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Mixed programming with LabVIEW & Matlab and
its application in explosion field test
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Abstract; Several methods of mixed programming with LabVIEW and Matlab are introduced. Taking explosin test as applica-

tion background, the design method and implementation process using MathScript node and COM technology are mainly dis-

cussed. Based on this, the advantages of LabVIEW’s interface development and Matlab’s rich data operation functions are

combined to achieve the fitting of explosion pressure field and dynamic compensation of temperature measured.
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Explosive blasting is a transient process with high
temperature and high pressure, spreading out in the
form of shock wave and thermal radiation. Explosive
pressure spreads so quickly that it is difficult to ob-
serve it directly. Therefore, the distributed multi-
point test method is used to simulate the explosive
pressure field. In addition, the explosive signal
measured by contact temperature measurement is
weak even if it is amplified, therefore dynamic com-
pensation is needed to modify test results.

At present, the virtual instrument measurement
technology based on LabVIEW is more and more im-
portant in the modern measurement and control
fields™.
LabVIEW saves a lot of hardware investment as well

as makes full use of the functions of LabVIEW, such

as data acquisition, control, analysis, display, etc.

The explosion field test system based on

In particular, the man-machine interface written on
the LabVIEW platform is friendly, which is conven-
ient for the user to operate and control. However,
LabVIEW performs inefficiently in calculation, anal-
ysis and processing™. If you want to carry out com-
plex data and image processing, you need to use Mat-

lab to make up for LabVIEW s deficiencies. There-
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fore, using the mixed programming with LabVIEW
and Matlab, which not only makes use of advantages
of LabVIEW in graphics design, but also covers the
powerful data processing capabilitiy of Matlab, is
easy and intuitive to perform analysis, design, calcu-
lation and processing work, thus the efficiency of test
system can be improved greatly™.

The mixed programming includes many ways: dy-
namic link library (DLL), dynamic data exchange
(DDE), Matlab script node, ActiveX function tem-
plate, MathScript node, COM component technolo-
gy, etc. It is noteworthy that DLL and COM compo-
nents as well as MathScript node can work away from
Matlab environment. This paper focuses on the ap-
plication of MathScript node method and COM com-
ponent technology in explosive field measurement by

introducing several hybrid programming methods.

1 Mixed programming with LabVIEW
and Matlab

1) DLL technology: Matlab’s M-file is translated
into C++ code with the same functionality by MAT-
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COM translator; then the code is compiled into . dll-
file by VC++ 6.0 compiler; finally, calling DLL
function by the call library function node in Lab-
VIEW, you could communicate with Matlab. How-
ever, this method can not be applied to the later ver-
sion of Matlab 6. 5,

2) DDE technology: In LabVIEW’s DDE library,
exchanging data, requesting order and providing
service can be accomplished by both client program
and service one; communication can also be achieved
by calling Matlab program on DDE server client.
DDE is an important way in interprocess communica-
tion (IPC) mechanism of early Windows, but few to
be used now""*,

3) Matlab script node: It is the most simple and
fast communication mode'™, which communicates
with Matlab server by the ActiveX control. Although
the script node has been executed, Matlab can not
shut down automatically, therefore it will interfere
with foreground program, which is not conducive to
its wide application.

4) ActiveX function template: In LabVIEW, the
reference of ML App. DIMLApp object is opened by
Automation Open in order to start the Matlab auto-
mation server; then Matlab can be controlled flexibly
by using object’s methods and properties, which in-
clude window size, interface hide, program exit and
other functions. This method has a better control a-
bility for Matlab. However, it is important to note
that using ActiveX function template will reduce the
amount of data transmission and the number of Mat-
lab automation server:**!,

5) MathScript: Users who need not to install Mat-
lab can directly use more than 600 functions including
mathematical operations, signal processing and anal-
ysis, which are built in MathScript of LabVIEW,
Therefore, to achieve seamless integration with the
graphics programming of LabVIEW, it is necessary
to write the M-file of Matlab directly into the Math-
Script node, or to compile and run the M-file by u-
sing MathScript’s interactive window!'".

In the case of more complex fields, e. g. neural
networks, image processing, etc. , it was found that

LabVIEW needs to be combined with Matlab.
6) COM component technology: By creating engi-

neering file as well as adding, compiling and packa-
ging M-file in Matlab environment, the development
algorithms in M-file are made into components, this
is, becoming independent COM objects directly called
by LabVIEW. Its high efficiency is beneficial to pub-
lish independent release of user application software,
but some of data structures in LabVIEW still need to

be supported and improved.

