
fields, it is possible to cultivate them. In consequence, cultivating them can be
helpful for the economy of the agricultural household.

At present, there has been few research on automated harvest system of perilla
leaves and similar leaf vegetables not only in Korea but also abroad. Therefore,
this research is to develop and produce a new harvesting method of leaf vegetables

such as perilla leaves.
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M. The Content and Range of Research
The content and range of this research are as follows.

1. The Contents and Scope of R&D in the First Year

> Cultivating perilla leaves in pots for experiments

- While perilla leaves are cultivated in pots, their characteristics based on the
literature review are identified. Then they are used for basic test and the
performance test of a harvest gripper.

> Developing H/W and S/W of sensor which can detect the location and
numbers of perilla leaves on the stems.

- Controlling system (H/W) and controlling program (S/W) can detect the
location and numbers of perilla leaves through sensors.

> Designing controlling mechanism of harvest grippers

- Optimal controlling mechanism is designed to harvest perilla leaves using
grippers.

> Designing conveying system to move harvested leaves in storing places

- Conveying system is designed to move harvested perilla leaves to storing

places promptly and safely.

2. The Contents and Range of R&D in the Second Year

> Developing controlling sensor to harvest perilla leaves

- The sensor is developed to control gripper for harvesting perilla leaves.

> Designing harvest gripper

- The pilot-test result for controlling mechanism of developed harest gripper
is applied.

- Practicality of harvesting system is tested by computer simulation, and S/W

controlling harvest system is developed.

_11_



- Based on the result of pilot test for developed harvest gripper, the problems
are analyzed. With some modifications, prototype harvester is made.

> Designing conveying and leaf picking systems for harvested leaves

- Conveying system is developed to move harvested leaves safely, and leaf
picking system for perilla leaves is designed and made.

- To reduce the damage of harvested crops during the conveying process,
ductile material is used for conveying system.

- To keep freshness in temporary storing places, the properties of perilla
leaves are studied. Based on the result, freshness-keeping mechanism is
designed.

> Developing traveling mechanism

- Traveling mechanism and algorithm are developed to move prototype
harvester.

- Traveling system is designed and made.

> System composition of harvesting machine and performance analysis

- Systems of harvesting machine are assembled, and its performance is
analyzed.

> Production of prototype machine and performance test

- After the growth of perilla leaves is studied, external appearance of the
harvester i1s designed so that harvesting job is done according to their
growth.

- Traveling mechanism is designed not to affect crops, and safety and
performance are analyzed through structural analysis.

- The prototype harvester is made by assembling developed systems.
Through pilot test at the school farm of Chungnam National University,
safety, practicality, and workability are evaluated.

- The data of pilot test are analyzed, problems and defects are corrected, and
finally optimal system is developed.

— The prototype harvester for a pilot test is designed again by correcting

problems and defects. It is used for the third-year experiment.

_12_



3. The Contents and Scope of R&D in the Third Year

> Leaf picking works at the farm of perilla leaves and performance analysis
of harvester

- Leaf picking works are done with developed prototype harvester, and
problems and improvements are detected by analyzing its performance.

> Redesigning by correcting defects and problems of the system

- Redesigned harvester system is made with some modifications.

IV. Results and Discussions for Application

1. Results of the study

A. Research on the Basic Materials for Designing an Automated
Harvesting System

1) Cultivating factors of perilla leaves

Now cultivating conditions of perilla are similar in general. Regarding ridges
and furrows, ridges are 1500mm wide and 100 to 200 mm high. Furrows are 300 to
400 mm wide and 100 to 150 mm high, and their shapes are like diamonds. Perillas
are from 100 to 150 mm apart. 10-15 week-old perillas were cultivated on ridges.

Nowadays perilla leaves are harvested all the year round because of green houses.

2) Biological factors of perilla leaves

Perilla leaves are harvested when they are 7-12cm high and 5-8cm wide. For
one-time picking, 1-2 leaves (a node) per one root are harvested in general. When
they are harvested, their side branches are removed. For semi-growth-quickening
cultivation, perilla leaves are harvested after 40-50 days. In Spring and Fall, they
are harvested at the interval of 10 days. In Summer, they are done at the interval

of 5-7 days. Harvesting periods of a serotinous species are 150 days. Those of a

_13_



precocious species are 110 days. Becuase slight damages on the leaves or on the

stems can affect commercial values, precaution has to be made.

3) Mechanical factors of perilla leafstalks
The diameters of leafstalks are 2.05mm ~ 3.65mm, and the average diameter
1s 2.78mm. The shear forces of stems are 7.13N ~ 17.42N, and the average shear

force 1s 12.13N. The average moisture content is 84.53%.

4) Geometrical factors of perilla stems

The materials for the experiment are studied. According to the straightness of
perilla leafstalks, 76% out of all perilla leaves show straight appearance, 13 show
bent appearance, and 11 show drooping appearance. Regarding the classification of
the angle between perilla leafstalks and stems, all perilla leaves are distributed in
40°~ 90°. Most of them are distributed in 60°~ 70°. For 80° or above, most leaves
are impaired because of growth deficiency or because of damages of harmful
insects. The materials for the experiment are almost evenly distributed in -90°~
+90° according to the classification of angle between perilla leafstalks and gripper

arms.

B. Developing Prototype Harvester of Perilla Leaves

1) Leaf picking system

After the characteristics of the crop are considered, designing conditions are
decided. Hardware system 1is composed. Based on gripper mechanism and
controlling algorithm, controlling software is developed. Performance test of the
harvester shows 74.3% success rate depending on the straightness of perilla
leafstalks and 75% overall success rate depending on the angle between leafstalks
and stems. The overall success rate of angle between leafstalks and gripper arm
shows 79.5%. There is no meaningful difference of performance depending on

cultivating periods of the experiment.
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2) Frame and traveling mechanism

The width and height of work space are 1500 mm and 1200 mm respectively.
This frame is reinforced with bars which are 190 mm on both sides and 400 mm
high to prevent the frame from being bent. Considering intensity and expense, we
used square-shaped bars which are 25x25x1.6t for structural use. For power
generation, there are motors on both sides using caterpillar system. Suitable speed
is shown 50~60Hz.

