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Abstract— Modern graphic and printing industry demands for precise cutting of stack of papers with different sizes at good 
quality and high production rate. Existing semiautomatic paper cutting machine controller supports features like high speed 
accurate positioning and safety. But with these machines, business owner of paper industry cannot monitor the production 
quality and production rate remotely. In this paper we are proposing a approach for design and development of cutting 
machine controller on embedded platform with value added feature of remote production monitoring system. Paper focuses 
on the detection of wrong cutting sequence of operation, recording the operator’s work log with time stamp and informing 
this information to owner through text message. Design consists of single axis motion control mechanism for the positioning, 
LCD display and keypad interface for interactive user interface, memory interface for storing different cut positions and 
operator’s work log, GSM modem interface is provided to send production monitoring related information to owner through 
text messages. 
 
Index terms— Optical Rotary encoder, GSM Motion Controller, Length Counting Device, Back Gauge Controller. 
 
I. INTRODUCTION 
 
Remote production monitoring feature is very 
essential for the owner of the paper cutting industry, 
so that by keeping a track on production quality and 
production rate owner can take corrective decisions 
remotely. This feature is very useful when the owner 
not present at his workplace and owner wants run 
multiple factories across the city remotely. For better 
production quality, operator must follow the cutting 
process properly and for achieving higher production 
rate owner should keep close monitoring on working 
efficiency of the operator.  Paper cutting involves 
predefined process that every operator should follow 
once back gauge reaches to desired cut position  
 
(a) Setting the paper stack with back gauge and 
clamping them using foot pedal  
(b) Cutting paper stack by pressing cut button. 
Sometimes it may happen like due to casual approach 
towards work or sometimes by mistakenly operator 
does not follow the above mentioned process and 
takes cut of paper stack without clamping process.  
 
This approach may lead to poor product quality and 
may lead to big production loss, financial loss for 
business owner.  Existing paper cutting machine 
controller from market does not support remote 
production monitoring feature where owner can 
monitor the production status remotely. To overcome 
this draw back we are proposing new design approach 
where we are integrating GSM interface into existing 
paper cutting machine controller design. By analysing 
operator’s work log status report, owner will come to 
know about operator’s login and log out time, number 
of jobs completed, number of times that operator has 
followed improper sequence.  

 
Figure1: Number of times and operator ratio 

 
II.     LITERATURE SURVEY 

 
1. Seybold Series Sixty. The Series Sixty is made in 
four sizes, 44, 50, 64 and 84 inch, automatic friction 
type clamp, with a maximum pile height of 6 inches 
and a minimum cut of-' inch with clamp plate 
removed. These machines have all the features of and 
are similar to the Heavy Duty 40, but with all parts 
on a larger scale. In addition, standard equipment on 
the Series Sixty includes a simplified foot pedal 
clamp pressure control. A clamp booster unit, 
hydraulically operated, is standard on the 64 and 84 
inch models, and is optional on the 44 and 50 inch 
models. Another feature is the motor-driven back 
Gauge controlled with push buttons at the front of the 
cutter table. The device consists of a motor connected 
with the back gauge, and a movable switch which is 
fastened to the side plate of the cutter table just 
beyond the maximum cut desired.. When the reverse 
button is pressed the gauge travels back until it 
strikes the switch which stops the motor. The gauge 
is then advanced to an approximate setting by 
pressing the forward button. [3] 
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2. Seybold Series Sixty Auto Spacer. Auto Spacers 
arc similar to the Series Sixty machines and are 
equipped with an automatic spacing device that will 
advance paper to be cut to the next predetermined 
measure. This movement of the work is done 
accurately and without attention of the operator. 
Large production increases result since the operator       
makes only one loading, then is free to transfer the 
cut stock while the machine advances the back gauge 
to the next cut. As an example, a label job 3 x 4 
inches printed 72 on a sheet 24 x 36 inches could be 
cut automatically into 4 inch strips by setting the 
spacer at 32 inches, 28, 24, 20, and so on down to 4 
inches. The 4 inch strips in turn would be cut into 3 
inch widths by setting the spacer at 21 inches, 18, 15, 
and down to 3 inches. See figure 27h. Any trim- outs 
that may be required are set up on a separate row of 
stops. Seybold Mill Trimmer and Spacer. These 
machines are similar to the Series 6o except that they 
have no foot treadle for the clamp. They are of extra 
heavy construction for use in paper mills exclusively. 
[5] 
 

3. Undercut. Radically different from conventional 
paper cutters. the Undercut machine cuts with a 
guillotine knife which raises, sharpened edge up, 
from below the surface of the cutter table. The 
machine is made in two styles, Standard and Model 
E. both of massive construction for use in paper 
mills. The Standard is built in S sizes from 48 inch to 
92 inch: the Model E in 5 sizes, 56 inch to 96 inch. 
The clamp is automatic, gear driven. A power driven 
back gauge is standard equipment on 56 inch and 
larger units. Two hand starting levers control the 
operation of the knife. When the clutch is engaged 
the clamp is pulled down, compressing the paper. As 
the knife starts its cut, the front of the cutter table 
swings forward to allow the knife to rise. This 
swinging motion bends the paper at the point of cut 
and carries the cut paper away from the path of the 
knife. The knife ascends until it touches the cutting 
stick which is held in the clamp, then it descends to 
its starting position below the cutter table. The front 
of the cutter table returns to cover the knife, clamp 
pressure is released, and the cut stock is ready for 

removal. Complete instructions for operation, 
adjustment and maintenance are available from the 
Smith and 'Winchester Manufacturing Company, 
South Windham, Connecticut.[6] 
 

