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(57) ABSTRACT 

Disclosed is a robot control system and method for control 
ling a robot that performs Working on a Working path 
betWeen a speci?ed Working start point and a Working end 
point. The robot control system includes an interrupt request 
signal generating section for generating a signal for request 
ing change of the Working path of the robot, an upper 
controller for generating an interrupt signal including a 
speci?ed changed value for changing in real time the Work 
ing path of the robot in accordance With the interrupt request 
signal generating section, and a robot controller for control 
ling in real time the operation of the robot in accordance 
With the interrupt signal from the upper controller. Thus, the 
motion of the robot that is Working can be changed in real 
time. 
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ROBOT CONTROL SYSTEM AND METHOD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a robot control 
system and method, and more particularly to a robot control 
system and method Which can control motion of a robot in 
real time through an upper controller While Working of the 
robot. 

[0003] 2. Description of the Related Art 

[0004] On the recent industrial spots, diverse kinds of 
robots are used. Hereinafter, the control of a Welding robot 
Will be explained as an example. 

[0005] As shoWn in FIG. 4, the conventional Welding 
robot system includes a Welding robot 51 for performing a 
Welding operation, a sensing section 57 having a laser vision 
sensor for sensing a distance betWeen a base metal (not 
illustrated) and a Welding torch (not illustrated) and an 
image of a Welding path, a robot controller 53 for controlling 
to perform the Welding along an accurate path by compen 
sating for an error of the Welding path through a motion 
control of the Welding robot 51 based on a sensed signal 
sampled from the sensing section 57, and an upper controller 
55 for the Whole control of the Welding robot system such as 
Welding-related data process, position control of the Welding 
robot 51, control of additional equipment, etc. 

[0006] If the upper controller 55 transmits to the robot 
controller 53 Working conditions such as the supplied volt 
age, distance betWeen the Welding torch and the base metal, 
supplying speed of Wire, Weaving speed of the Welding 
torch, etc., and a Welding start command, the robot control 
ler 53 performs the Welding operation by driving the Weld 
ing robot in accordance With the command from the upper 
controller 55. The robot controller 53 samples various kinds 
of sensing information on the Welding state provided from 
the sensing section 57, and controls correction of the present 
motion of the Welding robot by comparatively analyZing the 
sampled sensing information through a currently commer 
cialiZed motion tracking algorithm. 

[0007] According to the conventional Welding robot sys 
tem as described above, once the upper controller 55 gives 
the Working start command to the robot controller along 
With the Working conditions, the motion control of the 
Welding robot 51 during the Welding process is performed 
by the robot controller 53. Thus, it is actually impossible that 
the upper controller 55 controls the motion of the Welding 
robot during the Welding process. 

[0008] Accordingly, although a user serves to monitor the 
Whole Welding robot system through the upper controller 55, 
the improvement of unity and suitability in controlling the 
Whole Welding robot system cannot be effected through the 
motion control during the Welding process. 

[0009] MeanWhile, in case that any dangerous object that 
may collide the Welding robot eXists during Working or the 
motion of the robot should be changed for a particular reason 
in the general robot control system having a robot controlled 
by the upper controller 55 and the robot controller 53, it is 
also impossible to change the path of the robot during its 
Working operation in the same manner as the Welding robot 
system. 
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SUMMARY OF THE INVENTION 

[0010] Therefore, an object of the present invention is to 
provide a robot control system and method Which can 
control the motion of a robot through an upper controller 
during Working. 
[0011] In accordance With the present invention, the above 
object is accomplished by providing a robot control system 
for controlling a robot that performs Working on a Working 
path betWeen a speci?ed Working start point and a Working 
end point, the robot control system comprising an interrupt 
request signal generating section for generating a signal for 
requesting change of the Working path of the robot, an upper 
controller for generating an interrupt signal including a 
speci?ed changed value for changing in real time the Work 
ing path of the robot in accordance With the interrupt request 
signal generating section, and a robot controller for control 
ling in real time the operation of the robot in accordance 
With the interrupt signal from the upper controller. 

[0012] Preferably, the robot controller has a built-in pro 
gram that includes a speci?ed parameter for transmitting/ 
receiving the interrupt signal from the upper controller. 