3) Conveying system

Being compatible with harvester system, belt conveyor is chosen to protect
crops. Cleat type belt is applied for requirements of the harvester. The optimal
motor speed of conveying system is 16m/min, and the optimal deflection degree is

40~50°.

4) Harvest controlling system
Controlling system is located on the top part of the harvester to control the

harvester, and software is developed using program.

C. Designing and Making the First Prototype Harvester

1) After principles and requirements for designing harvesting mechanism are
considered, frame and travelling mechanism, conveying mechanism, and controlling
mechanism are made.

2) Using 30 roots of perilla, performance was tested three times on the road in
front of the lab. As a result of performance test, average working rate was 15.99
mz/h, rate of harvesting loss was 53.33%, and damaged rate was 11%. Rate of
harvesting loss was relatively high.

3) 30 roots were tested twice on the paved road. As a result of performance
test, average working efficiency was 16.73 mz/h, rate of harvesting loss was

56.67%, and damaged rates of harvested leaves and stems of plant were 11.67%.
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4) As a result of performance test, problems of the first prototype harvester

were detected. The harvester is redesigned with some modifications made.

D. Designing and Making the Second Prototype Harvester

1) The requirements for designing the second harvester are the same with those
of the first one. The second harvester is made with some modifications made after
the performance of the first harvester is tested.

2) 300 roots were tested twice in green house at a farm of perilla leaves. As a
result of performance test, average working efficiency was 14.36 mz/h, rate of
harvesting loss was 285%, and damaged rates of harvested leaves and stems of

plant were 189%.

2. Suggestions of Application

A. Discussions for Application of the Study Results

Main mechanism and operating principles developed in this study can be applied
to leaf vegetables similar to perilla leaves and other crops. Patent and utility model
can be applied for. Research and development with companies showing interests in
the perilla harvester are proposed. Continuous study is strongly recommended until

the harvester is practically used in the field.
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Fig. 1 The picture of shear—-force measurement jig installed to UTM.
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Table 1 Specifications of UTM

Item Model Contents
Rated output 0.4 kW
Rated : 1.3 N'm
Torque
X. : 3.8 N'm
U.T.M. PPAPL-2002
i Rated : 3,000 rpm
Revolution
Max. : 5,000rpm
Stroke 200 mm

Fig. 2 Drawing of UTM jig for shear force test.
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Table 2 Results of shear force test on the petiole of the green perilla

) Min. of Max. of Ave. of
Item Ave. of diameter
. shear force shear force shear force
Times (mm)

(N) (N) (N)
1 2.88 7.81 15.06 10.74
2 2.82 8.35 14.98 12.34
3 2.73 7.13 16.81 12.36
4 2.57 8.96 15.67 12.24
5 2.88 9.10 17.42 13.02
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Shear force test on the petiole of the green perilla(1)
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Fig. 3 Test results of shear force on the petiole of the green perilla(1).

Shear force test on the petiole of the green perilla(2)
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Fig. 4 Test results of shear force on the petiole of the green perilla(2).
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Shear force [N]

Shear force test on the petiole of the green perilla(3)
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Fig. 5 Test results of shear force on the petiole of the green perilla(3).

Shear force [N]

Shear force test on the petiole of the green perilla(4)
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Fig. 6 Test results of shear force on the petiole of the green perilla(4).
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Shear force [N]

Shear force test on the petiole of the green perilla(5)
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Fig. 7 Test results of shear force on the petiole of the green perilla(b).

i

Fig. 8 Device of shear force measurement system.
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Table 3 Results of moisture content test on green perilla leaves

Item Weight of Moisture Moisture
_ Dry weight (g) .
Times leaves (g) weight (g) content (%)
1 19.14 2.81 16.33 85.32
2 14.62 2.18 12.44 85.09
3 15.87 2.67 13.20 83.18
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Fig. 9 Geometric factors to analyze the attachment shape of petioles.
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Fig. 11 The picture of an experimental system of gripper device.
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Table 4 Specifications of compressor

Item Model Contents
Pressure 8 kg/cm® (max. 10 kg/cm®)
Power 2 HP
Air compressor | UD20-30
Capacity 130 ¢ /min
Tank capacity 30¢
Table 5 Specifications of air pressure cylinder
Item Model Contents
Bore size 6mm
Operation type Double acting type
Air
Media Air
pressure | NDA6X15
) Operating pressure range 0.15 ~ 0.75 MPa
cylinder
Proof pressure 1.03 MPa
Cushion Rubber bumper

Table 6 Specifications of fiber optics sensor

SEensor

Item Model Contents
Input voltage DC 12 ~ 24V+£10%
Output 100mA, DC 30V(max.)
Fiber optics
BF4R Light source Red LED

Response time

0.5ms(max.)

Inside diameter

0.5mm
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Fig. 12 Drawing of gripper device.
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Table 7 Specifications of A/D board

Item Model Contents
Range +0.625V ~ £10V
Analog
) Impedence 10ME
mput
Accuracy 0.01%6 of FSR £1 LSB
Channels 16 TTL
o Low : Min. 0V; Max. 0.8V
Digital | Voltage
) High : Min. +2.0V
mput
Low : +0.5V at -0.2mA max.
Load
High : +2.7V at +20mA max.
A/D
PCI_9112 Channels 16 TTL
board
Low : Min. 0V; Max. 04V
Voltage
. High @ Min. +2.4V
Digital
Low @ max. +0.5V
output
Driving at 8.0mA(sink)
capacity High : min. +2.7V
at 0.4mA (source)
Operating
0C ~ 60T
General | temperature
Humidity 5 ~ 95, non-condensing
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Fig. 13 The figure of gripper body developed.

Fig. 14 Control box for data communication

between control computer and gripper.
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\4
System
initialization
\

Setting
- Max. rising height of gripper
- Delay time for leaves drop

v
Standby
A
‘ Rising of gripper ‘
SV

Sensing petiole

No Yes v

Gripper location

— > | Rotation of gripper

petiole location

Yes v

Rising of cutter |<
v

Cutter moving forward
- Cutting and attaching petiole

A\
v ‘ Return of gripper ‘

Return of gripper ‘ Y < Start delay timer

‘ Down of gripper ‘

—>
No L \4
End of delay time

Yes v

Cutter moving backward
- Dropping leaves

>v
End

Fig. 16 Flow chart of harvesting systems for the green perilla leaves.
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Fig. 18 Gripper manufactured for performance test.

