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(57) ABSTRACT 

A method for indicating positions of moving bodies located 
in a speci?c area, includes detecting a current position or 
positions of one or more moving bodies located in the 
speci?c area; and displaying a layout diagram of speci?c 
objects located in the speci?c area and information sym 
bolical of each of the moving bodies at positions in the 
layout diagram Which is displayed. The positions of the 
moving bodies in the displayed layout diagram is deter 
mined on the basis of the detected current positions of the 
moving bodies. 

RADIO LAN I 
FURNACE PLAT l NG 

PORTABLE 
TERMINAL WITH 
RAD | O TAG 

RADIO TAG 510 
READER 630 220 310 

MON ITOR 
SYSTEM 





Patent Application Publication Dec. 5, 2002 Sheet 2 0f 11 US 2002/0180604 A1 

FIG.2 

TERMINAL WITH RADID TAG 

RADIo TAG\_\510 READER 

PORTABLE 



Patent Application Publication Dec. 5, 2002 Sheet 3 0f 11 US 2002/0180604 A1 

oww 

2.5 

A 15> . :65 E E x: A} . :é <Q<§<> zm?bmwm ??wwcm 9 55E wzgi?mp 20:52 was‘ 
15%; EEO; Q5 53% BQEE 5&0; Iwéo; 

5 0% m? 5 mg g 5 



Patent Application Publication Dec. 5, 2002 Sheet 4 0f 11 US 2002/0180604 A1 

43I 432 433 434 

DEvICE DEvICE DEVICE DISPLAY 
DEvICE NAME DISPLAY 

POSITION PMTERN POSITION 430 

FIRST ROLL (xLyI) lg (W. H) (VxLVyl) / 

441 442 443 
/__/ /_/ 

INSTALLED ICON DISPLAY 
READER N0’ POSITION POSITION 

440 
I (TxLTyl) (VtXLVty1) /—/ 



Patent Application Publication Dec. 5, 2002 Sheet 5 0f 11 US 2002/0180604 A1 

FIG.6 

\ \ / I / r COORDINATE 5 218 
21 I 210 

FIG. 10 
251 

\ 
YA PLATING 

WELDER i’ 

, SCREEN COORDINATE 321 l 
SYSTEM 

FURNACE 

0°00 



Patent Application Publication Dec. 5, 2002 Sheet 6 0f 11 US 2002/0180604 A1 

FIG. 7A 

I START I 

FETCH THE DEVICE 
// ‘501 DISPLAY POSITION AND 602 

DEVICE DISPLAY 
PERFORM THE PATTERN 
FOLLOWING 
PROCESSINGS FOR ALL T“ 
THE DEVICES IN THE 
DEVICE MEMORY TABLE PLOT THE DISPLAY 603 

PATTERN AT THE / 
DISPLAY POSITION ON 
THE FRAME MEMORY 

END 

FIG. 78 

I START I 

FETCH THE WORKER 
701 DISPLAY POSITION AND 702 

/ NAME AND THE WORKER // 
DISPLAY PATTERNTHEN 
PLOT THE PATTERN IN 
THE FRAME MEMORY 

PERFORM THE FOLLOWING 
PROCESSINGS FOR ALL 
THE WORKERS IN THE I— 
WORKER POSITION #703 H704 
MEMORY TABLE ALREADY PLDTTED Yes SHIFT THE woRKER 

IN THE SAME PLOTTING POSITION 
POSITION? SIDEWAYS 

END 

DISPLAY THE WORKER 705 
DISPLAY PATTERN AND / 
NAME AT THE WORKER 
PLOTI'I NG POSITION 



Patent Application Publication Dec. 5, 2002 Sheet 7 0f 11 US 2002/0180604 A1 

FIG. 8A 
216 f 

1 

PLATING & SHEAR 
0 

E1 
FURNACE 

WELDER 
O 
.. 

\ 
I > SCREEN COORDINATE 321 

SYSTEM 

210 
216 251 
/ , / f 

PLATING SATO 
FURNACE SHEAR 

WELDER 552222552222; 00 
O 0 

6.5.1) 21 \ 
I > SCREEN COORDINATE 321 

SYSTEM 

PLATING SHEAR 

\ 
. > SCREEN COORDINATE 321 

SYSTEM 



Patent Application Publication Dec. 5, 2002 Sheet 8 0f 11 US 2002/0180604 A1 

( sTART ) 
FETcH THE DEVICE OIsPLAY p/ 902 

901 POSITION AND PATTERN SIZE 
/ 

PERFORM THE FOLLOWING 
PROCESSINGS FOR ALL 904 905 
THE DEVICES IN THE _ 
DEVICE POSITION F/ Yes F/ 
MEMORY TABLE 00 THE PATTERN SIZE JUDGE THE DEVICE 

AND LAYOUT POSITION TO BE AN INPUT 
903 INOIOATE THAT THE DEVICE AND 

/~/ No INPUT COORDINATES ARE TERMINATE THE 
IS THERE AN WITHIN THE RANGE OF LOOP 
INPUT DEVICE? THIS DEVICE? 

END 

FETCH THE WORKER DISPLAY N 907 
#905 cOOROINATEs AND NAME 

PERFORM THE FOLLOWING 
PROCESSINGS FOR ALL 908 909 

ITISEKEER§SETHQNTHE T r/ Yes P/ 
MEMORY TABLE IS THE WORKER PosITION STORE THIS 

IIIITHIN A PREOETERIIINEO WORKER 
DISTANCE FROM THE TEMPORARILY 
INPuT DEVICE? 

SORT THE THus-TEIIIPORARILY 910 
sTOREO WORKERS ACCORDING TO [1 
DISTANCES FROIII THE DEVICE AND 
DISPLAY THE REsuLT 

END 



Patent Application Publication Dec. 5, 2002 Sheet 9 0f 11 US 2002/0180604 A1 

FIG. 11 

(START) FETCH THE WORKER DISPLAY f\/ 1102 
/\/ 1101 POSITION AND PATTERN SIZE H04 

PERFORM THE FOLLOWING /~’I I03 Yes / 
PROCESSINGS FOR ALL DO THE PATTERN SIZE FETCH THE WORKER' S 
THE WORDERS IN THE _ AND DISPLAY POSITION PORTABLE TALEPHONE 
WORKER POSITION INDICATE THAT THE NUMBER AND 
MEMORY TABLE INPUT COORDINATES ARE PORTABLE TERMINAL 

OF THIS WORKER? NUMBER 

1105 
FETCH DEVICE DISPLAY 902 CONTACT 

H06 POSITION COORDINATES N 
H AND DISPLAY PATTERN END 

PERFORM THE FOLLOWING 3'35 
PROCESSINGS FOR ALL 
THE DEVICES IN THE _ H 1109 1110 
DEVICE POSITION Yes / 
MEMORY TABLE DO THE PATTERN SIZE JUDGE THE 

AND LAYOUT POSITION DEVICE TO BE AN 
[J 1108 No INDICATE THAT THE INPUT DEVICE 

INPUT COORDINATES ARE AND TERMINATE 
'5 THERE AN OF THIS DEVICE? THE LOOP 
INPUT DEVICE? 

