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Abstract--- this paper proposes the implementation of SCADA for using visual basic in a cartoner 

packaging machine for a variety of reasons. A very less number of parameters of an input user are 

required by SCADA applications and data monitoring, logging and functionalities that are to be 

visualised by a user. Most of the functionality is provided by SCADA based solutions but at a cost higher 

than that for OEM customers. SCADA applications and industrial HMI are created by OEMs, users, 

integrators and developers visualized by a user. The view of industrial process in real time 

commensurate SCADA based on VB, downtime is reduced and also the troubleshooting time for faults 

are reduced. The visualization gets easier when OEM industries adapt to customized SCADA.  

         Index Terms--- visual basic, SCADA, Delta PLC, packaging machine, Modbus.dll.   

  

I. INTRODUTION 

 

The application of PLC has expanded nowadays in automation industry. The quality and production of product is 

increased by the use of PLC as a controller of machine in assembly lines of production. However, unpredictable 

occurrence can arise with the advancement in technology. Where the most undesirable happening could be a machine 

breakdown. The production will be affected by the length of breakdown. The period of downtime is reduced by 

showing a PLC or machine process for seeing the situations of breakdown easily. The display of process of PLC is used 

by a diagram of PLC ladder [1]. However, the ladder program display is not systematic, rather complex. However, a 

GUI is designed which is appropriate for replacing the display of a ladder diagram. Also, the process of troubleshooting 

and reconfiguring are facilitated by this. This condition leads to the decrease in duration of breakdown and 

improvement in production [2]. The industrial processes are interacted by following two approaches by industrial 

engineers via a universally known solid state device also known as “programmable logic controllers (PLCs)”. They are 

capable of utilizing a “pre-programmed human machine interface (HMI)” and also capable of customizing their 

solution. Due to lack of visibility of complicated tasks before users, developers find HMI software packages appealing 

to them. Debugging is an easy task as the licences are purchased for development and software are run from a local 

distributor who is authorized and it is installed into development of PC and then configuration is done [8]. Later on, 

compulsory runtime applications are deployed, executed and configured files on PCs. The changing behaviour and 

environment of each vendor of HMI software varies and similar tasks are accomplished by specialized skills. Exclusive 

network channels of a distributor are needed for delivering communication protocols, software for programming and 
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material costs by HMI vendors [2]. It is a big issue to implement SCADA for multiple deployments. An additional 

payment is required for software licences before deploying solution to portable devices, PCs and web servers. The 

assistance of a user in maintaining and running a machine and management of industrial process is the chief aim of a 

SCADA system. The machine’s productivity will be increased by good SCADA system, downtime will be reduced and 

good quality products will be provided. The complexity and production of product by category of machinery used will 

change the functionality of SCADA [3]. The inclusions of a functionality are: 

 Existence of link of communication between PC and PLC. 

 Archived Data and Real Time are trending by visual HMI [3].  

The industrial applications find many advantages of using HMI/SCADA as visual basic. The biggest advantage is it 

is capable of providing optimal solution for development of applications of HMI and SCADA. There is no fees of 

runtime and royalties as well. The costly software of automation are provided with visual basic having industrial 

connections. The widely used environment for development is visual basic and the appeal of well supported, cheap and 

large base of developer is attained by visual basic [4]–[6].  

 

II. INTERFACING METHOD 

 

This paper proposes a block diagram of the architecture of a system, and there is server computer and a controller 

PLC [7]. A “RS-232C serial Modbus communication Link” is used for connecting PLC to server. A Ladder logic is 

realized by PLC for implementation of functions of industrial logic while a software which is loaded in a server 

computer is used for interfacing with user [8].  

 

 

Fig. 1 Block Diagram 

Visual Basic is used for the implementation of software and a control tool namely ActiveX is utilized for enabling a 

communication between Delta PLC and PC in a manner which is user friendly[2]. A remote client is used for the 

connection of a server to a network for administration and monitoring of a PLC[9]. 
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III. DESIGNING A PLC 

PLC controls fully or semi-automatic machines of cartooning that use mechanisms, optics, gas and electricity. 

Automatic cartooning of objects those look like bottle or plate such as products of food and health, medicine and 

automatic delivery of items, folding and delivering of instructions, loading of instructions and items into cartons, 

sealing of two ends of a carton and automatic removal of unqualified products.  Also a linking with machines of blister 

packaging, that leads to the formation of packaging line. Machines of cartooning are broadly classified into “plate type 

cartooning machines” and “bottle type cartooning machines”[10], [11]. Second type of machines are used for 

packaging medicine bottles and former ones are used for medicine strips. For pharma industry, the process used for 

both the types of machines is nearly same. Machines of cartooning these days are capable of producing 80-100 

bottles/min. Operation of cartooning machine is shown in following figure. 