3. FEZAY Hs A ¥

g e AseAs 1y
agy d99A 5A, 7=
Lab/Windows CVI 55& Ab&dto] Zzagw siglew Asd &5 22 2% 7hs
IR A

Iy 195 289 Al2"lE 3 3 FEos S, Alade] ZEAddHE A

o e Aol

_55_



g 529 AF Axdel 4% BAE A4 ANA BFE EAU J5eE
RS BARR A7170e]l 4598 A% 6047 AolE tgon 1 YEHtE
ERET A

B AT JEEe AT AAAA Aw, 2 B, F3E S3A
[e)

i

ALY AAFIE S7lo] FRE FAS = we 4, # FA, AN e
A ATMA R ekl em, ® 8lA Hiznpel o] R
A e Beko]l 739%= uEbwkar, f ReFa A 2g2 74
Sk

75%°]74e] EALATFIE 22 Rgow olF o m AAT B Aade ARY
AR RGN = v AeEol Az Hol= Aol o dAHd HdIddI=

BEE T43%% YEy dedd= 2 Aozt it

(@)}
o0
o)
=
S
N
X
fr
i
o

) EAAATF} EAEVIVL o)l F = AR whE oY A

4] dAFe S 2710k AEmes AT olgste] ASsdan, 1 A7)
B 27 49N QAT zhmE 40~90°7hA EESATE B4 Wl 10°7
Ao g HrEdste] Paigon, 11 A F 99 2k

AAAI 60 ~ 70°Ael o] Flo] B wkow, AF¥ELS 60 ~ 80°Akel7t 7HE WSk
th 40 ~ 80°Abelo] ABAE AT Eo] 70%0]F o vtk B FAA A 9
Ao ztwmsh §oool e AEe dejo] o] wol W ALo|Nen, A A
ol A o2t wAEo] 4T sl Axalg

AEEE 600 ~ 80.0% 7hA vEbgtow, dA HFES 5% E VERSL

K

_56_



Table 8 Picking test results and success rates by shapes which petioles are

attached to stalk

Shapes of No. of tested No. of No. of
) Success rate (%)
leaves (%) succeeded failed
Straight 375(76.5) 287 88 76.5
Curved 63(12.9) 43 20 68.3
Dropped 52(10.6) 34 18 65.4
Total 490(100) 364 136 74.3

Table 9 Picking test results and success rates by angles between petioles of leaves

and stalks of the green perilla

No. of No. of

Angle No. of tested succeeded failed Success rate (%)
40° 17 12 5 70.6
50° 20 14 6 70.0
60° 34 27 7 79.4
70° 36 27 9 75.0
80° 20 16 4 80.0
90° 5 3 2 60.0
Total 132 99 33 75.0
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Fig. 19 Operating procedures of gripper manufactured for performance test.
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Table 10 Picking test results and success rates by contact angles between petiole

and gripper

Angle No. of tested No. of NO_' of Success rate (%)
succeeded failed

-90° 17 13 4 76.5
—72° 23 18 5 78.3
-54° 19 17 2 89.5
-36° 19 15 4 78.9
-18° 25 19 6 76.0
0° 22 16 6 72.7
18° 16 13 3 81.3
36° 23 18 5 78.3
54° 22 18 4 81.8
72° 19 16 3 34.2
Total 205 163 42 79.5

Table 11 Test result and success rates of harvesting the green perilla leaves

whose growth periods are different

) No. of No. of Success rate
Times Growth (day) No. of tested ]
succeeded failed (%)
45 243 173 70 71.2
1
60 247 181 66 73.3
45 68 52 16 76.5
2
60 64 48 14 75.0
45 101 80 21 79.2
3
60 104 83 21 79.8
45 412 305 107 74.0
Total
60 415 312 101 75.2
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Fig. 20 Drawing of frame of harvest systems.
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Fig. 22 Photograph of control box.
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Table 12 Rate of soil moisture content

Furrow\@ ance 1.25m 3.75m 6.256m 8.75m Ave. Total
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Cleat guide

's t.,_h- Motor drive part

Fig. 23 Photograph of conveying equipment designed.

Table 13 Cleat type conveyor belt

Divide Content
Belt width MIN.100 ~ MAX.600mm
Length MIN.1,000 ~ MAX.3,000mm

Fixed speed

MIN.3.0 ~ MAX.19.0m/min

Speed
Change speed

MIN.0.9 ~ 2.9m/min

MAX.5.9 ~ 17.6m/min

Convey ability

MAX 10kg/m

Frame

SUS304(height 40mm)

Standard belt

resin cleat belt(2PLY)

Drive mode

Head drive mode

Motor output

60W, 90W

Power source

AC110V(single phase), AC220V (single phase),
AC220V (three phase)
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Table 14 Performance results of conveying equipment

Motor speed(m/min)

Division 4 7 10 13 16 19
No. of the samples 30 30 30 30 30 30
Ist exp. S ?Duzc.le.is - 30 30 30 30 30 28
. robability o
(40°) success(%) 100 100 100 100 100 93
ond exp. S iu;gfis - 30 30 30 30 29 25
. robability o
(50°) success(%) 100 100 100 100 96 83
Success 30 30 30 30 28 23
Srd exp. T bability of
. robability o
(60°) success(%) 100 100 100 100 93 76
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Fig. 24 The picture of control system of the harvester developed.
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Table 15 Performance test results of the harvester in laboratory

Working  Working Power Harvested Lost Damaged

No. of exp.

area time consumption amount amount amount

(space) )

(m”?) (min) (kW) (leaves)  (leaves)  (leaves)
1st (8em) 1.155 4.16 0.04 8/20 12 0
2nd (10cm) 1.425 5.33 0.05 11/20 9 1
3rd (12cm) 1.695 6.66 0.05 9/20 11 3

Ave 1.425 5.38 0.046 9.33 10.66 1.33
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Table 16 Analysis and evaluation of performance test results of the harvester in laboratory

Work efficiency Rate of harvesting Damaged rate
No. of exp.

(m?/h) loss(%) (%)
1st 16.66 60 0
2nd 16.04 45 3
3rd 15.27 55 25
Ave 15.99 53.33 11
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Fig. 30 Performance test on field.