END 

FETCH THE WORKER 11 12 
F/ 1 1 11 POSITION AND NAME /\/ 

PERFORM THE FOLLOWING #1113 Yes r/ I ‘4 
fr’?gcigglggg WRTQEL IS THE WORKER POSITION STORE THIS 
WORKER POSITION T WITHIN A PREDETERMINED WORKER 
MEMORY TABLE DISTANcE FROM THE TEMPORARILY 

INPUT DEVICE POSITION 
COORDINATES? 

FETCH THE PORTABLE TELEPHONE NUMBER 
AND PORTABLE TERMINAL NUMBER OF THE /_/ 
WORKER THUS STORED TEMPORARILY AND 
CONTACT THE WORKER 

I115 

END 





Patent Application Publication Dec. 5, 2002 Sheet 11 0f 11 US 2002/0180604 A1 

431 432 433 434 435 
H‘ /_/ // /_/ 

DEVICE NAME DEV'CE gig/15% DEV'CE D'SPLAY TAG m 
POSITION PATTERN POSITION 

400 

FIRST ROLL (X1,y1) E (w, H) (VxLVyl) 100 H 



US 2002/0180604 A1 

MOBILE CONTROL METHOD 

[0001] This application is a Continuation application of 
application Ser. No. 09/249,291, ?led Feb. 12, 1999, Which 
is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a mobile control 
system and method for controlling moving bodies present in 
various places in various facilities, including plants, facto 
ries, Workshops, of?ces, hospitals and schools; and, more 
particularly, the invention relates to a mobile control system 
Which is capable of detecting the positions of Workers 
present here and there in facilities and of making an appro 
priate control in response thereto. 

[0003] In facilities, such as plants and factories, it is 
sometimes necessary to control the Whereabouts of Workers 
Working inside the facilities. A typical eXample of such 
control is entrance/exit control. Asimple method of control 
ling the entrance and eXit of a facility is to Write destinations 
of Workers on a destination bulletin board. HoWever, this 
method involves the problem that it is not certain Whether 
the Workers Who Wrote the destinations are surely Within the 
designated rooms or sites. There also is a problem that it is 
impossible to cope With people forgetting to Write their 
destination and subsequent changes in destination. 

[0004] According to another control method proposed in 
vieW of the above-mentioned problems, a card reader is 
installed at an entrance/exit of a facility and each person 
entering or leaving the facility is required to insert his or her 
card into the card reader, Whereby the control of personnel 
present Within the facility can be carried out in a concen 
trative manner. HoWever, the need for inserting the card into 
the card reader at every entrance and eXit of the facility is 
troublesome for the person entering or leaving the facility. 
Particularly, in the case of facilities divided into a large 
number of sections, card insertion is needed at every 
entrance or eXit in each of the sections, Which is troublesome 
and inconvenient. 

[0005] For eliminating such problems, there has been 
proposed, for eXample, a technique as described in Japanese 
Published Unexamined Patent Application No. Hei 
8-329298 entitled “Entrance/Exit Control System.” The 
method described therein utiliZes a radio technique to con 
trol the entrance and eXit of a facility. According to this 
conventional method, the name of the location monitored by 
a relay station is stored in each relay station for entrance/exit 
control, and When a person carrying a terminal device 
approaches the relay station, the relay station detects the ID 
of the terminal device by radio communication thereWith, 
and the name of the person corresponding to the terminal ID, 
as Well as the name of the location stored in the relay station, 
are displayed on a central display unit. In this Way location 
control of a Worker can be carried out even if the Worker 
does nothing. 

BRIEF SUMMARY OF THE INVENTION 

[0006] HoWever, the above conventional method is a mere 
enrollment display method Wherein the names of persons are 
listed up and respective destinations are displayed. Thus, the 
said method is not suitable for the purpose of grasping the 
layout of personnel at a glance. Besides, in the case of a site 
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occupied by many Workers, as in a plant, the list becomes 
too large to include all the names of the Workers, that is, 
there arises the problem that it is impossible to see all the 
names at a glance. 

[0007] Further, even When it is intended to make contact 
With a Worker present at a speci?c site, or When a site is to 
be contacted rather than a speci?c person, With the use of the 
foregoing list, it is necessary to take the time to determine 
Which Workers are present at the site from the list of many 
Workers, and then decide With Which Worker contact is to be 
made, before contact With the Worker can be carried out. 
Consequently, Where many Workers are Working at many 
sites, there arises the problem that it is dif?cult to look up a 
Worker present at a site to be contacted. 

[0008] The above problems are true of not only personnel 
but also moving bodies Which move in a speci?c area. 

[0009] It is a ?rst object of the present invention to provide 
a mobile control system Which is capable of grasping the 
condition of a layout at a glance and quickly indicating a 
related moving body from among a lot of moving bodies. 

[0010] It is a second object of the present invention to 
provide a mobile control system Which is capable of looking 
up an object of communication merely by designating a site 
and making communication quickly With the object thus 
picked out. 

[0011] In order to achieve the above ?rst object, according 
to the present invention, in a ?rst aspect thereof, there is 
provided a mobile control system for controlling moving 
bodies located in a speci?c area, the mobile control system 
comprising: 

[0012] a position sensor for detecting a current posi 
tion or positions of one or more moving bodies 
located in the said speci?c area; and 

[0013] a monitor system for displaying a layout dia 
gram of speci?c objects located in the said speci?c 
area and information symbolical of each of the 
moving bodies at positions in the said layout diagram 
being displayed, the said positions being determined 
on the basis of the current positions of the moving 
bodies detected by the said position sensor. 

[0014] According to the present invention, in a second 
aspect thereof, there is provided a mobile control system for 
controlling moving bodies located in a speci?c area, the 
mobile control system comprising: 

[0015] a position sensor for detecting a current posi 
tion or positions of one or more moving bodies 
located in the said speci?c area; and 

[0016] a monitor system Which displays a layout 
diagram of speci?c objects located in the said spe 
ci?c area and Which, upon receipt of an input indi 
cating any of the displayed objects, checks Whether 
there is any moving body in a predetermined region, 
the current position of Which moving body has been 
detected by the said position sensor, With respect to 
the indicated object, and if the said moving body is 
present, displays information symbolical of the mov 
ing body at a position in the said layout diagram 
being displayed, the said position being determined 
on the basis of the current position of the moving 
body. 
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[0017] According to the present invention, in a third 
aspect thereof, there is provided a mobile control system for 
controlling moving bodies located in a speci?c area, the 
mobile control system comprising: 

[0018] a position sensor for detecting a current posi 
tion or positions of one or more moving bodies 
located in the said speci?c area; and 

[0019] a monitor system Which displays a layout 
diagram of speci?c objects located in the said spe 
ci?c area and Which, upon receipt of an input indi 
cating any area in said layout diagram, checks 
Whether there is any moving body in the indicated 
area, the current position of Which moving body has 
been detected by the said position sensor, and if the 
said moving body is present, displays information 
symbolical of the moving body at a position in the 
said layout diagram being displayed, Which position 
is determined on the basis of the current position of 
the moving body. 