[0013] The upper controller and the robot controller may 
transmit/receive the interrupt signal by a parallel communi 
cation method. 

[0014] Preferably, the interrupt request signal generating 
section is at least one of a manipulation panel that can be 
manipulated by a user, a laser sensor, vision sensor, and 
vision camera. 

[0015] The robot controller can change the Working end 
point of the Working path based on the changed value 
included in the interrupt signal by controlling in real time the 
operation of the robot in accordance With the interrupt 
signal. 
[0016] In another aspect of the present invention, there is 
provided a robot control method for a robot control system 
having a robot that performs Working on a Working path 
betWeen a speci?ed Working start point and a Working end 
point, an upper controller for receiving various kinds of 
signals from the outside and controlling as a Whole the 
Working of the robot based on the signals, and a robot 
controller for controlling the operation of the robot in 
accordance With a command signal from the upper control 
ler, the method comprising the steps of inputting to the upper 
controller a signal for requesting change of the Working path 
of the robot, the upper controller generating an interrupt 
signal that includes a changed value of the Working path of 
the robot and transmitting in real time the interrupt signal to 
the robot controller, and controlling in real time the opera 
tion of the robot in accordance With the interrupt signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] The above object, and other features and advan 
tages of the present invention Will become more apparent 
after a reading of the folloWing detailed description When 
taken in conjunction With the draWings, in Which: 

[0018] FIG. 1 is a block diagram illustrating the robot 
control system according to the present invention; 

[0019] FIG. 2 is a ?oWchart illustrating the Working 
process performed by the control system of FIG. 1; 
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[0020] FIG. 3 is a vieW illustrating the Working path 
effected by the Working process of FIG. 2; and 

[0021] FIG. 4 is a block diagram illustrating the conven 
tional robot control system. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0022] The robot control system and method according to 
the preferred embodiment of the present invention Will be 
eXplained With reference to the accompanying draWings. 

[0023] FIG. 1 is a block diagram illustrating the robot 
control system according to the present invention. Referring 
to FIG. 1, the robot control system according to the present 
invention includes a robot 1 for performing Working on a 
Working path betWeen a speci?ed Working start point and 
Working end point, an upper controller 5 for sampling data 
in accordance With the basic standard for the path change of 
the robot 1 and transmitting the sampled data to the robot 1, 
and a robot controller 3 for controlling the operation of the 
robot 1 in accordance With a digital input/output (I/O) 
interrupt signal received from the upper controller 5 so that 
the position of the robot 1 is changed in real time. 

[0024] The robot 1 includes all kinds of robots that need 
the path change such as a Welding robot, painting robot, 
measuring robot, optical component assembling robot, 
checking equipment robot, etc. 

[0025] The upper controller 5 changes in real time the path 
of the robot 1 according to the interrupt request signal 
inputted from the outside, and transfers the changed path of 
the robot 1 to the robot controller 3 as the digital I/O 
interrupt signal. The upper controller 5 may include a PC, 
PLC, FA controller, master robot controller 3, loop control 
ler, etc. Here, the interrupt request signal from the outside is 
inputted through the interrupt request signal generating 
section 7, and the interrupt request signal generating section 
7 may be a manipulation panel manipulated by the user, a 
kind of sensor for generating a signal according to a result 
of sensing such as a laser sensor, vision sensor, eddy current 
sensor, vision camera, etc., or both the manipulation panel 
and the sensor. 

[0026] The robot controller 3 monitors in real time the 
signal from the upper controller 5, and an interrupt program 
having a speci?ed digital interrupt parameter is set in the 
robot controller 3. Thus, the robot controller 3 can change in 
real time the operation of the robot 1 in accordance With the 
digital I/O interrupt signal from the upper controller 5. 

[0027] The transmission/reception of the digital I/O inter 
rupt signal betWeen the upper controller 5 and the robot 
controller 3 is performed by a serial communication such as 
RS-232C, parallel communication mainly used betWeen the 
I/O device and the controller, or netWork communication 
using a LAN. For the above-described communications, the 
upper controller 5 and the robot controller 3 should have a 
communication port mounted thereon according to the 
respective communication type. 