Table 17 Performance test results of the harvester on field

Power Harvested Loss Amount of
Working Working damaged
No. of exp. area(mQ) time(min) consump-— amount amount o
tion(KW) (leaves) (leaves) crobs
(leaves)
1st (8cm) 1.155 3.87 0.05 7/20 13 2
2nd (10cm) 1.425 5.13 0.05 9/20 11 1
3rd (12cm) 1.695 6.30 0.05 9/20 11 1
4th (8cm) 1.155 4.00 0.05 8/20 12 1
5th (10cm) 1.425 5.16 0.05 10/20 10 2
6th (12cm) 1.695 6.45 0.05 9/20 11 0
Ave 1.425 5.15 0.05 8.67 11.3 1.17
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Table 18 Analysis and evaluation of performance test results of the harvester on field

No. of exp. 1st 2nd 3rd 4th 5th 6th Ave

Work
17.90

efficiency ’ 16.67 16.14 17.33 16.57 15.77 16.73
(m%*h)

Rate of
harvested 65 55 55 60 50 55 56.67
loss(%)

Damaged

rate(%) 22 10 10 11 17 0 11.67
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Table 19 Problems and solutions of the harvester
Equipments of the )
Problems Solutions
harvester
Frame and travelling ) -Diameter of wheels was
] -Low height .
mechanism increased
-Made again with optimal
-Low width and low conveying| width and length and
rate of harvested crops conveying rate was increased

Conveying equipment

-Detection of bent perilla
stems needed and delivery to
the leaf picking equipment
needed

-High loss of crops dropped
down from picking equipment

with Cleat heightened

-With limitsensor attached to
the end of conveying
equipment, detection of perilla
stems and delivery of them to
leaf picking equipment were
possible

-Guides attached to the end
and both sides of conveying
equipment to prevent loss

Leaf picking

equipment

-The performance of
photosensor was lowered due
to sunlight
-Low perillas impossible to be
harvested

-Shading installed to frame

-Harvesting equipment

designed low

Controlling equipment

-Manual operation

-Vibration of compressor

-All works automated with
program adjustment
-Small compressor provided

with cord outside if problems
happen again
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Fig. 32 Display of harvesting equipments.
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Fig. 33 Display of front wheel.
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Fig. 35 Display of conveying equipments.
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Fig. 39 Performance test on field.

Table 20 Performance test results of the harvester on field

Working  Working iown(ir _ Harvested Loss Admr(;unt é)f
No. of exp. area time co S.u D amount amount amase
(m?) (min) ton (leaves) (leaves) crobs
(kW) (leaves)
1st 46.5 200 0.38 384/600 216 128
2nd 465 189 0.36 372/472 100 46
Ave 46.5 194.5 0.37 378/536 158 87
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Table 22 Problems and solutions of the harvester

Equipments of the

Problems Solutions
harvester
Conveying equipment -Low height of Cleat -Height of Cleat was increased
~The performance of

-With guide attached to the

photosensor was decreased due .
gripper

to other leaves
-Potential interruption between
gripper movement

Leaf picking

equipment N _
-Position change of gripper

—-Shading installed to collecting

Collecting equipment -Dry of perilla leaves system
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1. 289 Ao T2

#include <windows.h>
#include <ansi_c.h>
#include <utility.h>
#include <rs232.h>
#include <cvirte.h>
#include <userint.h>
#include "leap.h”
#include "9112.h"

static int pnl;

int comport, port_open,

int dodata;

int disum;

int autost;

int 1ledA[10]={PNL_led_1, PNL_led_2,PNL_led_3,PNL_led_4,PNL_led_5,
PNL_led_6,PNL_led_7,PNL_led_8 PNL_led_9,PNL_led_10};

int __stdcall WinMain (HINSTANCE hInstance, HINSTANCE hPrevInstance,
LPSTR IpszCmdLine, int nCmdShow)

int badress, irq;

if (InitCVIRTE (hlnstance, 0, 0) == 0)
return -1; /* out of memory */

if ((pnl = LoadPanel (0, "leap.uir”, PNL)) < 0)
return —1;

DisplayPanel (pnl);

W_9112_Initial (0, &badress, &irq);

W_9112_AD_Soft_Trig (0);
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W_9112_AD_Set_Mode (0, AD_MODE_0);
W_9112_AD_Set_Range (0, AD_U_10_V);

W_9112_D0(0,0);

dodata=0;

disum=0;

SetCtrlAttribute (pnl, PNL_MTIMER, ATTR_ENABLED, 1);
SetCtrlVal(pnl, PNL_led11,1);

RunUserInterface ();

DiscardPanel (pnl);

return 0;

int CVICALLBACK PNLC (int panel, int event, void *callbackData,

int eventDatal, int eventData2)

switch (event)

{

case EVENT_GOT_FOCUS:
break;

case EVENT_LOST_FOCUS:
break;

case EVENT_CLOSE:
QuitUserInterface (0);
break;

)

return 0;

// Up & Down Control
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int CVICALLBACK bsduc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

{
int dust;
switch (event)
{
case EVENT_COMMIT:
GetCtrlVal(pnl, PNL_bsdu, &dust);
if (dust==1) {
dodata=dodatal4;
W_9112_DO(0,dodata); }
else {
dodata=dodata&251;
W_9112_DO (0,dodata); }
break;
}
return 0;
}

int CVICALLBACK tglgmc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

int gmst;
switch (event)
{
case EVENT_COMMIT:
GetCtrlVal(pnl, PNL_tglgm, &gmst);
if (gmst==1) {
SetCtrlVal(pnl, PNL_ledgm, 1);
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dodata=dodatal8;
W_9112_DO (0,dodata); }

else {
SetCtrlVal(pnl, PNL_ledgm, 0);
dodata=dodata&247;
W_9112_DO (0,dodata); }

break;