[0020] In the above mobile control systems, the position 
sensor may comprise branch devices mounted respectively 
on the moving bodies and each having a peculiar identi?er 
and master devices disposed at plural places in the said 
speci?c area to detect the identi?ers of the branch devices 
When the branch devices are located Within a detectable 
region. 
[0021] The monitor system may be constructed so as to 
display a speci?c pattern as the information symbolical of 
each moving body. In connection With the said information, 
there may be conducted a processing to further display the 
name of the moving body at a position adjacent to the 
speci?c pattern. 

[0022] Further, according to the present invention, in a 
fourth aspect thereof, there is provided a mobile control 
system for controlling one or more moving bodies moving 
in a speci?c area, the mobile control system comprising: 

[0023] a position sensor for detecting a current posi 
tion or positions of one or more moving bodies 
located in the said speci?c area; 

[0024] 
[0025] a memory unit Which stores at least informa 

tion necessary for displaying a layout diagram of 
speci?c objects located in the said speci?c area and 
information necessary for displaying the current 
positions of the moving bodies detected by the said 
position sensor; 

[0026] a central information processing system 
Which updates the information stored in the said 
memory unit on the basis of the current positions of 
the moving bodies detected by the said position 
sensor and Which performs a processing for display 
ing on the said display unit the said layout diagram 
of the objects and the current positions of speci?c 
moving bodies; and 

[0027] an input device for receiving directions for the 
central information processing system, 

a display unit for displaying an image; 

[0028] Wherein the memory unit stores information 
indicative of positions of the objects included in the 
layout diagram, graphic information for displaying 
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the layout diagram and related display position infor 
mation, information indicative of the current posi 
tions of the detected moving bodies, graphic infor 
mation symbolical of the moving bodies and related 
display position information, and 

[0029] the central information processing system, 
upon receipt by the input device of an indication 
designating a speci?c object included in the layout 
diagram being displayed on the display unit, looks 
up moving bodies Whose current positions lie in a 
predetermined region based on the current position 
of the designated object, and With respect to only the 
thus retrieved moving bodies, performs a processing 
for displaying their symbolical patterns on the dis 
play unit at positions indicated by the display posi 
tion information. 

[0030] In order to achieve the foregoing second object, 
according to the present invention, in a ?fth aspect thereof, 
there is provided, in combination With any of the mobile 
control systems in the above ?rst to fourth aspects, a mobile 
control system Wherein the moving bodies and the monitor 
system are each provided With a communication device for 
mutual communication, and the monitor system, upon 
receipt of directions of any of the designated patterns 
symbolical of the moving bodies, performs a processing for 
making communication through the communication device 
With the moving body symboliZed by the designated pattern. 

[0031] According to the present invention, in a siXth 
aspect thereof, there is provided, in combination With a 
mobile control system in any of the above ?rst to fourth 
aspects, a mobile control system Wherein the moving bodies 
and the monitor system are each provided With a commu 
nication device for mutual communication, and the monitor 
system performs a processing for displaying patterns sym 
bolical of the objects in the layout diagram, and upon receipt 
of an indication designating a pattern symbolical of any of 
the said patterns, and if the current position of any of the 
moving bodies has been detected in a region predetermined 
on the basis of the object symboliZed by the designated 
pattern, a processing is performed for making communica 
tion With the moving body through the said communication 
device. 

[0032] As eXamples of the moving bodies in each of the 
above aspects of the present invention, there are personnel, 
such as Workers Who perform various Work in a speci?c 
area. A typical eXample of the present invention is a per 
sonnel control system Which is provided With a position 
sensor for detecting current positions of Workers located in 
a speci?c area and Which controls the Workers on the basis 
of their position, the personnel control system being char 
acteriZed by having a display means for displaying, on a map 
of the said area, position information detected by the said 
position sensor. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

[0033] FIG. 1 is a block diagram shoWing a hardWare 
system con?guration of a control system according to the 
?rst embodiment of the present invention; 

[0034] FIG. 2 is an explanatory diagram shoWing an 
outline of an operating state in the ?rst embodiment; 
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[0035] FIG. 3 is a Worker position memory table in Which 
are stored the whereabouts of Workers; 

[0036] FIG. 4 is a device position memory table in Which 
are registered installed positions of devices; 

[0037] FIG. 5 is a reader position memory table in Which 
are registered tag readers and installed positions thereof; 

[0038] FIG. 6 is an explanatory diagram shoWing a target 
example in the ?rst embodiment; 

[0039] FIG. 7A is a How diagram shoWing a display 
procedure for preparing a device layout diagram and FIG. 
7B is a How diagram shoWing a display procedure for 
preparing a Worker layout diagram; 

[0040] FIG. 8A is an explanatory diagram shoWing a 
displayed state of only the device layout diagram, FIG. 8B 
is an explanatory diagram shoWing a displayed state of a 
Worker associated With a designated device in the device 
layout diagram, and FIG. 8C is an explanatory diagram 
shoWing a listed stage of plural associated Workers; 

[0041] FIG. 9 is a How diagram shoWing a How of 
processing for displaying an associated Worker after receipt 
of a device designation; 

[0042] FIG. 10 is an explanatory diagram shoWing an 
example of a display screen to be used in making commu 
nication With displayed Workers; 

[0043] FIG. 11 is a How diagram shoWing a processing 
procedure for making communication With a Worker after 
receipt of designation for a Worker display pattern; 

[0044] FIG. 12 is a block diagram shoWing a hardWare 
system con?guration of a control system according to the 
second embodiment of the present invention; and 

[0045] FIG. 13 is a device position memory table used in 
the second embodiment. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0046] Embodiments of the present invention Will be 
described hereinunder With reference to the accompanying 
draWings. 