 

Fig. 2 Cycle of operation of horizontal cartooning machine 

 

 

Steps of operation of cartooning machine: 

 

III.I. Product Infeeding:  

 Product bottles are equipped into machine by placing the bottles upon conveyor belt, with star wheel’s help. The 

absence or presence of bottle on star wheel conveyor is detected by a bottle sensor. A Cam is used for synchronization 

of this event. The proper placement of bottles on a conveyor belt is ensured by a product infeed.  
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Fig. 3 Product Infeeding 

 

III.II. Leaflet Infeeding 

 

A leaflet magazine is equipped on machine where a conveyor picks upon the leaflet. Products that does not 

contain leaflet may cause bypassing of leaflet magazine from its operation. A line which is parallel to bottled line of 

pocket conveyor moves a leaflet. The product is received by moving over chain rack of a carton. A proper pick up of 

carton is checked by fixing other photocells in magazine [12].  

 

 
 

Fig. 4 Leaflet Infeed 

 

III.III. Carton Feeding  

 

A carton machine is equipped on machine for picking up the carton on conveyor. A ‘minimum carton load 

sensor’ is a photocell of minimum load which is equipped on a carton magazine. A line which is parallel to bottled 
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line of pocket conveyor moves a carton. The product is received by moving over chain rack of a carton. A proper 

pick up of carton is checked by fixing other photocells in magazine[13].  

 

 

 
 

Fig. 5 Carton feeding 

III.IV. Carton Forming 

When carton is moved along a line which is parallel to the pocket chain then a carton is formed. The formation 

of carton is operated pneumatically. Two cartons are parted sideways by two suction paths that pick up mechanical 

components and folding of side flaps is done[14]. 

 

 

 

 
 

Fig. 6 Carton Forming 
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Two photocells, namely ‘upper forming check’ and ‘lower forming check’ are equipped on conveyor of chain 

forming and transport. A ‘carton guide up sensor’ is used for guiding the carton above a conveyor at by mobile 

guide at the top[15]. 

  

 

III.V. Product Insertion 

 

A pusher is used for inserting a product into a carton. A safety device is equipped on a pusher which is capable 

of moving the pusher guide backwards in the case of product harm. Any damages to a machine are avoided by using 

a safety system controlled by a ‘pusher safety sensor’.  

 

 
 

Fig. 7 Product Insertion 

 

III.VI. Closing of side flap and numbering 

 

Proper closing of every side flap is ensured for each carton if it is properly formed or not and is placed on a 

conveyor guide which carries carton before that a central numbering device is followed by every carton. The central 

comb located in between two side combs is moved simultaneously for closing side flaps. When a carton code reader 

reads a code on carton moving along conveyor then a flap closure helps in closing flaps by numbering upper and 

lower flaps “A, A’ & B, B’”. The flap C’ and C. At the end, diversion of rejected cartons to different directions is 

done and those cartons that are properly formed come out of an outlet.  
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Fig. 8 Closing and numbering of side flap 

 

IV. RESULTS  

A number of individual processes are summed together as a cartoner for coordinating for the successful insertion 

of product into its container of packaging. It is largely used in industries of food and beverage. A variety of products 

that include insertion of food pouches of food product and shipping container of pharmaceutical bottles are included 

here. Cartoners used in earlier times was a mechanical contraption but today it is a synchronized and automated 

machine which is able to perform integrated operation of high speed. A “continuous horizontal cartooning machine” 

is developed by VB and DMT.dll.  

IV.I. Application Results: 

 

 Reduced number of mechanical components- a fall through design is achieved by elimination of mechanical 

components and mechanical stretch and slippage. 

 Motion of all axis in a synchronized manner- motion of flap tuckers, feed belts, loaders and carton feeder are 

coordinated for throughput for high speed.  

 Quick changeover of product- variable products are stored and created by selectable sizing by flexible controller 

of motion through HMI interface. 

 Increase in throughput- faster motion by coordinating axis. 

 Decrease in downtime- the application process is streamlined and mechanical breakage is eliminated and 

changeover time of product is reduced.  

 This GUI operates cartonining machine in a continuous manner in both manual and auto mode. The GUI display 

the speed of machine and a production counter. Four data registers of Modbus are simultaneously read in DMT 

Modbus.dll. The status of inputs such as bottle sensor, low carton level, leaflet sensor are shown by GUI. The status 

of outputs like cylinder 1, 2 and 3 and VFD is also shown by GUI. The screens of GUI are shown in following 

figures.  
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Fig. 9 Splash Screen 

 

 

 

 
 

Fig.  10 Login screen of a user 
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Fig. 11 Complete GUI of cartoner machine 

 

 

V. CONCLUSION 

 

      The commensuration of designed SCADA is done with view of an industrial plan in real time, reduced time of 

time of troubleshooting for faults, operating personnel’s safety. The plants can be visualized easily by adapting 

SCADA by manufacturing industries. Also, the rapid location of faults can be done and human tasks in dangerous 

environments can be replaced.  
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