2 Application in explosion field test

based on mixed programming

2.1 Explosion pressure field fitting based on
MathScript

It is well known that it is extremely difficult to be
observed directly that the transient explosion and
shock process with the effect of high temperature and
high pressure. In order to be convenient for analyzing
the blast phenomenon, it is necessary to simulate the
formation of the pressure field after the explosion.
However, there are the response errors caused by
dynamic characteristics of sensor, therefore a shock
tube is used to dynamicly calibrate the sensor for re-
ducing the dynamic error. During the static blast
measurement, a distributed test system composed of
multiple test nodes based on storage test technology
is established for testing explosion shock waves.,
where the overpressure peaks collected by sensor ar-
ray using B spline interpolation algorithm are meas-
ured to reconstruct the shock wave pressure field.
Fig. 1 shows the front panel of explosion pressure
field fitted, and the corresponding results related to

the site layout of explosive test can be written into
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Fig.1 Front panel of explosion pressure field fitted
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When clicking on the “Drawing” button, a three-
dimensional wave of explosive pressure field can be
obtained., which is implementted by MathScript node

of background program, as shown in Fig. 2.
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Fig.2 Program block diagram of MathScript node in the fit-

ting of explosion pressure field

MathScript contains two methods: one is the inter-
active window of MathScript, similar to the Matlab’s
development interface; the other is using MathScript
nodes in the program block diagram. MathScript
node is not only a simple and convenient way, but al-
so away from Matlab environment.

Researchers can directly edit the program code in
the MathScript node, or not copy and paste the M-
file into MathScript until successfully debugging in
the Matlab environment, then right-click on node
border to add input and output variables and specify
the data type for ensuring the compatibility of inter-
active data. Furthermore, MathScript internal nodes
have the error check function, if the input code does
not comply with its syntax, the red forks are dis-
played in front of the line numbers. Table 1 lists the
corresponding relationship between the variables
names in MathScript node and the data type in LabV-
IEW.

Table 1 Input and output data types in MathScript node

LabVIEW data type

Variable name

s lys U3y Lys step,
Double floating point 12 420 bsy luy step

TX1L YY1 PP
1D array double floating point rezat
2D array double floating point 2

According to users’ requirements, this method can

be used to modify and update the program in the

script frame momentarily, set the output parameters
at any time, as well as debug program in time, which

is simple and straightforward in application results.

2.2 Dynamic temperature compensation based

on COM component

During measurement of transient high temperature
of explosion field, there are the dynamic response er-
rors due to poor dynamic characteristics of thermo-
couple. Therefore, a dynamic compensation method
is adopted. Firstly, the dynamic calibration of ther-
mocouples is performed by the traceable dynamic cal-
ibration system for analyzing the dynamic character-
istics of the thermocouple. Secondly, with the quan-
tum-behaved particle swam optimization (QPSO) al-
gorithm on Matlab platform, a model of dynamic
compensation filter is established. However, it
brings about many problems, such as complex pro-
gramming, huge amount of calculation and compli-
cated interface operation. Lastly, to improve the effi-
ciency of programming, reduce the amount of compu-
tation and operate easily for users, the model param-
eters of compensation filter can be edited into M-file
directly, and made into COM component, thus it can
be called by LabVIEW platform to realize the dynam-
ic compensation of explosion temperature. The com-

pensation results are presented in Fig. 3.

iR

Fig.3 Front panel of dynamic temperature compensation

In the following, we will introduce the implemen-
tation process of dynamic compensation on the Lab-
VIEW platform.

LabVIEW 5.0 and later versions all support COM

component technology, and Matlab since version 6. 5
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provides the COM generator. The process of genera-
tion and call is as follows:

1) Input the mbuild-setup command in Matlab
window, configurate it gradually in accordance with
the prompt and select C/C+ + compiler, thus we
can compile M-file into a COM component with . dll
suffix.

2) Run the deploytool tool, create a new project,
select the Matlab builder NE and generic COM com-
ponent, this step provides a platform for the COM
component and supports data conversion.

3) Fill in the project name as buch. prj in the name
column, and select the save path for the project, but
Chinese characters never appear.

4) Click “Add File” to add M-file for the new pro-
ject. Click “Build project” in tool bar to produce buch
.dll. Click “Package project” to create the _install
. bat in the distrib folder, this is, completing COM

component package, which is registered by running _

install. bat into the computer, also into the Active
object library of LabVIEW at the same time.

5) Finally, the “ Automation Open” control is
opened by Active operation function of LabVIEW,
right click the function to select Active class, then
select the generated buch .dll component from the
object list, finally add it into the LabVIEW block di-
agram, thus the calls of COM component are comple-
ted.

Note that x is a one-dimensional array, but the
LabVIEW automatically converts the input data type
to a variable type for meetting the input requirements
of COM object. The nargout under Method node re-
presents the number of output parameters. The input
of b (output parameter) can be created a constant or
a custom data type, In fact, its output in Matlab is
still a one-dimensional array, but becomes two di-

mensional data by the function of conversion to da-

[11-12]

ta The index array is shown in Fig. 4.
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Fig.4 Program block diagram of calling COM component

3 Conclusion

MathScript node with multiple input and output
characteristics not only has a high-efficiency execu-
tion, but also runs fast. Unless the processing func-
tion is beyond the field where MathScript can cover,
it does not need to combine with Matlab environ-
ment. In the reconstruction process of explosion
pressure field, selecting MathScript node is conven-
ient for researchers to modify the script in the node,
rather than repeat the package as the COM compo-

nent, which can greatly improve the efficiency of

programming and save significant time.