)

return 0;

int CVICALLBACK tgllcc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

int lest;
switch (event)
{
case EVENT_COMMIT:
GetCtrlVal(pnl, PNL_tgllc, &lcst);
if (Iest==1) {
SetCtrlVal(pnl, PNL_leclc, 1);
dodata=dodatall;
W_9112_DO (0,dodata); }
else {
SetCtrlVal(pnl, PNL_lecle, 0);
dodata=dodata&254;
W_9112_DO (0,dodata); }

break;
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return 0;

int CVICALLBACK tglcce (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

{
int lcst, ccst;
switch (event)
{
case EVENT_COMMIT:
GetCtrlVal(pnl, PNL_tgllc, &lcst);
GetCtrlVal(pnl, PNL_tglcc, &ccst);
if (cest==1 && lest==1) {
SetCtrlVal(pnl, PNL_ledcc, 1);
dodata=dodatal2;
W_9112_DO (0,dodata); }
else {
SetCtrlVal(pnl, PNL_ledcc, 0);
dodata=dodata&253;
W_9112_DO (0,dodata); }
break;
}
return 0;
}

int CVICALLBACK TIMERc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

int gmst;

switch (event)
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{
case EVENT_TIMER_TICK:

dodata=dodata&247;
W_9112_DO (0,dodata);

Delay (0.5);

SetCtrlVal(pnl, PNL_led18, 1);
SetCtrlVal(pnl, PNL_numG, 90);
ComWrtByte (comport,255);
ComWrtByte (comport,0);
ComWrtByte (comport,90);
dodata=dodata&253;
W_9112_DO (0,dodata);
Delay(.5);

SetCtrlVal(pnl, PNL_led19, 1);
dodata=dodata&254;
W_9112_DO (0,dodata);
dodata=0;

W_9112_DO (0,dodata);
SetCtrlVal(pnl, PNL_led12, 0);
SetCtrlVal(pnl, PNL_led13, 0);
SetCtrlVal(pnl, PNL_led14, 0);
SetCtrlVal(pnl, PNL_led15, 0);
SetCtrlVal(pnl, PNL_led16, 0);
SetCtrlVal(pnl, PNL_led17, 0);
SetCtrlVal(pnl, PNL_led18, 0);
SetCtrlVal(pnl, PNL_led19, 0);

SetCtrlAttribute (pnl, PNL_TIMER, ATTR_ENABLED, 0);
break;
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}

return 0;

int CVICALLBACK cmdStartc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData?2)

switch (event)
{
case EVENT_COMMIT:
if (port_open==1) {

SetCtrlAttribute (pnl, PNL_MTIMER, ATTR_ENABLED, 1);
dodata=dodatal4;
W_9112_DO(0,dodata);
dodata=dodatal8;
W_9112_DO(0,dodata);
SetCtrlVal(pnl, PNL_led12, 1);
SetCtrlVal(pnl, PNL_ledgm, 1);

autost=1;

}
break;

return 0;

int CVICALLBACK cmdStopc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

switch (event)
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{

case EVENT_COMMIT:
W_9112_D0O(0,0);
dodata=0;
disum=0;
SetCtrlAttribute (pnl, PNL_MTIMER, ATTR_ENABLED, 1);
SetCtrlVal(pnl, PNL_led12, 0);
SetCtrlVal(pnl, PNL_led13, 0);
SetCtrlVal(pnl, PNL_led14, 0);
SetCtrlVal(pnl, PNL_led15, 0);
SetCtrlVal(pnl, PNL_led16, 0);
SetCtrlVal(pnl, PNL_led17, 0);
SetCtrlVal(pnl, PNL_led18, 0);
SetCtrlVal(pnl, PNL_led19, 0);
break;

return 0;

int CVICALLBACK cmdQuitc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

switch (event)
{
case EVENT_COMMIT:
W_9112_D0O(0,0);
QuitUserInterface (0);
break;
}

return 0;
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int CVICALLBACK numGec (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

int rot;
switch (event)

{

case EVENT_VAL_CHANGED:
FlushInQ (comport);
FlushOutQ (comport);

GetCtrlVal(pnl, PNL_numG, &rot);
ComWrtByte (comport,255);
ComWrtByte (comport,0);
ComWrtByte (comport,rot);
break;

)

return 0;

int CVICALLBACK cmdPortc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData?2)

switch (event)

{

case EVENT_COMMIT:
GetCtrlVal(panel, PNL_rngCP,&comport);
if (comport==1) OpenComConfig
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(comport, "coml”, 4800, 0, 8, 1, 512, 512);
else if (comport==2) OpenComConfig
(comport, "com?2”, 4800, 0, &, 1, 512, 512);
else if (comport==3) OpenComConfig
(comport, "com3”, 4800, 0, 8, 1, 512, 512);
else if (comport==4) OpenComConfig
(comport, "com4”, 4800, 0, 8, 1, 512, 512);

port_open = 1,

SetXMode (comport, 0);
SetCTSMode (comport, 0);
SetComTime (comport, 0.01);
Delay (.5);

break;

return 0;

int CVICALLBACK MTIMERc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

int trst, di[10], i, did, rot;
double dtt;
switch (event)
{
case EVENT_TIMER_TICK:
disum=0;
for (i=0;i<10;i++) {
W_9112_DI_Channel(0,i,&did);
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dilil=abs(did-1);
SetCtrlVal(pnl, ledAlil, dilil);
disum=disum+dilil;}
GetCtrlVal(pnl,PNL_cbxTR, &trst);
if (autost==1 && disum>=1) {
SetCtrlAttribute (pnl, PNL_MTIMER, ATTR_ENABLED, 0);
dodata=dodata&247;
W_9112_DO(0,dodata);
SetCtrlVal(pnl, PNL_led13, 1);
}
if ((disum>=1)&&(trst==1 || autost==1)) {
if (autost==1) SetCtrlVal(pnl, PNL_led14, 1);
SetCtrlVal(pnl,PNL_cbxTR, 0);
for (i=0;i<105i++) {
if (dilil==1) {
if (i<5) {
rot=93-1*18;
FlushInQ (comport);
FlushOutQ (comport);

SetCtrlVal(pnl, PNL_numG, rot);

ComWrtByte (comport,255);

ComWrtByte (comport,0);

ComWrtByte (comport,rot);}
else if (i==5) {

FlushInQ (comport);

FlushOutQ (comport);

rot=175;
SetCtrlVal(pnl, PNL_numG, rot);
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ComWrtByte (comport,255);
ComWrtByte (comport,0);
ComWrtByte (comport,rot);}
else if (i>5) {
FlushInQ (comport);
FlushOutQ (comport);
rot=90+(10-1)x18;
SetCtrlVal(pnl, PNL_numG, rot);
ComWrtByte (comport,255);
ComWrtByte (comport,0);
ComWrtByte (comport,rot);}

