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The paper describes an optoelectronics system using ADAM-4011D data acquisition module and VisiDAQ 3.1 soft-

ware for measurement of concentration, absorbance, and transmission of various compounds based on Lambert’s-Beer’s 

Law. VisiDAQ is data acquisition and control application software, which can be used in applications indulging automation 

and process control which reduces the hardware. ADAM-4011D is a data acquisition module, which converts analog output 

of I-V converter to digital output. This digital output is fed to the computer through serial port, which is processed by Visi-

DAQ software.  
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Introduction 

The various analytical methods used in absorption 

emission spectroscopy for analysis are: standard se-

ries method, duplication method, dilution method, 

balancing method, photoelectric photometer, and 

spectrophotometer, optoelectronics method
1,2

. Spec-

trophotometers available in the market generally use a 

tungsten lamp as light source, an optical filter, detec-

tor, and display system
2
. Use of LED’s of desired 

wavelength, reduces the size of the system as no fil-

ter/optics is needed. Presently, analog logarithmic 

amplifier is being used, which is costly. Efforts have 

been made to use data acquisition module and Visi-

DAQ software, which is a data acquisition and con-

trol application software and also an application 

builder for all kinds of automation. The objective of 

this development is to provide an instrument, which 

can be used in many applications to determine con-

centration, absorbance, and transmission just by re-

placing the LED of desired wavelength, depending 

upon the type of colour produced by the compound to 

be tested.  

 

System 

The whole system consist of data acquisition mod-

ule (ADAM 4011D)
3
, VisiDAQ software (3.1 ver-

sion), RS-232-485 converter and vice versa, Power 

supply to ADAM 4011D module, Personal computer, 

Power supply to LED and Detector, Light source 

(LED), and Photo detector (BPW21). 

 

Data Acquisition Hardware 

Data acquisition hardware mainly consists of data 

acquisition module (ADAM 4011D)
3
, VisiDAQ soft-

ware, RS-232-485 converter, Power supply to ADAM 

4011D module and computer. The ADAM 4011D 

module uses a microprocessor-controlled integrating 

A/D converter to convert sensor voltage, current, 

thermocouple, or RTD signals into digital data. The 

analog input module offers signal conditioning, A/D 

conversion, ranging, and RS-485 digital communica-

tion functions. The 4 1/2 digits LED display on the 

back of the ADAM-4011D lets the user to monitor 

process readings right at their source. Analog input 

module also contains two digital outputs and one digi-

tal input. It uses unregulated +15 VDC Protected 

against power reversal, Input type: ± 10V; Max. Input 

frequency: 50Hz, Min. input pulse width: 0.5 ms, 

Digital output, sampling rate: 10Hz. Remote data ac-

quisition is possible by using data acquisition card. 

 

Data Acquisition software 

The script designer in VisiDAQ is basically a text 

editor with some convenient features for editing 

script code. The script source is compiled into p-code 

after editing so it need not be compiled again at run-
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time. The syntax of the Basic Script is compatible 

with Microsoft VBA (Visual Basic for Application in 

Excel, Word, Access, etc.) and Microsoft Visual Ba-

sic. It is possible to take a Visual Basic source code 

and compile and execute it under Basic Script without 

changing a word if only common functions are used. 

The two development environments are very similar. 

In the source code design stage it features cut, copy, 

and paste functions. 

Task Designer uses a dataflow-programming 

model that frees the user from the linear architecture 

of text-based languages. To create a process monitor-

ing and control application the user may construct the 

block diagram without worrying about the many syn-

tactical details of conventional programming. Simply 

select objects (icons) from the Functions menu and 

connect them with wires to pass data from one block 

to the next as shown in Figure 1(a). 