In the transient temperature measurement, to cor-
rect the measurement results, a dynamic compensa-
tion filter model are established, where the constant
parameters of model is integrated as the COM into
LabVIEW library. Reading a set of data, the com-
pensation results will be obtained by selecting the
corresponding COM component object without start-
ing from scratch every time. Thus using packaged
components directly can reassemble and match the
test system at any time. This method greatly im-
prove the flexibility of dynamic compensation, sim-

plify the process of data processing and shorten the
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development cycle of the test system, therefore it is
widely used. However, its starting time has a little
long, the data structure is limited.

In short, each method has its own characteristics
and application limitations. According to own needs,
users should appropriately select the methods in Lab-
VIEW to futher reduce the workload and improve
work efficiency. In the explosive measurement, the
mixed programming with LabVIEW and Matlab used
to expand the LabVIEW’s function has a high practi-

cal value and engineering value.

References

[1] MENG Liang, GUO Xiu-yuan, CHUI Xin-qgiang. et al.
Thermocouple temperature control system based on Lab-
VIEW. Process Automation Instrumentation, 2014, 35
(1) 33-35.

[2] LI Fei, ZHENG Heng. Application of composite program-
ming of LabVIEW and Matlab to test of digital antenna ar-
ray. Measurement & Control Technology, 2007, 33(3):
1-3.

[3] YU Hai-giang. Application of LabVIEW and Matlab
mixed language programming in the bling signal separa-
tion. Microcomputer &. Its Applications, 2011, 30(18):
11-13.

[4] SONG Guang-dong, WANG Chang., WANG Jin-yu, et al.
Implemening mixed programming with LabVIEW and

Matlab based on DLL technology and COM component

technology. Computer Application and Software, 2013, 30
(1). 287-289.

[5] CHEN Shu-xue, LIU Xuan, SHEN Da-wei. LabVIEW bi-
ble. Beijing: Publishing House of Electronics Industry,
2011.

[6] HUANG Shi-kui, PENG Yu-ning, XIE Shu-ping, et al.
Methods and application of mixed programming with Lab-
VIEW and Matlab. Research and Exploration in Laborato-
ry. 2009, 28(7); 67-71.

[7] LU You-lan, PENG Tian-hao, ZHU Liu-ying. Mixed pro-
gramming with Matlab and LabVIEW and its application in
control system. Machne Tool &. Hydraulics, 2009, 37
(10): 209-212.

[8] PEI Feng, YANG Wan-sheng. Mixed programming with
LabVIEW and Matlab. Application of Electronic Tech-
nique , 2004, (3): 4-6.

[9] ZI Jin-gan, LIAO Ke-jian, PAN De-hui, et al. Study and
implementation on program method of LabVIEW combined
with Matlab. Computer Measurement & Control, 2008,
16(5) . 737-739.

(107 CHEN Xi-hui, ZHANG Yin-hong. LabVIEWS. 20 pro-
gramming from entry to the master. Beijing: Tsinghua
University Press, 2007.

[11] YAO Juan. The design of software platform of distribu-
ted measurement system based on WALN. Taiyuan:
North University of China, 2013.

[12] PEI Feng. WANG Cui-ying. Seamless integration be-
tween LabVIEW and Matlab based on COM technology.

Electronic Instrumentation Customer, 2015, 12(2); 97.

LabVIEW § Matlab iR & 4 EEFEEH MK I A

I . REX.RRM. BHRER
Ch ks B RL S 5 3 A M 7 M A S5 005 . 17 KR 030051)

W E:. N7 LabVIEW 5 Matlab R-& % fE i JLF 76 JF LU0 B2 8 5%, BF5E T Math-
Script 35 g1 A COM ZH AR HOR JEATIR & i AR B BT Oy i M S S A2 . 7R S al b o LabVIEW 58 JC iy FE
FF & J1 5 Matlab £ 5 i8R 2 5 s B 45 6 S230 T XA K F) 0 3% 00 L B0 il 8 T 3 45 2R 1 3

BHIEAEIE.
X$21E . LabVIEW; MathScript % 53 COM; {RG 9fe: B IEZ MK

5|EM&: WANG Rui, ZHANG Zhi-jie, ZHAO Chen-yang, et al. Mixed programming with LabVIEW &.
Matlab and its application in explosion field test. Journal of Measurement Science and Instrumen-

tation, 2016, 7(1): 13-17. [doi: 10.3969/j. issn. 1674-8042. 2016. 01. 003 ]