)

if (disum>=1 && autost==1) {
Delay (.5);
SetCtrlVal(pnl, PNL_led15, 1);
SetCtrlVal(pnl, PNL_leclc, 1);
dodata=dodatall;
W_9112_DO (0,dodata);
Delay (.5);
SetCtrlVal(pnl, PNL_led16, 1);
SetCtrlVal(pnl, PNL_ledcc, 1);
dodata=dodatal2;
W_9112_DO (0,dodata);
Delay (.5);
dodata=dodata&251;
W_9112_DO (0,dodata);

dodata=dodatalS;

- 115 -



W_9112_DO (0,dodata);

SetCtrlVal(pnl, PNL_led17, 1);

GetCtrlVal(pnl, PNL_numdt, &dtt);

SetCtrlAttribute (pnl, PNL_TIMER, ATTR_INTERVAL, dtt);
SetCtrlAttribute (pnl, PNL_TIMER, ATTR_ENABLED, 1),

break;
}

return 0;

int CVICALLBACK cmdinitc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

switch (event)

{

case EVENT_COMMIT:
SetCtrlVal(pnl, PNL_numG, 90);
SetCtrlVal(pnl,PNL_cbxTR, 1);
ComWrtByte (comport,255);
ComWrtByte (comport,0);
ComWrtByte (comport,90);
break;

return 0;
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2. ANZ7] Aol =21

#include <windows.h>
#include <ansi_c.h>
#include <utility.h>
#include <rs232.h>
#include <cvirte.h>
#include <userint.h>
#include "leap.h”
#include "Dask.h”

static int pnl;

int comport, port_open,

int dodata;

int disum;

int autost;

int 1ledA[10]={PNL_led_1, PNL_led_2,PNL_led_3,PNL_led_4,PNL_led_5,
PNL_led_6,PNL_led_7,PNL_led_8 PNL_led_9,PNL_led_10};

int cardID;

float oldss;

///////DO #0 Lift Cylinder up(1), Down(0)
//#1 Cutting Cylinder on(1), off(0)

//#2 Up & Down up(1l), Down(0)

//#3 Gripper Move Up(1), Down(0)

//#4 Gripper Rod on (1), off (0)

//#5 Drive on(1), off(0)

//#6 Direction forward(0), rear(1)

//#7 spare

//#8 Break On(0), Break off(1)
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int __stdcall WinMain (HINSTANCE hInstance, HINSTANCE hPrevInstance,
LPSTR IpszCmdLine, int nCmdShow)
{
int badress, irg;
if (InitCVIRTE (hInstance, 0, 0) == 0)
return —1; /% out of memory */
if ((pnl = LoadPanel (0, "leap.uir”, PNL)) < 0)
return -1;

DisplayPanel (pnl);

cardID = Register_Card(PCI_9112, 0);

DO_WritePort(cardID, 0, 0);

//A0_9112_Config(cardID, 0, 5.0);

dodata=0;

disum=0;

SetCtrlAttribute (pnl, PNL_MTIMER, ATTR_ENABLED, 1);
SetCtrlVal(pnl, PNL_led11,1);

RunUserlInterface ();

DiscardPanel (pnl);

return 0;

int CVICALLBACK PNLC (int panel, int event, void *callbackData,

int eventDatal, int eventData2)

switch (event)

{
case EVENT_GOT_FOCUS:
break;
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case EVENT_LOST_FOCUS:
break;

case EVENT_CLOSE:
Release_Card(cardID);
QuitUserInterface (0);
break;

)

return 0;

// Up & Down Control
int CVICALLBACK bsduc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

int dust;
switch (event)
{
case EVENT_COMMIT:
GetCtrlVal(pnl, PNL_bsdu, &dust);
if (dust==1) {
DO_WriteLine(cardID, 0, 2, 1);
//dodata=dodatal4;
//W_9112_DO(0,dodata); }

}
else {
DO_WriteLine(cardID, 0, 2, 0);
}
// dodata=dodata&251;
// W_9112_DO (0,dodata); }
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break;
}

return 0;

int CVICALLBACK tglgmc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

{
int gmst;
switch (event)
{
case EVENT_COMMIT:
GetCtrlVal(pnl, PNL_tglgm, &gmst);
if (gmst==1) {
SetCtrlVal(pnl, PNL_ledgm, 1);
DO_WriteLine(cardID, 0, 3, 1);
}
// dodata=dodatalg;
// W_9112_DO (0,dodata); }
else {
SetCtrlVal(pnl, PNL_ledgm, 0);
DO_WriteLine(cardID, 0, 3, 0);
}
// dodata=dodata&247;
// W_9112_DO (0,dodata); }
break;
}
return 0;
}
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int CVICALLBACK tgllcc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

{
int lest;
switch (event)
{
case EVENT_COMMIT:
GetCtrlVal(pnl, PNL_tgllc, &lcst);
if (lest==1) {
SetCtrlVal(pnl, PNL_leclc, 1);
DO_WriteLine(cardID, 0, 0, 1);
}
// dodata=dodatall;
// W_9112_DO (0,dodata); }
else {
SetCtrlVal(pnl, PNL_leclc, 0);
DO_WriteLine(cardID, 0, 0, 0);
}
// dodata=dodata&254;
// W_9112_DO (0,dodata); }
break;
}
return 0;
}

int CVICALLBACK tglcce (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)
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int lcst, cest;
switch (event)
{
case EVENT_COMMIT:
GetCtrlVal(pnl, PNL_tgllc, &lcst);
GetCtrlVal(pnl, PNL_tglcc, &ccst);
if (cest==1 && lest==1) {
SetCtrlVal(pnl, PNL_ledcc, 1);
DO_WriteLine(cardID, 0, 1, 1);

}
// dodata=dodatal2;
// W_9112_DO (0,dodata); }
else {
SetCtrlVal(pnl, PNL_ledcc, 0);
DO_WriteLine(cardID, 0, 1, 0);
}
// dodata=dodata&?253;
// W_9112_DO (0,dodata); }
break;
}
return 0;

int CVICALLBACK TIMERc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

int gmst;
switch (event)