[0028] RS-232C (Recommended Standard 232 revision C) 
that is the representative protocol of a serial communication 
is a Widely used industrial interface standard determined by 
American Electric Industry Societies for connection of a 
computer to peripheral devices such as a modem. Accord 
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ingly, the upper controller 5 and the robot controller 3should 
employ a connector, cable, and communication device 
manufactured according to the RS-232C standard. Since 
most controllers adopt the RS-232C communication system, 
it is enough to check Whether the robot controller 3 is 
mounted. 

[0029] A parallel communication is representatively used 
for communication betWeen a computer main body and a 
peripheral device such as a printer. The upper controller 5 
and the robot controller 3 are connected by cable using a 
parallel port supported in the upper controller, and an 
interface is provided to effect the parallel communication. 

[0030] A LAN (local area netWork) is a local area com 
munication netWork for sharing a plurality of computers 
located in a relatively small space and a large-capacity 
storage device connected to the computers, and information 
can be exchanged at a high speed among the computers 
connected to the information netWork by sharing the infor 
mation built in the computers. In a factory Where Welding 
robots are used, the LAN is generally installed, and the 
upper controller 5 and the robot controller 3 can perform 
communications With each other using the LAN. 

[0031] As described above, the upper controller 5 can 
communicate With the robot controller 3 by adopting one 
among the three communication types. According to the 
present invention, the parallel communication type is 
adopted, and the digital interrupt is transmitted from the 
upper controller 5 to the robot controller 3. 

[0032] Generally, the control of a servo motor for the 
operational control of the robot 1 is performed by the robot 
controller 3, but the motion control and management of 
other Welding sequence, additional equipment, and auXiliary 
data are performed by a macro ?le in the upper controller 5. 

[0033] Speci?cally, the upper controller 5 receives vision 
data of the proceeding Working path from a laser vision 
camera mounted on the robot 1, samples the received vision 
data, calculates a path error based on the sampled data, and 
transmits a correction command to the robot controller 3 at 
predetermined intervals (about 32 msec). 

[0034] The robot controller 3 reads the correction com 
mand transmitted from the upper controller 5, produces a 
corrected position based on the correction command, and 
sends the corrected position to a servo controller of the servo 
motor to track the accurate Working path. The transmission 
interval of the correction command may be different, for 
eXample, 32 msec, 64 msec, or 128 msec, in accordance With 
the environment of the robot control system. 

[0035] In the robot controller 3, a plurality of Working 
parameters are set, and the user initialiZes the robot control 
ler 3 by properly designating the parameters to match the 
purpose and environment of use. According to the present 
invention, the robot controller 3 receives the digital I/O 
interrupt signal from the upper controller 5, and the digital 
interrupt parameter for controlling the operation of the robot 
1 is as folloWs. 

[0036] 1. COMMUNICATION TYPE(0=NOT USED, 
1=DIGITAL I/O INTERRUPT) 

[0037] 2. DATA SAMPLING UNIT(0=32 msec, 1=64 
msec, 2=128 msec) 
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[0038] 3. CORRECTION AMOUNT(0.001 m 
Unit:0~1000) 

[0039] 4. DATA ACCEPT FEEDBACK(0=NOT 
USED, 1~32) 

[0040] 5. X coordinate CHANGE: RECEIVE SIGNAL 
I/ O CONTACT (INTERRUPT FOR ROBOT)(—32~32) 

[0041] 6. Y coordinate CHANGE: RECEIVE SIGNAL 
I/ O CONTACT (INTERRUPT FOR ROBOT)(—32~32) 

[0042] 7. Z coordinate CHANGE: RECEIVE SIGNAL 
I/ O CONTACT (INTERRUPT FOR ROBOT)(—32~32) 

[0043] 8. PAUSE SIGNAL: RECEIVE SIGNAL I/O 
CONTACT (INTERRUPT FOR ROBOT) (—32~32) 

[0044] The COMMUNICATION TYPE (1) is for select 
ing Whether to transmit/receive the digital I/O interrupt 
signal for changing in real time the path of the robot 1 during 
communication of the upper controller 5 With the robot 
controller 3. If 1 is selected, the digital I/O interrupt signal 
is transmitted from the upper controller 5. 