[0047] The present invention is applied to the control of 
bodies moving in a speci?c area. Particularly, the invention 
is suitable for the control of persons moving freely about the 
speci?c area. The present invention is Widely applicable to 
the control of personnel in facilities Where a plurality of 
Workers are distributed, for example, in plants, such as iron 
and steel plants and nuclear poWer plants, as Well as various 
manufacturing factories and buildings. Particularly, the 
present invention is suitable for the control of personnel in 
facilities Where various devices are installed and Workers are 
very likely to be present thereabouts. In the ?rst embodiment 
of the present invention, the invention is applied to a 
personnel control system for controlling Workers in an iron 
and steel plant. In the ?rst embodiment, a factory included 
as part of the iron and steel plant is assumed to be a speci?c 
area to be controlled. 

[0048] FIG. 1 illustrates a hardWare system con?guration 
used in this embodiment and FIG. 2 shoWs a utiliZation 
mode of the system schematically. 
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[0049] As shoWn in FIGS. 1 and 2, the personnel control 
system of this embodiment is made up of a central infor 
mation processing system 100, a display unit 200, an input 
device 300 and a memory unit 400, Which are disposed in a 
monitor system 1, position sensors 500 dispersed in a factory 
Which is assumed to be a speci?c area, and a communication 
device 600 for communication With Workers, the commu 
nication device 600 comprising a portable terminal 610 and 
a portable telephone 620. According to a speci?c arrange 
ment, for example, as shoWn in FIG. 2, the monitor system 
1 comprises a large-screen display unit 210 representing the 
display unit 200 and a console 10 in Which the central 
information processing system 100 and the memory unit 
400, provided With desk displays 220 and keyboards 310, 
are accommodated. 

[0050] The central information processing system 100 has 
a control section 110 Which executes various information 
processings, a frame memory 120 Which stores images to be 
displayed on the display unit 200, and a communication 
section 130 for communication With the communication 
device 600. The control section 110 is at least provided With 
a central processing unit (CPU) and a memory though not 
shoWn. 

[0051] The said CPU executes various processings in 
accordance With programs installed in the memory unit 400. 
The processings executed in this embodiment include the 
generation of display images of an area of concern, process 
ing of position information provided from the position 
sensors 500, display of Worker positions, and communica 
tion With Workers. There is provided a program storage 
section 410 Which stores programs for realiZing those pro 
cessings. As necessary, a program is read out to a memory 
in the control section 110 and is executed. For example, the 
program is provided by a storage medium such as a CD 
ROM and is installed in the memory unit 400 through a 
CD-ROM drive (not shoWn). It is also possible to receive the 
program by communication through the communication 
section 130 and store it in the memory unit 400. 

[0052] The communication section 130 is started by the 
control section 110, it then acquires a portable telephone 
number 423 or a portable terminal number 424, Which are 
stored in a Worker position memory table 420 in the memory 
unit 400, With respect to a designated destination of com 
munication, and then it communicates With the communi 
cation destination. The exchange of communications With 
the destination is conducted by a telephone set (not shoWn) 
in the case of the portable telephone, While in the case of the 
portable terminal the central information processing system 
100 gives and takes information. Although in FIG. 1 the 
communication section 130 is disposed Within the central 
information processing system 100, no limitation is made 
thereto. An independent communication device may be 
provided outside the central information processing system 
100 and connected to the same system. 

[0053] As the display unit 200, as noted above, there are 
the large screen display unit 210 and a plurality of desk 
displays 220. The large screen display unit 210 is formed in 
a siZe Which permits the Whole of an area of concern to be 
seen at a glance and Which permits plural persons to monitor 
the Whole area at the same time. For example, it may be 
extended all over a Wall surface in front of the monitor 
system 1. The desk displays 220 are employable for dis 
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playing the entire area of the large screen on a reduced scale, 
device by device, only a speci?ed area in an enlarged vieW, 
and contents different from the display contents on the large 
screen unit 210. 

[0054] As the input device 300, for example, the keyboard 
310 shoWn in FIG. 2 and a mouse 320 shoWn in FIG. 1 are 
used. The keyboard 310 can be used in editing various data 
such as, for example, registration, alteration and deletion of 
Workers’ names and de?nition of neW tags. The mouse can 
be used for indicating a speci?c object on the screen. 
Further, the input device 300 is used in various operations 
such as inputting of directions for the central information 
processing system 100. 

[0055] The memory unit 400 is constituted by a hard disk 
unit for eXample, of course, no limitation is made thereto. In 
the memory unit 400 are stored various data in addition to 
What is stored in the program storage section 410. More 
speci?cally, the folloWing tables are provided as memory 
areas: a Worker position memory table 420 for the storage of 
data relating to the positions of Workers, such as the said 
positions, display patterns of the Workers and information 
for the linkage thereof, a device position memory table 430 
for the storage of data relating to the positions of devices 
such as the said positions, display patterns of the devices and 
information for the linkage thereof, and a reader position 
memory table 440 for the storage of data relating to the 
positions of tag readers, such as the specifying of tag readers 
510, installed positions thereof and display positions of 
icons Which should be subordinate to the tag readers. The 
Whole or part of the information stored in the memory unit 
400 may be stored in the memory incorporated in the control 
section 110. 

[0056] The position sensors 500 are each made up of 
plural tag readers 510 functioning as master devices and 
plural radio tags 520 functioning as branch devices. The tag 
readers 510 are disposed at predetermined positions respec 
tively. The radio tags 520 are each provided for a respective 
person Whose position is to be detected. The tag readers 510 
and the radio tags 520 communicate With each other by radio 
communication. As the radio frequency there is used a radio 
Wave band of 2.45 GHZ, 2.455 GHZ (10 mW/MHZ). In this 
embodiment, the same frequency is allocated to the radio 
Wave transmitted from each tag reader 510 and to the radio 
Wave transmitted from each radio tag 520, and no limitation 
is made thereto. 

[0057] Different frequencies may be allocated respectively 
to the radio Wave from the tag readers 510 and the radio 
Wave from the radio tags 520. The radio Wave Which is 
normally transmitted from each radio tag 520 for indicating 
the presence of the radio tag itself and the radio Wave for the 
exchange of communications betWeen each tag reader and 
each radio tag may be of different frequencies. 

[0058] Each tag reader 510 is disposed at a position Where 
a radio tag 520 is to be detected. An area in Which each tag 
reader 510 is to detect a radio tag 520 is set in advance. For 
eXample, this can be done by setting the sensitivity in 
relation to the radio Wave intensity of the radio tag 520. A 
radio Wave communication range betWeen the radio tags 520 
and the tag readers 510 is determined in consideration of the 
relation betWeen the installation density of tag readers and 
the positional accuracy thereof. Also, as to the radio tags, a 
distance, e.g. several meters or so, Which permits reception 
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of radio Wave from the tag readers 510 is established in 
advance. As a result, if any radio tag 520 is present in the 
range of several meters in a radius of a certain tag reader 
510, the radio tag 520 is recogniZed by the tag reader 510. 