{
case EVENT_TIMER_TICK:
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//dodata=dodata&247;
DO_WriteLine(cardID, 0, 3, 0);
//W_9112_DO (0,dodata);
Delay (0.5);

SetCtrlVal(pnl, PNL_led18, 1);
SetCtrlVal(pnl, PNL_numG, 135);
ComWrtByte (comport,255);
ComWrtByte (comport,0);
ComWrtByte (comport,135);
//dodata=dodata&253;
Delay(1.);
DO_WriteLine(cardID, 0, 1, 0);
//W_9112_DO (0,dodata);
Delay(1.);

SetCtrlVal(pnl, PNL_led19, 1);
//dodata=dodata&?254;

DO_WriteLine(cardID, 0, 0, 0);

Delay (1.);

SetCtrlVal(pnl, PNL_led18, 1);
SetCtrlVal(pnl, PNL_numG, 90);
ComWrtByte (comport,255);
ComWrtByte (comport,0);
ComWrtByte (comport,90);

Delay(1.);
DO_WriteLine(cardID, 0, 4, 0);
SetCtrlVal(pnl, PNL_led21, 0);
//W_9112_DO (0,dodata);
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//dodata=0;
DO_WritePort(cardID, 0, 0);
//W_9112_DO (0,dodata);
SetCtrlVal(pnl, PNL_led12, 0);
SetCtrlVal(pnl, PNL_led13, 0);
SetCtrlVal(pnl, PNL_led14, 0);
SetCtrlVal(pnl, PNL_led15, 0);
SetCtrlVal(pnl, PNL_led16, 0);
SetCtrlVal(pnl, PNL_led17, 0);
SetCtrlVal(pnl, PNL_led18, 0);
SetCtrlVal(pnl, PNL_led19, 0);
SetCtrlVal(pnl, PNL_led21, 0);

SetCtrlAttribute (pnl, PNL_TIMER, ATTR_ENABLED, 0);
break;
}

return 0;

int CVICALLBACK cmdStartc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

switch (event)
{
case EVENT_COMMIT:
if (port_open==1) {
SetCtrlAttribute (pnl, PNL_MTIMER,
ATTR_ENABLED, 1);
DO_WriteLine(cardID, 0, 4, 1);
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SetCtrlVal(pnl, PNL_led21, 1);

DO_WriteLine(cardID, 0, 2, 1);
DO_WriteLine(cardID, 0, 3, 1);
SetCtrlVal(pnl, PNL_led12, 1);
SetCtrlVal(pnl, PNL_ledgm, 1);
autost=1;

oldss=0.;

break;
}

return 0;

int CVICALLBACK cmdStopc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

switch (event)

{

case EVENT_COMMIT:
//W_9112_D0O(0,0);
DO_WritePort(cardID, 0, 0);
dodata=0;
disum=0;
SetCtrlAttribute (pnl, PNL_MTIMER, ATTR_ENABLED,

1;

SetCtrlVal(pnl, PNL_led12, 0);
SetCtrlVal(pnl, PNL_led13, 0);
SetCtrlVal(pnl, PNL_led14, 0);
SetCtrlVal(pnl, PNL_led15, 0);
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SetCtrlVal(pnl, PNL_led16, 0);
SetCtrlVal(pnl, PNL_led17, 0);
SetCtrlVal(pnl, PNL_led18, 0);
SetCtrlVal(pnl, PNL_led19, 0);
SetCtrlVal(pnl, PNL_led21, 0);
break;

}

return 0;

int CVICALLBACK cmdQuitc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

{
switch (event)
{
case EVENT_COMMIT:
DO_WritePort(cardID, 0, 0);
//W_9112_D0(0,0);
Release_Card(cardID);
QuitUserlInterface (0);
break;
}
return 0;
}

int CVICALLBACK numGec (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

int rot;

switch (event)
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{

case EVENT_VAL_CHANGED:
FlushInQ (comport);
FlushOutQ (comport);

GetCtrlVal(pnl, PNL_numG, &rot);
ComWrtByte (comport,255);
ComWrtByte (comport,0);
ComWrtByte (comport,rot);
break;

}

return 0;

int CVICALLBACK cmdPortc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

{
switch (event)
{
case EVENT_COMMIT:
GetCtrlVal(panel, PNL_rngCP,&comport);
if (comport==1) OpenComConfig (comport, "coml”, 4800, 0,
8, 1, 512, 512);

else if (comport==2) OpenComConfig (comport, "com?2”,
4800, 0, 8, 1, 512, 512);

else if (comport==3) OpenComConfig (comport, "com3”,
4800, 0, 8, 1, 512, 512);

else if (comport==4) OpenComConfig (comport, "com4”,

4800, 0, 8, 1, 512, 512);
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port_open = 1,

SetXMode (comport, 0);

SetCTSMode (comport, 0);
SetComTime (comport, 0.01);
Delay (.5);

break;
}

return 0;

int CVICALLBACK MTIMERc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

int trst, di[10], i, rot;
double dtt;
U32 did;
int err;
switch (event)
{
case EVENT_TIMER_TICK:
disum=0;
//for (i=0;i<105i++) {
DI_ReadPort(cardID, 0, &did);
di[0]=(did&1) ? 0:1;
di[1]=(did&2) ? 0:1;
di[2]=(did&4) ? 0:1;
di[3]=(did&8) ? 0:1;
di[4]=(did&16) ? 0:1;
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di[5]=(did&32) ? 0:1;
di[6]=(did&64) ? 0:1;
di[7]=(did&128) ? 0:1;
di[8]=(did&256) ? 0:1;
di[9]=(did&512) ? 0:1;

// di[0]=abs((did>>0)&1-1);

// di[1]=abs((did>>1)&1-1);

// di[2]=abs((did>>2)&1-1);

// di[3]=abs((did>>3)&1-1);

// di[4]=abs((did>>4)&1-1);

// di[5]=abs((did>>5)&1-1);

// di[6]=abs((did>>6)&1-1);

// di[7]=abs((did>>7)&1-1);

// di[8]=abs((did>>8)&1-1);

// di[9]=abs((did>>9)&1-1);

// err=DI_ReadLine(cardID, 0, i, &did);
// W_9112_DI_Channel(0,i,&did);
// di[i]=(did==1)? 0:1;