[0045] The DATA SAMPLING UNIT (2) is for setting the 
time interval of data input, and thus should be properly 
selected according to the robot system environment and the 
Welding Working characteristic. If the operation of the robot 
1 is controlled in the unit of 32 msec, this time unit is not 
proper for the operational control of a minute robot. HoW 
ever, in case of the special equipment robot that moves 5~8 
mm per second, the correction of position in the range of 
0.01~0.05 mm is performed even though any changed value 
per unit time eXists, and thus it can provide a suf?ciently 
precise correction. 

[0046] The CORRECTION AMOUNT (3) is for designat 
ing the changed value during the data sampling, and typi 
cally is in the range of about 50~200. At this time, if 0 is 
selected, the Working is performed along the eXisting path 
Without any change. 

[0047] The DATA ACCEPT FEEDBACK (4) is for noti 
fying the command reception and result of correction to the 
upper controller 5 after performing the positional correction 
according to the command from the upper controller 5. It 
noti?es the result of command performance to the upper 
controller 5 through an I/O contact selected among 1~32 I/O 
contacts. 

[0048] (5), (6), (7), and (8) are contact selection regions 
for de?ning contacts for bit mapping for connecting the 
robot controller 3 and the upper controller 5 by hardWare in 
case that the parallel communication is performed betWeen 
the robot controller 3 and the upper controller 5. (5), (6), and 
(7) set the interrupt contacts for direction change transferred 
from the upper controller 5 to move the robot 1 along X, Y, 
and Z aXes, respectively, and have the priority in the order 
of X, Y, and Z aXes. Here, a +(plus) contact means a +(plus) 
direction, a —(minus) contact means a —(minus) direction, 
and 0 means no change. If 0 is set in the PAUSE SIGNAL 
(8), it means no change as a Whole. For example, if the 
contacts of (5), (6), (7), and (8) are 1, 2, 5, and 15, 
respectively, the X, Y, and Z aXes Will be changed by 
communications With the contact numbers 1, 2, and 5, 
respectively. Also, if the contact number 15 is ON, the robot 
1 receives the digital I/O interrupt signal through the contact 
number 15, and the motion change proceeds as much as the 
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changed value received in the unit of a data input time 
interval. Accordingly, the path is changed by the digital I/O 
interrupt signal based on the Working start point, and the 
?nal Working end point is obtained by adding to the Working 
start point the total amount of movement changed by the 
respective changed values transmitted by the digital I/O 
interrupt signals. 
[0049] NeXt, an eXample of the program installed in the 
robot controller 3 for changing the path in real time by the 
digital I/O interrupt signal, and the process of changing the 
path according to this program Will be explained With 
reference to FIGS. 2 and 3. 

[0050] READY 

[0051] MOVE #POINT 1 

[0052] CMOVES #POINT 2 

[0053] MOVE #POINT 3 

[0054] END 

[0055] Here, #POINTl, #POINT2, AND #POINT3 are 
speci?ed points on the Working path according to the order 
of Working, and their values are determined by the user. If 
the Working condition and Working path of the robot 1 are 
instructed from the upper controller 5 to the robot controller 
3 (step S10), the robot controller 3 starts the Working 
according to the program (step S20). Here, the MOVE 
#POINTl means the movement of the robot 1 to the Working 
start point, and the CMOVES #POINT2 means the move 
ment of the robot 1 from #POINTl to #POINT2 as the 
changed values transmitted by the digital I/O interrupt signal 
are applied thereto. Speci?cally, if the interrupt request 
signal is inputted from the outside to the upper controller 5 
(step S30), the upper controller 5 generates and transmits to 
the robot controller 3 the digital I/O interrupt signal corre 
sponding to the interrupt request signal (steps S40 and S50), 
and the robot controller 3 receives in real time the digital I/O 
interrupt signal from the upper controller for the parallel 
communication, and changes the path of the robot 1 betWeen 
#POINTl and #POINT2 (step S60). The change of the robot 
path is performed several tens of times While the robot 
moves from the Working start point, #POINTl, to the 
Working end point, #POINT2, by the digital interrupt sig 
nals. By this path change, the Working end point is changed 
from #POINT2 to #POINT2‘. At this time, the Working end 
point may be changed or may be not changed in accordance 
With the path change since it is determined by the accumu 
lation of the changed values. The MOVE #POINT3 means 
the movement to #POINT3 after the completion of the 
Working as the robot moves from #POINTl to #POINT2. 