Each task is contained in a task window and has its 

own properties such as, scan rate, and start/stop 

method. One strategy file is used to store all scan 

tasks that are related to a control strategy. The Vir-

tual Tag is a powerful feature that provides the ability 

to let developer to create customized tag in Task De-

signer without using User Defined DLL. The virtual 

tag is created by Task Designer and stored in data 

centre as other built-in blocks. The virtual tags are 

global, available to all tasks, thus user can use virtual 

tags to share data among multiple tasks. VisiDAQ 

facilitates the user with a Report Designer in which 

the user can define the contents of a given report. It 

collects the required data at specific time intervals 

and these reports are printed automatically at a user 

defined time. Data collection function creates data-

base files for each defined TAG point at a user-

specified time. Data collection function is designed 

for report generation. The shortest time interval for 

data collection from a given TAG point is 10 min for 

report generation. High-speed data collection is ac-

complished through other trend data collection func-

tions.  

 

Instrumentation  

Block Diagram  Block diagram of the optoelec-

tronic system is given in Fig. 1(b). 

 

Power Supply to LED, Detector and I-V Con-

verter Dual power supply of ±6V and 500mA for 

the source, detector, and I-V converter is used.  

Light Source  Light source used here is ultra-

bright red with wavelength 695nm. Specifications: 

If=30mA, Vf =1.9V, operating temperature range = -

55 to +100°C. The light source can be selected ac-

cording to the application, keeping in mind the com-

plementary colours.  

Photo Detector (BPW21)  A visible range 

photo detector is selected with operating voltage 6V 

and forward current 1.3mA(typ) and max 5mA. Out-

put current =50mA. 

System Working  A computer-controlled sys-

tem has been fabricated to measure the concentration 

of colored compound. The system is based on Lam-

bert-Beer’s law
1
, which employs a light source; sam-

 

Figure 1(a)  Task designer wiring diagram 

 

 

 

Figure 1(b)  Block diagram of the optoelectronic system 
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ple holding system, detector, and current to voltage 

converter, A/D converter (Adam-4011 D), compu- 

ter interfacing  and  related  software.  A  red  LED  

of 

λ= 695nm has been used as light source. The cuvette 

holder fabricated from Al alloy holds the cuvette of 

different path lengths (Maximum up to 1.7cm), which 

holds the LED at one end and detector system at the 

other end. The test solution after color development is 

added in the cuvette, which is placed inside the cu-

vette holder. The Absorption/Transmittance is related 

with concentration is detected by photodiode (current 

output in µA). Electronic card has been designed and 

fabricated to convert the microampere signal into mil-

livolts using operational amplifiers. A Data Acquisi-

tion Card (ADAM-4011D) is used as an ADC. The 

ADAM just uses two wires for communication over 

an RS-485 multi-drop network. Its analog input mod-

ule accepts a wide range of input signals. The analog 

output (mV) of the electronic card is changed to digi-

tal output by ADAM-4011D and is fed to the com-

puter. Then the software reads the digital output. The 

software takes the ratio of the sample with respect to 

blank solution (distilled water). The computer takes 

the input from the ADAM-4011D to calculate the log 

of two ratios, which gives the absorbance directly and 

relates to concentration. 

Results and Discussion 

The LED of 695 nm is specifically used to deter-

mine the concentration level of inorganic phosphate-

phosphorous element. The results obtained with the 

ELICO SL-159 and the designed spectrophotometer 

are compared and are given in Table 1. The results 

obtained by the VisiDAQ based optoelectronic sys-

tem are accurate and comparable to the available 

spectrophotometer. 

 

Conclusion 

The development of data acquisition system using 

VisiDAQ software has resulted in a more compact, 

reliable, and efficient program for this application.  
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Table 1—Comparison of results between available spectro- 

photometer and VisiDAQ based optoelectronic system 
 

Sl No. ELICO SL-159 

(ppm) 

VisiDAQ based opto- 

electronics system 

(ppm) 
   

1 0.02 0.02 

2 0.14 0.15 

3 0.26 0.26 

4 0.57 0.61 

5 0.70 0.70 

6 0.85 0.87 

 