//dilil=abs(did-1);
oldss=oldss+0.1;
for (i=0;i<10;i++) {
SetCtrlVal(pnl, ledAlil, dilil);
disum=disum-+dilil;
}
GetCtrlVal(pnl,PNL_cbxTR, &trst);
if (autost==1 && disum>=1) {
SetCtrlAttribute (pnl, PNL_MTIMER,
ATTR_ENABLED, 0);
//dodata=dodata&?247;
DO_WriteLine(cardID, 0, 3, 0);
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//W_9112_DO(0,dodata);
SetCtrlVal(pnl, PNL_led13, 1);
}
if ((disum>=1)&&(trst==1 || autost==1)) {
if (autost==1) SetCtrlVal(pnl, PNL_led14, 1);
SetCtrlVal(pnl,PNL_cbxTR, 0);
for (i=0;i<105i++) {
if (dilil==1) {
if (i<5) {
rot=93-1*18;
FlushInQ (comport);
FlushOutQ (comport);

SetCtrlVal(pnl,
PNL_numG, rot);

ComWrtByte
(comport,255);

ComWrtByte (comport,0);

ComWrtByte
(comport,rot);}

else if (i==5) {
FlushInQ (comport);
FlushOutQ (comport);

rot=175;

SetCtrlVal(pnl,
PNL_numG, rot);

ComWrtByte
(comport,255);

ComWrtByte (comport,0);
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(comport,rot);}

PNL_numG, rot);

(comport,255);

(comport,rot);}

ComWrtByte

else if (i>5) {

FlushInQ (comport);
FlushOutQ (comport);
rot=90+(10-1)*18;
SetCtrlVal(pnl,

ComWrtByte

ComWrtByte
ComWrtByte

if (disum>=1 && autost==1) {

Delay (.5);

SetCtrlVal(pnl, PNL_ledl5, 1);
SetCtrlVal(pnl, PNL_leclc, 1);
//dodata=dodatall;
DO_WriteLine(cardID, 0, 0, 1);
//W_9112_DO (0,dodata);
Delay (.5);

SetCtrlVal(pnl, PNL_led16, 1);
SetCtrlVal(pnl, PNL_ledcc, 1);
//dodata=dodatal2;
DO_WriteLine(cardID, 0, 1, 1);
//W_9112_DO (0,dodata);
Delay (.5);
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//dodata=dodata&251;
DO_WriteLine(cardID, 0, 2, 0);
//W_9112_DO (0,dodata);
//dodata=dodatal8;
DO_WriteLine(cardID, 0, 3, 1);
//W_9112_DO (0,dodata);
SetCtrlVal(pnl, PNL_ledl7, 1);

//DO_WriteLine(cardID, 0, 4, 0);

//SetCtrlVal(pnl, PNL_led21, 0);

GetCtrlVal(pnl, PNL_numdt, &dtt);

//SetCtrlAttribute (pnl, PNL_TIMER,
ATTR_INTERVAL, dtt);

SetCtrlAttribute (pnl, PNL_TIMER,
ATTR_INTERVAL, oldss);

SetCtrlAttribute (pnl, PNL_TIMER,
ATTR_ENABLED, 1);

break;
}

return 0;

int CVICALLBACK cmdinitc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

switch (event)
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{

case EVENT_COMMIT:
SetCtrlVal(pnl, PNL_numG, 90);
SetCtrlVal(pnl,PNL_cbxTR, 1);
ComWrtByte (comport,255);
ComWrtByte (comport,0);
ComWrtByte (comport,90);
break;

}

return 0;

int CVICALLBACK bswBc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

{
int bb;
switch (event)
{
case EVENT_COMMIT:
GetCtrlVal(pnl, PNL_bswB, &bb);
if (bb==1) {
DO_WriteLine(cardID, 0, 8, 0);
}
else {
DO_WriteLine(cardID, 0, 8, 1);
}
break;
}
return 0;
}
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int CVICALLBACK bswDc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

{
int dd;
switch (event)
{
case EVENT_COMMIT:
GetCtrlVal(pnl, PNL_bswD, &dd);
if (dd==1) {
DO_WriteLine(cardID, 0, 5, 1);
}
else {
DO_WriteLine(cardID, 0, 5, 0);
}
break;
}
return 0;
}

int CVICALLBACK bswDRc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

int dr;

switch (event)
{
case EVENT_COMMIT:
GetCtrlVal(pnl, PNL_bswDR, &dr);
if (dr==1) {
DO_WriteLine(cardID, 0, 6, 0);
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}
else {
DO_WriteLine(cardID, 0, 6, 1);
}
break;
}

return 0;

int CVICALLBACK nnbHc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

float nnbh, las, ras;
F64 lasv, rasv;
switch (event)
{
case EVENT_VAL_CHANGED:
GetCtrlVal(pnl, PNL_nnbH, &nnbh);
GetCtrlVal(pnl, PNL_nslLAS, &las);
GetCtrlVal(pnl, PNL_nsIRAS, &ras);

if (nnbh<0) {
las=1as/100.*(100.+nnbh);
//SetCtrlVal(pnl, PNL_nslLAS, &las);
}
else if (nnbh>0) {
ras=ras/100.#(100.-nnbh);
//SetCtrlVal(pnl, PNL_nsIRAS, &ras);
}
lasv=5./60.*las;
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rasv=5./60.%ras;

AO_VWriteChannel(cardID, 0, lasv);
AO_VWriteChannel(cardID, 1, rasv);

break;
}

return 0;

int CVICALLBACK LASc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

{
switch (event)
{
case EVENT_VAL_CHANGED:
nnbHc (pnl, PNL_nnbH, EVENT_VAL_CHANGED,0,0,0);
break;
}
return 0;
)

int CVICALLBACK RASc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)
switch (event)

{
case EVENT_VAL_CHANGED:
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nnbHc (pnl, PNL_nnbH, EVENT_VAL_CHANGED,0,0,0);

break;
}

return 0;

int CVICALLBACK ggrc (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

int dr;
switch (event)
{
case EVENT_COMMIT:
GetCtrlVal(pnl, PNL_ggr, &dr);
SetCtrlVal(pnl, PNL_ledggr, dr);
if (dr==1) {
DO_WriteLine(cardID, 0, 4, 1);
}
else {
DO_WriteLine(cardID, 0, 4, 0);
}
break;
}

return 0;
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