[0056] The above-described input parameters and the pro 
gram built in the robot controller 3 are presented only as an 
eXample, and thus proper modi?cations thereof are possible. 

[0057] As described above, according to the robot control 
system according to the present invention, the change of the 
robot path is performed in real time by the digital I/O 
interrupt signal from the upper controller 5 during the 
programmed Working. Since the real-time change of the path 
is possible, the change of the Working end point becomes 
also possible. Thus, the path of the robot can be minutely 
controlled. 

[0058] The robot control system and method according to 
the present invention can be applied to the control of 
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Working motion change of an assembling equipment, the 
control of shading of a painting robot, the control of tracking 
change of a robot installed in a measuring, assembling, and 
checking equipment, the control of motion change of a 
micro robot applied to a biological industry, the real-time 
control of unit-area motion of an optical component assem 
bling robot, the control of neW path creation in a school or 
research institute, the control of robot motion in a system 
Where a sensor or vision camera is installed, etc. 

[0059] From the foregoing, it Will be apparent that the 
present invention provides a robot control system that can 
change the motion of a Working robot in real time. 

[0060] Although the preferred embodiment of the present 
invention has been disclosed for illustrative purposes, those 
skilled in the art Will appreciate that various modi?cations, 
additions and substitutions are possible, Without departing 
from the scope and spirit of the invention as disclosed in the 
accompanying claims. 

What is claimed is: 
1. A robot control system for controlling a robot that 

performs Working on a Working path betWeen a speci?ed 
Working start point and a Working end point, the robot 
control system comprising: 

an interrupt request signal generating section for gener 
ating a signal for requesting change of the Working path 
of the robot; 

an upper controller for generating an interrupt signal 
including a speci?ed changed value for changing in real 
time the Working path of the robot in accordance With 
the interrupt request signal generating section; and 

a robot controller for controlling in real time the operation 
of the robot in accordance With the interrupt signal 
from the upper controller. 

2. The robot control system as claimed in claim 1, Wherein 
the robot controller has a built-in program that includes a 
speci?ed parameter for transmitting/receiving the interrupt 
signal from the upper controller. 

3. The robot control system as claimed in claim 2, Wherein 
the upper controller and the robot controller transmit/receive 
the interrupt signal by a parallel communication method. 
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4. The robot control system as claimed in claim 2 or 3, 
Wherein the interrupt request signal generating section is at 
least one of a manipulation panel manipulated by a user, 
laser sensor, vision sensor, and vision camera. 

5. The robot control system as claimed in claim 4, Wherein 
the robot controller can change the Working end point of the 
Working path based on the changed value included in the 
interrupt signal by controlling in real time the operation of 
the robot in accordance With the interrupt signal. 

6. A robot control method for a robot control system 
having a robot that performs Working on a Working path 
betWeen a speci?ed Working start point and a Working end 
point, an upper controller for receiving various kinds of 
signals from the outside and controlling as a Whole the 
Working of the robot based on the signals, and a robot 
controller for controlling the operation of the robot in 
accordance With a command signal from the upper control 
ler, the method comprising the steps of: 

inputting to the upper controller a signal for requesting 
change of the Working path of the robot; 

the upper controller generating an interrupt signal that 
includes a changed value of the Working path of the 
robot and transmitting in real time the interrupt signal 
to the robot controller; and 

controlling in real time the operation of the robot in 
accordance With the interrupt signal. 

7. The robot control method as claimed in claim 6, 
Wherein the step of transmitting in real time the interrupt 
signal to the robot controller transmits/receives the interrupt 
signal by a parallel communication method. 

8. The robot control method as claimed in claim 7, 
Wherein the signal for requesting the change of the Working 
path of the robot is generated from at least one of a 
manipulation panel manipulated by a user, laser sensor, 
vision sensor, and vision camera. 

9. The robot control method as claimed in claim 8, 
Wherein the step of controlling the operation of the robot in 
real time includes the step of changing the Working end point 
of the Working path based on the changed value included in 
the interrupt signal. 