[0059] The tag readers 510 may be disposed near objects 
such as installed objects located in a speci?c area, for 
eXample, near installed positions of various Working devices 
if the speci?c area is Within a factory. Thus, since the 
positions for detection are set in the vicinity of devices as 
markers Which are installed ?Xedly, the position of each 
Worker can advantageously be grasped more easily on the 
display screen in relation to the arrangement of devices. In 
many cases, Workers are located near various Working 
devices, so it may be desirable that devices for detecting 
their positions be installed at the positions Where the Work 
ers are usually located. This is also convenient in the case 
Where it is necessary to make contact With any Worker 
associated With a speci?c device, rather than a speci?c 
Worker. This is because if the Worker to be contacted is a 
Worker in charge of plating and any person present at the 
plating position Will do, it is more practical to call an 
associated Worker With the device of concern as a key rather 
than designating and calling a speci?c person. 

[0060] Each tag reader 510 may be disposed near a 
speci?c installed object or may be disposed at a predeter 
mined certain position. If the area of concern is divided to 
some eXtent, each tag reader 510 may be installed in a 
respective divided section to detect the position of a person 
in the area. 

[0061] Each radio tag 520 is provided in correspondence 
With a respective person to be detected. Since each person to 
be detected carries a radio tag 520, identi?cation is made on 
the basis of the radio tag 520 carried by that person. The 
radio tag 520 is in itself an independent device, but no 
limitation is made thereto. It may be carried on a portable 
terminal. In this case, the terminal is a portable terminal 630 
With a radio tag. 

[0062] As shoWn in FIG. 1, each radio tag 520 has a 
transmitter/receiver 521 for radio communication With the 
tag reader 510, an information processor 522 Which per 
forms a processing for the transmission of speci?c informa 
tion in response to communication from the tag reader 510, 
and a memory 523 Which stores a processing program to be 
carried out by the information processor 522 and also stores 
an identi?er (tag ID) provided for the radio tag. 

[0063] For indicating the presence of a radio tag 520, the 
transmitter/receiver 521 outputs a radio Wave of a certain 
frequency constantly, and upon arrival of an inquiry radio 
Wave from the tag reader 510, receives and demodulates it, 
then takes out an inquiry signal and sends it to the infor 
mation processor 522. Although the radio Wave for indicat 
ing the presence of the radio tag is outputted constantly, it is 
not required to be continuous insofar as it lasts long enough 
to be detected quickly. 

[0064] When the transmitter/receiver 521 receives an 
inquiry signal from the tag reader 510, the information 
processor 522 reads out information Which represents a tag 
ID peculiar to that radio tag 520 as stored in the memory 523 
and sends it to the transmitter/receiver 521, Which in turn 
outputs the information together With a carrier allocated to 
the tag ID. The transmission of the tag ID-can be effected, 
for eXample, by phase modulation of the carrier. 
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[0065] Each tag reader 510 is connected to the control 
section 110 through a signal line 700. That is, each tag reader 
510 detects the radio Wave of a certain frequency Which is 
outputted from the radio tag 520. When the said radio Waves 
reach a certain level or higher, the tag reader 520 commu 
nicates With the radio tag 520 and acquires from the radio tag 
520 the ID number stored therein. Upon detection of the 
radio tag 520, the tag reader 510 transmits the tag ID of the 
detected radio tag 520, as Well as the position information of 
the tag reader, to the control section 110 through the signal 
line 700. Though not shoWn, the tag reader 510 basically 
comprises a transmitter/receiver for radio communication 
With the radio tag 520, an information processor Which 
controls the communication With a radio tag and the trans 
mission of detected information, and a memory for the 
storage of a program and data used in the information 
processor. 

[0066] The communication device 600 is a device Which 
each Worker carries to effect communication With the moni 
tor system 1. As the communication device 600 there is used, 
for eXample, a portable terminal 610 constituted by a small 
siZed computer or a portable telephone 620. Also employ 
able is a portable terminal Which incorporates the radio tag 
520 therein, namely, the portable terminal 630 equipped 
With a radio tag. 

[0067] Next, the details of various data stored in the 
memory unit 400 Will be described With reference to FIGS. 
3, 4 and 5. Storage structures of various data shoWn in FIGS. 
3, 4 and 5 are logical structures of the data. For eXample, 
they are shoWn as assuming possible states of arrangement 
in the case of an output made by a display unit and a printer, 
Which states are not actual states. Additional types of data 
may also be stored. 

[0068] FIG. 5 shoWs an eXample of the storage contents of 
the reader position memory table 440. As shoWn therein, the 
reader position memory table 440 comprises a reader num 
ber 441 indicating the number of each reader 510, an 
installed position 442 indicating an installed position of each 
of the tag readers 510 installed in various places, and an icon 
display position 443 Which indicates an icon position for 
displaying picture elements on the display unit, the picture 
elements constituting a pattern symbolical of a Worker, as 
Will be described later. The storage contents of the reader 
position memory table 440 are determined at the time of 
installation of the tag readers 510 and are inputted and stored 
through the input device 300. 

[0069] The Worker position memory table 420 constitutes 
a data base relating to Workers. In the Worker position 
memory table 420, as shoWn in FIG. 3, there are stored the 
name 421 and Worker position 422 of each Worker, infor 
mation (portable telephone number 423 and IP address 424 
of each portable terminal) for communication With a site 
Worker 424 With use of the communication section 130, a tag 
ID 425 Which is stored in each radio tag 520 corresponding 
to each Worker, a Worker display pattern (picture elements) 
426 of each Worker for the formation of an image to be 
displayed on the display unit, and a display position 427 
thereof. Of these pieces of information pieces, the Worker 
name 421, information of portable devices (portable tele 
phone number 423, IP address 424 of each portable terminal, 
radio tag ID number 425), and the display pattern 426, are 
set beforehand for each Worker. In the Worker display pattern 
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426 there is also included information of Width and height as 
display siZes of the area in Which the Worker display pattern 
is to be displayed. This is de?ned as a directions receiving 
area because the Worker display pattern is used as an icon. 
This is also true of the case Where a pattern is used as an 
icon, including a device display pattern to be described later. 

[0070] The device position memory table 430 constitutes 
a data base relating to the arrangement of devices. In the 
device position memory table 430, as shoWn in FIG. 4, there 
are stored the name 431 of each device, a device position 
432 indicating an actually installed position of the device, a 
device display pattern (picture elements) 433 Which repre 
sents each device for use in forming a device image to be 
displayed on the display unit 200, as Well as a display 
position 434 of the pattern. In this embodiment, these pieces 
of information are set beforehand for each device. 

[0071] A modi?cation may be made such that the infor 
mation of display patterns (picture elements) is stored in 
pattern ?les provided separately and pointers indicating 
storage positions of corresponding pattern ?les are stored in 
the columns of Worker display pattern 426 and device 
display pattern 433. 