4. EC-600-Papercutter. EC-600 Paper-cutter are 
placed among the noteworthy organizations, engaged 
in offering high quality Paper Cutting Machine. These 
cutting machines are used to cut PVC board, foam 
board, kt board, & cardboard. Also, these cutting 
machines are tested by a team of quality controllers for 
dispatching an excellent range to customers. Our 
patrons can avail these cutting machines from us in a 
stipulated time frame at nominal rates. [7] 
 
III. PROPOSED DESIGN 
        
Functional Overview: 
 
Paper cutting machine controller unit is having  
different mode of operation: 
 
1. Run Mode: 
(a) Controlling or moving the back gauge to desired 
position. 
(b) Storing the operator’s work log. 
(c) Notifying work log to owner on event. 

 
2. Program Mode:  
(a)Creating new program for up to 99 different cut 
positions. 
(b)Deleting existing program, if required. 
In our design we have increased program memory 
size by providing microSD card interface and it is 
very tedious and time consuming task to edit such 
large number of programs using keypad provided on 
controller unit. Hence, to save operator’s efforts 
alternate option is provided for program creation 
activity. Using PC based utility, user can create 
programs offline and later on user can copy these 
programs into microSD card with the help of card 
reader. 
 
1] Configuration Mode: 
In this mode user can set the values of machine 
configuration related parameters like PPR of the 
encoder, pitch of the lead screw, cutting tolerance, 
owner’s mobile number, operator details, slow down 
offset distance etc. 
 
2] Test Mode: 
User can test machine interfaces like encoder, keypad 
etc. 

 
IV. HARDWARE COMPONENTS OF THE 
SYSTEM 
 

Paper cutting machine controller is an embedded 
system consisting of X-axis motion control system, 
LCD display, Keypad, Memory, RTC, GSM module. 
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Figure2: Hardware Component of the System 

 
A] X axis motion control block: Main parts of this 
block are DC Motor, Rotary Encoder and Motor 
motion control unit. [Alternative approach could be 
use of stepper motor in open loop mode]. DC motor 
shaft and rotary encoder shaft are coupled to lead 
screw. DC motor rotates lead screw and in turn lead 
screw provides linear motion to the back gauge 
mounted on lead screw. Position feedback is 
monitored using rotary encoder. Motion control unit 
provides direction control, speed control to the DC 
motor. 
B] 32 bit MCU:  Application firmware for paper 
cutting machine controller is written on PIC32MX 
series microcontroller platform. This MCU It takes 
care of all controlling actions required in order to 
position the back gauge. It manages external world 
peripheral interfaces like GSM modem, LCD, Keypad, 
Flash, MicroSD card etc.  
C] 5.7” Color LCD Display: 5.7" LCD display is 
interfaced to MCU over 8 bit parallel bus. Display has 
320 x 240 pixel resolution. It provides interactive user 
interface. It shows all selected program parametric 
information also alert messages during program cycle 
mode. 
D] FLASH Memory: Flash memory is interfaced with 
MCU on SPI bus. It is used to store all screens and 
fonts binary file. 
E] MicroSD card: MicroSD card is interfaced to MCU 
on SPI bus. It is used to store the programs containing 
cutting position details of the job. Also machine 
configuration related parameters can be stored into the 
card. 
F] KEYPAD: 32 keys matrix keypad is used in this 
design. It is used for screen navigation and 
configuration and position parameters value entries. 
G] RTC module: It is interface over I2C interface to 
MCU. It is required to store operator’s work log with 
time stamp. 
H] GSM Modem Interface: SIM900 GSM module is 
used for the GSM interface. This module is interfaced 
with MCU over UART. With the help of AT 
command mode operation text messages can be sent. 
work log SMS is sent to the owner for remote 
production monitoring system. 

 
V. SOFTWARE IMPLEMENTATION 

 
After power ON, all global variables are initialized 
to their reset state. All required MCU peripherals 
like SPI module, I2C module, UART, Timer are 
initialized.  LCD display is interfaced over 8 bit 
parallel bus. Fonts those are to be used in screen are 
stored in flash memory. Timer peripheral is used to 
generate fixed delays in program wherever required. 
Periodic keypad scanning, switch input signals 
scanning are handled in timer’s interrupt service 
routine. External interrupt module is used to count 
encoder pulses. In run mode, once run key press 
position hunting state machine gets trigger. In this 
state machine current x-axis position is determined 
by encoder pulse count feedback. Current position is 
continuously compared with the destination position 
and according DC motor’s speed is controlled. 
Cutting sequence is monitored with the help of 
clamp sense and knife sense signal. These signals 
are digital input signals to MCU.  Depending upon 
the event, work log SMS is sent to the owner for 
remote production monitoring system. 

 

 
Figure3: Flow of The System 
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CONCLUSION 
 
With this design it is possible to have a unique low 
cost, ubiquitously accessible solution for remote 
production monitoring and control for paper cutting 
machine industry. With this novel design approach it 
is possible to develop a GSM based remote 
production monitoring system which would help the 
user to maximize the production and maintain the 
better product quality for paper industry.  
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