[0072] A description Will noW be given of position infor 
mation indicating installed positions of various devices such 
as tag readers 510. The position information is de?ned by the 
allocation of addresses With respect to the area of concern. 
More speci?cally, coordinates are set in a lattice form. 
Installed positions of devices are de?ned by the said coor 
dinates. For eXample, the installed position 442 in the reader 
position memory table 440 is de?ned as (TX1, Ty1) the 
device position 432 in the device position memory table 430 
is de?ned as (X1, y1), and the Worker position 422 in the 
Worker position memory table 420 is, de?ned as (PX1, Py1, 
and the thus de?ned positions are stored. For the display on 
the display unit 200 screen coordinates are set Which de?ne 
positions on the display screen. For eXample, the icon 
display position of the reader position memory table 440 is 
de?ned as (VtX1, Vty1), the device display position 434 of 
the device position memory table 430 is de?ned as (VX1, 
Vy1), and the Worker display position 427 of the Worker 
position memory table 420 is de?ned a (VpX1, Vpy1), and 
the thus de?ned positions are stored. The Worker display 
position 427 corresponds to the icon display position 443 in 
the reader position memory table 440. It folloWs that the 
memory tables 420, 430 and 440 permit coordinates in an 
actual area and coordinates on the display screen to be stored 
in a corresponding relation to each other. Thus, the actual 
installed positions and the positions on the screen can be 
converted from one to the other. 

[0073] For determining the coordinates of installed posi 
tions, a reference position is determined beforehand for each 
of various devices. When each device is installed, the 
coordinates corresponding to the reference position of the 
device are assumed to be an installed position of the device. 
As the reference position, it is desirable to select a position 
Where a Worker is present in most cases. In the case of a 
large-siZed or long device, a plurality of reference positions 
may be established. Also on the screen side an adjustment is 
made so that there are plural positions Where Workers are to 
be displayed. The reference positions of devices serve as 
retrieval key points (retrieval reference points) Which func 
tion as retrieval keys for looking up associated Workers, as 
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Will be described later. The reason Why devices are made to 
serve as retrieval key points is that device layout diagrams 
are in many cases provided in various facilities and so the 
utilization thereof as markers facilitates the setting of 
retrieval keys. Therefore, in the case Where there is no such 
device as is to be described on a layout diagram, it is also 
possible to make a setting so that each tag reader 510 is 
installed alone and When an area including the set point of 
the tag reader is indicated, the position thereof serves as a 
retrieval key point, though this is not clearly shoWn in the 
associated layout diagram. 
[0074] NoW, reference Will be made beloW to information 
Which is to be displayed on the display screen of the display 
unit 200, especially the large-screen display unit 210. 

[0075] On the basis of the device position memory table 
430 in the memory unit 400, the control section 110 prepares 
a device layout diagram as shoWn in FIG. 2 and stores this 
image into the frame memory 120. Further, on the basis of 
the Worker position memory table 420, the control section 
110 stores Workers’ patterns and names in corresponding 
positions on the device layout diagram stored in the frame 
memory 120. As shoWn in FIG. 6, the frame memory 120 
controls the display in terms of a screen coordinate system 
in the same manner as the display method used on a bit map 
display. More speci?cally, an image for graphical display of 
the device layout diagram and Workers is plotted in the 
frame memory 120 in accordance With such procedures as 
shoWn in FIGS. 7A and 7B. The image thus stored in the 
frame memory 120 is read out at a predetermined certain 
cycle and is displayed on the display unit 210. 

[0076] A description Will be given beloW of a preparatory 
operation Which is to be conducted in operating the system 
of this embodiment. 

[0077] In using the system of this embodiment, it is 
necessary to perform a preparatory operation involving the 
input of data necessary for preparing a device layout dia 
gram in a factory as shoWn in FIG. 6 and for the display of 
Workers in the same diagram. This preparatory operation 
involves the input of required data With respect to the 
foregoing three memory tables 420, 430 and 440. That is, 
?xed data is stored in the data base. 

[0078] First, required data is stored in the device position 
memory table 430 Which is used for the preparation of a 
device layout diagram. To be more speci?c, the names 431 
of various devices installed in a factory as an area of 
concern, the device positions 432 as positions Where the 
devices are to be installed, device display patterns 433 
including device display patterns and related display area, 
and device display positions 434 are inputted. The code data 
can be inputted using the keyboard 310. There may be 
adopted another inputting method Wherein a device instal 
lation draWing is inputted using a scanner and is displayed 
on the display screen of the display unit 200, then the 
aforesaid various data are de?ned While editing is per 
formed. In this case, device patterns can be fetched from the 
displayed image data. If design data of the factory as the area 
of concern has already been prepared by means of a com 
puter, the inputting operation may be done by fetching the 
design data. Of course, device display patterns may be 
formed using plotting softWare or device images may be 
fetched using a scanner, and then this data may be stored. 
Devices are arranged on the display screen to constitute a 
device layout diagram as shoWn in FIG. 6. 
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[0079] It is dif?cult for the arrangement of devices on the 
display to be in exact agreement With the actual arrangement 
of devices due to restrictions imposed on the display screen. 
Therefore, an editing may be done on the display screen of 
the display unit 200 so as to change device positions as 
necessary into a more easily visible screen. This can be done 
by using editing softWare of a screen display type. The 
position of a device display pattern can be changed by 
reWriting the corresponding portion in the device position 
memory table 430. More particularly, the change of the 
position can be performed by shifting the device of concern 
With use of a mouse or the like on the display screen. A 
display area can be inputted, for example, by designating it 
With use of the input device 300. 

[0080] Next, there is an input of data to the reader position 
memory table 440 Which stores the positions of tag readers 
510. In this table, for identifying the arrangement of the tag 
readers, predetermined identi?ers (numbers in this embodi 
ment) 441 and coordinates of their installed positions 442 
are inputted using the keyboard 310 for example. Of course, 
this constitutes no limitation to the invention. For example, 
a bar code may be af?xed to each tag reader 510 and be read 
by means of a bar code reader to input the identi?er of the 
tag reader. Corresponding to each tag reader, the icon 
display position 443 of the associated Worker to be displayed 
is also inputted. The icon display position 440 may be set in 
a plural number. The icon display position may be inputted 
by designating an easily visible position With a mouse 310 
or the like on the display screen of the display unit 200. 

[0081] Next, there is an input of data to the Worker 
position memory table 420. In this step, matters Which are 
already knoWn are inputted. More speci?cally, Workers I 
names 421, portable telephone numbers 423, portable ter 
minal numbers 424, tag IDs 425 of radio tags 520 allocated 
respectively to Workers, Worker display patterns Which dis 
play the positions of Workers and Which each constitute an 
icon for indicating communication, as Well as the display 
area thereof 426, are inputted. The Worker display patterns 
can be inputted in the same manner as is the case With the 
device display patterns described above, that is, by plotting 
the patterns With use of plotting softWare or by fetching 
images through a scanner. The display area can be inputted, 
for example, by designating it through the input device 300. 

[0082] The folloWing description is noW provided con 
cerning the operation for controlling Workers With use of the 
system of this embodiment, Which has been placed in a 
stand-by state in the above manner. It is assumed that in the 
system of this embodiment each Worker carries a radio tag 
520 With his or her ID number recorded therein and a 
portable telephone 620 or portable terminal 610 for com 
munication. Thus, by having each Worker carry a radio tag, 
the location of the radio tag indicates the location of the 
Worker. That is, by detecting the position of the radio tag it 
is possible to control the Whereabouts of the Worker Who 
carries the radio tag. Besides, by having each Worker carry 
a portable telephone or portable terminal it becomes possible 
to directly contact the Worker Who carries it. 

[0083] The control section 110 performs the processing 
shoWn in FIG. 7A and prepares a device layout diagram on 
the frame memory 120. More speci?cally, the folloWing 
processings are performed for all the devices stored in the 
device position memory table 430 successively from the 
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head device (step 601). A device display pattern 433 and a 
device display position 434 both stored in the device posi 
tion memory table 430 are fetched (step 602). The control 
section 110 plots the thus fetched device display pattern 433 
at a position on the frame memory 120 corresponding to the 
device display position 434 (step 603). In this Way a layout 
diagram corresponding to actual device positions, such as 
that shoWn in FIG. 6, is stored in the frame memory 120. 

[0084] Next, on the basis of the Worker position memory 
table 420 and using the method shoWn in FIG. 7B, the 
control section 110 plots the positions of Workers on the 
layout diagram stored in the frame memory 120. The control 
section 110 performs the folloWing processings successively 
for the information of all the Workers stored in the Worker 
position memory table 420 (step 701). Then, the control 
section 110 fetches both the Worker display pattern 426 and 
the Worker display position 427 stored in the Worker position 
memory table 420 and plots the Worker display pattern 426 
at a position corresponding to the Worker display position 
427 on the frame memory 120 (step 702). Further, for 
distinguishing betWeen Workers, the control section fetches 
the name 421 of the Worker from the Worker position 
memory table 420 and plots the Worker display pattern 426 
in such a display form as shoWn in FIG. 6 (step 705). 

[0085] In some cases, a plurality of Workers may be 
present at the same place (step 703). In this case, plotting is 
performed by shifting the display position just sideWays of 
the area stored previously in the frame memory 120 (step 
704). In this Way it is clearly shoWn that plural Workers are 
present at the same place. The storage contents of the frame 
memory 120 are converted into a video signal, Which is 
outputted to the large-screen display unit 210. In the case 
Where plural persons are present around the same device, a 
Worker display pattern may be displayed for only one person 
and the names of all such persons may be displayed. 
Alternatively, in the case of plural persons around the same 
device, only one person may be displayed as a representative 
and a description like “. . . others” may be added. Where 
only the representative is displayed, a modi?cation may be 
made such that the portion “. . . others” is de?ned specially 
and When the said portion is indicated With a mouse pointer, 
the names of persons located therein are displayed as a list 
Within a WindoW (see FIG. 8C). This prevents the display of 
Worker positions from becoming complicated at a place 
Where many Workers are present concentratively, that is to 
say, this gives a good vieW of the display screen. 

[0086] Further, a person present around a certain device 
may not be in charge of that device, so a modi?cation may 
be made such that When a Worker display pattern is indicated 
With a mouse pointer, a section or the like to Which the 
person belongs is displayed in a WindoW to make it clear 
Whether the person is a person in charge of the device or not. 
In this connection, a Worker attribute item may be provided 
in the Worker position memory table and the above data may 
be stored therein in advance. 

[0087] In this state, each tag reader 510 detects a radio 
Wave of a certain frequency transmitted from a radio tag 
520. This radio Wave detection is conducted at all times. 
When the radio Wave input from any radio tag reaches a 
certain level or higher, the reader 510 makes communication 
With the radio tag 520. To be more speci?c, the tag reader 
510 transmits an inquiry signal to the radio tag 520. Then, 
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the tag reader receives and demodulates the radio Wave 
outputted from the radio tag 520 and acquires the ID number 
recorded in the tag 520 Which has been carried together With 
the radio Wave. When requested from the control section 110 
in the central information processing system 100, the tag 
reader 510 informs the control section of the ID number of 
the radio tag 520 thus detected. 

[0088] With the number transmitted from the tag reader 
510 as a key, the control section 110 retrieves the reader 
position memory table 440 and acquires the installed posi 
tion 442 of the tag reader 510. In this Way the control section 
110 detects that the radio tag 520 is located at the installed 
position of the tag reader 510 thus detected. The result of the 
detection is stored as the Worker position 422 in the Worker 
position memory table 420 to be described later. The icon 
display position 443 corresponding to the installed position 
442 is utiliZed as the Worker display position 427 in the 
Worker position memory table 420. In the case of the radio 
tag 520, its radio Wave can be detected over a range of 
several meters or so. If the radio tag 520 is disposed for each 
detection range, the detection of the position can be per 
formed in a unit of several meters. 

[0089] The control section 110 issues the above detection 
result by sending a request periodically to all the tag readers 
510, then fetches the current positions of all the Workers 
from the position sensor 500 and updates the Worker posi 
tion 422. In this Way the system grasps the latest Workers, 
positions at all times. 

[0090] For checking to determine to Which Worker the 
detected radio tag 520 corresponds, the control section 110 
retrieves the tag ID 425 in the Worker position memory table 
420, With the radio tag ID detected from the position sensor 
500 as a key, and speci?es the Worker Who carries the 
detected radio tag 520. Thereafter, the control section 110 
fetches from the reader position memory table 440 the 
installed position 442 of the tag reader 510 Which has 
transmitted the detected radio tag ID number to the control 
section, and stores the installed position 442 as the Worker 
position 422 in the Worker position memory table 420. At the 
same time, the control section stores the icon display posi 
tion 443 in the reader position memory table 440 as the 
display position 427 in the Worker position memory table 
420. 

[0091] In the manner described above a user (a supervisor 
present in the monitor system 1) can see the current positions 
of Workers graphically on the large screen display 210, as 
shoWn in FIG. 6, and can quickly grasp in What state the 
Workers are scattered. More speci?cally, a linearly arranged 
diagram of devices in a factory and the icons of Workers 
present respectively around various devices are displayed. 
For example, as such devices, a feed roll 211, a Welder 212, 
a furnace 213, plating equipment 214, a ?rst roll 215, a 
second roll 216, a shear 217 and a take-up roll 218 are 
arranged successively to form a production line. As Workers, 
Worker display patterns 251 and speci?c individual names 
252 represented by the patterns are displayed. For eXample, 
FIG. 6 illustrates that Mr. Yamada is positioned near the 
feed roll 211, Mr. Suzuki is positioned betWeen the Welder 
212 and the furnace 213, and Mr. Sato is positioned behind 
the second roll 216. 

[0092] In a large-scale plant, such as a nuclear poWer 
plant, a very large number of site Workers are present and 
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conduct various Works. In such a case, if all the Workers are 
simply displayed, the patterns of the many Workers are 
displayed at one time on the screen, Which is complicated. 
Initially, therefore, only a device layout diagram is displayed 
as in FIG. 8A Without displaying all the Workers, and then 
by designating a device on the layout diagram it is possible 
to selectively display only the Worker Working near that 
device, as shoWn in FIG. 8B. To be more speci?c, in FIG. 
8A, if the user designates, With the left-hand button of the 
mouse 320, a device, say the second roll 216, in the layout 
diagram Which has been displayed on the display unit 200 
With a mouse pointer 321 as the input device 300, both 
Worker display pattern 251 and name 252 of the Worker 
present near the designated device are displayed as in FIG. 
8B via a procedure as shoWn in FIG. 9. This can be regarded 
as a construction Wherein the data of the other Workers than 
the Worker associated With the designated device are masked 
and only the unmasked Worker data is displayed. Further, as 
to a place Which is de?ned in connection With an area of 
concern, other than devices, only the Workers associated 
With a designated place are displayed and the data related to 
the other places are masked and not displayed. It is the 
position of the screen coordinate system that is inputted by 
the input device 300 such as the mouse 320. 

[0093] As shoWn in FIG. 9, the control section performs 
the folloWing processings for all the devices stored in the 
device position memory table 430, as shoWn in FIG. 9, (step 
901). First, the control section fetches the device display 
position 434 and device display pattern 433 of a device (step 
902), then it checks Whether the input coordinates designate 
the device concerned on the basis of the inputted coordinate 
position and device display position 434 and the siZe of the 
display pattern 433 (the siZe of display area) (step 904). 
These processings are performed until the inputted device 
can be speci?ed (steps 905 and 902). 

[0094] Once the device can be speci?ed, the control sec 
tion 110 fetches the device position 432 from the device 
position memory table 430 (step 907). Then, for all the 
Workers in the Worker position memory table 430, the 
control section 110 checks Whether the Work positions 422 
of the Workers are Within a preset distance centered on a 
reference region of the device position 432 (step 908), and 
lists up the Workers present near the designated device (step 
909). Further, in order for the display to be easily seen, the 
control section 110 sorts the Workers successively in the 
order of the shorter distance of the Worker position 422 from 
the device position 432 and displays the result of the sorting 
(step 910). It is optional Whether this display is to be made 
using the Worker display patterns 426 on the screen of the 
large-screen display unit 210 or is to be made in a tabulated 
form. 

[0095] By the above designating method, it is possible to 
display only the associated Worker even When there are 
many Workers and thus it is possible to check Workers 
ef?ciently. As noted previously and as shoWn in FIG. 8C, a 
plurality of Workers positioned around a designated device 
may be displayed as a list using a WindoW 253, as shoWn in 
FIG. 8C. Within the WindoW 253, the Workers may be sorted 
in the order of the shorter distance from the designated 
device or in the order of the rank of the Workers. 

[0096] While Work is being performed, there sometimes 
occurs a case Where communication is to be made With a 
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Worker. In this embodiment, as shoWn in FIG. 10, by merely 
designating a Worker display pattern 252 With the mouse 
pointer 321 through the input device such as the mouse 320 
(the right-hand button of the mouse 320), it is possible to 
communicate With the designated Worker in accordance With 
steps 1101 to 1105 shoWn in FIG. 11. As mentioned previ 
ously, it is the position of the screen coordinate system that 
is inputted by the input device 300. 

[0097] Therefore, With respect to all the Workers stored in 
the Worker position memory table 420, the control section 
110 fetches the Worker display position 427 of a Worker and 
the pattern siZe in the Worker display pattern 426 and checks 
Which Worker the inputted screen coordinates designate 
(steps 1101, 1102, 1103). Once the Worker is detected, the 
control section 110 fetches the number of the portable 
terminal 434 and that of the portable telephone 433 stored in 
the Worker position memory table 430 (step 1104) and starts 
communication With the Worker through the communication 
section 130 (step 1105). In this Way, by utiliZing a spatial 
sense, it is possible to quickly ?nd a Worker for communi 
cation and start communication With the Worker. 

[0098] As to the communication, it is sometimes desired 
to communicate not With a speci?c Worker, but With any 
Worker present near the device of concern. Therefore, in this 
embodiment, as shoWn in FIG. 10, upon depression of the 
right-hand button of the mouse 320, the device position 432 
and the position of the screen coordinate system inputted by 
the mouse 320 are checked in the same manner as in FIG. 
9 for not only the information alone stored in the Worker 
position memory table 430, but also all the devices stored in 
the device position memory table 430, and the control 
section checks Whether a device has been designated by the 
mouse 320 (steps 1106 to 1110). If any device is designated, 
Workers present around that device are speci?ed (steps 1111 
to 1114) as is the case With the latter-half processing in FIG. 
9, then the numbers of portable terminals 434 and portable 
telephones 433 of all the speci?ed Workers are fetched, and 
communication is started through the communication sec 
tion 130 (step 1115). Thus, even Without specifying a 
Worker, it is possible to make communication With a Worker 
present near the device of concern. In the case Where a 
communication is to be made multi-addressWise With per 
sons present near the device of concern, a communication 
can be established by merely designating the device on the 
display unit 200. 

[0099] The above device designating method is also effec 
tive in the case Where there is no display of a Worker on the 
display unit 210, as shoWn in FIG. 8A. In such a state of the 
display as shoWn in FIG. 8A, if a device is indicated With 
the mouse pointer 321 and the right-hand button is 
depressed, the processing in FIG. 11 is carried out and it is 
possible to communicate automatically With a person 
present near the device. There also may be adopted a slight 
modi?cation of this method such that in the last step 1115 of 
FIG. 11 the Workers detected by the illustrated processing 
are sorted in the order of the shorter distance from the device 
and communication is made With the person positioned 
nearest to the device. In this case, by merely indicating the 
display pattern of the device, it is possible to contact the 
Worker closest to the device. In these examples, all that is 
required for the user is to pick out the device to be contacted, 
Without the need of picking out a Worker. Thus, it is possible 
to diminish the Work load of the user. 






