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VISI'l'ING l?LAN GENERATION METHOD AND SYS'l'EM 

BACKGROUND OF THE INV:ENTI~N 

Field of the Invention 

The present invention relates to a method for generating 

a visiting plan and a system therefor. More particu1arly, t:h~ 

invention pertains to a visiting ·plan generating method and 

system wherein, for a plurality of groups having invariable 

and/or variable members (persons or apparatuses} to visit a 

plurality of destinations on a task-sharing basis, optimum 
. 

formation of the plural groups, optimum destinati.on assignment 

eo the plura1 groups, and optimum planning for each of the plural 

groups can be carried out. 

Description of the Related Art 

As a typical example of a problem concerning generation 

of an optimwu visiting plan, there is a.classic mathema~ical 

problem called the irraveling Salesman Problem, in whi<:h an order 

of visiting a plurality of cities through a minimum: t:9tal path 

is to be determined on the assumption that a. visit must be made 

to each of the plural cities only once. 'l'hat is to.say, in the 

Traveling Salesman ~roblem, a travel distance uniquely 

determined according t:o an order of visiting cities is used as 

a cost function to seek an optimum solution. For example, an 

approximate solution to the 'l'raveling Salesman Problem has been 

proposed by Hopfield, J. J. and Tank, D. w. (Hopfield, J. J. 

O& 'rank, n. W.. {1985) 11 Neural 0 computation of Decisions in 

. Optimization Problems, Biological Cybernetics, 5.2. pp. 141 ·• 

152) using the Hopfield model (Hopfield, J. J., (1984) Neurons 
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with graded response have collective computational propert:ies 

like those of two-state neurons; Proceedings of the National 

Academy of s·ciences, USA, 81, pp. 3088 - 3092). 

In the Traveling Salesman Problem handled in conventional 

solution methods, however,· optimization has been attempted on 

the premise that a single salesman is to visit all the cities 

of interese. 

In a situation where one salesman cannot cover all the 

cities of interest, it is· required to make assignment-to a 

pluralicy of salesmen. An optimum solution mechod in such a 

case has not been devised heretofore, however. · 

SOMMARY OF THE INVENTION 

In view of the foregoing, it is an objecc of the present 

invention to provide a visiting plan generation method and 

system for promptly carrying out optimum formation of groups, 

opeimum destination assignment to the groups, and optimum 

planning for each of the groups in an optimization problem 

concerning a visiting plan. 

It is another a:bj ec:t of the present invention to provide 

a visiting plan generation method and system for making an 

optimum solution for a visiting plan applicable to generation 

of such action plans as a transportation plan, process plan, 

and operation plan. 

In accomplishing these objects of the present invention, 

there is provided a technique in which a visiting.plan is 

generated for a plurality of groups instead of ~eneration of 

a visiting plan for an individual as in the conventional solution 
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methods for the '!'raveling Salesman Problem. According to one 

aspect of ·the present inv7ntion~, ... at. least information on a 

plurality of groups, lnformation on members of eac:h of the plural 

groups, and information on destinations are input, optimum 

formation of the plural ·groups and optimum destination 

assignment to ·each of the plural groups a:re made using a cost 

func:tion for evaluating a visiting plan. Thus, in preparation 

of a visiting plan for a plurality of groups to visit a plurality 

of destinations on a task-sharing basis, it is possible to carry 

out optimum formation of the plural groups, optimum destination 

assignment to the plural groups, and optimum plai:ning for ea.ch 

of the plural grQups. 

Further, in acc:ordanc:e with ai;i.other aspect: of the present 

invention, using the cost function, a maximum cost value in a 

plurality of groups is minimized, an average cost value in the 

plural groups is minimized, or cost values in the pl.ural groups 

are equalized. 'l'hus, it is possible to generate a visiting plan 

so that visiting actions can be taken at low cost from a viewpoint 

of the whole of the groups or wi~hout varia~ion in cost among 

the groups. 

Still further, if an unassigned destination is found 

during generat.ion· processing operation of a visiting plan, new 

assignment of the unassigned des.tination and re-formation ot 

the visiting Plan are pe~formed. As required, re-assignment 

of already ·assigned dest.inations and/or re-arrangement. of 

groups, and visiting plan re-formation therewith can be 

perforll\ed. It is also possible to make re-arrangement of. 

variable-member groups as required. When the unassigned 
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descination is.added tor group re-arrangemenc, optimum 

formation of the groups, optimum destination assignment to the 

groups, and optimum planning for each of the groups can be 

carried out according to the result of cost calculation. In 

this manner, according to the visiting plan generation method 

of the present invention, for a plurality of groups having 

invariable and/or variable members (persons or apparatuses} to 

visit a plurality of destinations on a task-sharing basis, it 

is possible to prompcly accomplish optimum formation of 

variable-member groups, optimum destination assignment to the 
. . 

groups, and optimum planning for each of the groups: The present 

invention can therefore provide an effective method applicable 

to generation of such action plans as a transportation plan, 

process plan, and operation plan • 

.In accordance wich another aspeoc of the present invention,· 

for generating a visiting plan in which a plurality of gr.oups 

are to visit a plurality of destinations on a task-sharing basis, 

at 1east informaeion on the piural groups, informat~on on 

members of the plural groups, and information on the 

.destinations are input, and optimum formation of the plural 

groups and optimum destination assignment to each of the plural 

groups are made using a cost function for evaluating the visiting 

plan. i:t'hus, the present invention makes it possible to carry 

out optimum formation of the groups, optimum destination . 
•.·, 

assignment to the groups., and. optimum planning for each of the 

groups. 

Furthermore, at least one of processing operations 

including minimization processing for minimizing a maximum cost 

I 
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value in a plurality .of groups. minimiza~ion processing for ., .. 
. .( 

minimizing an average cost value in the plu~al groups, and 

equalization processing for. equalizing cost values in the plural 

groups is carried out using a cost function. Thus, optimum 

formation of the groups, optimum destination assignment to the 

groups, and optimum planning for each ·of the groups can be 

ac:c:omplished at low cost f:c"om a 'viewpoint of the whole of the 

groups·. It is aiso possible to· accomplish optimum formation 

of the groups, opti~um destination assignment to the groups, 

and optimum planning for each of the groups without variation 

in cost accor.ding to the result of cost calculation. 

Still further, in accordance with another aspect of the 

present invention, if there is an unassigned deseination, new 

assignment of the unassigned destination and visiting plan 

re-formation therewith are performed. As l:'equired. 

re-assignment of aiready assigned destinations and visiting 

plan re-formation therewith can be performed. Thus~ any 

unassigned destination can be added, and even with addition of 

the unassigned destination, optimum formacion of the groups, 

optimum destination assignment to the groups, and optimum 

planning f Or each Of the groups can be carried out according 

to the result of cost calculation. 

Still furthe:c", in ac:cordance with another aspect of the 

present invention, there is provided a visiting plan generation 

method wherein, for a plurality of groups ha~ing invariable 

and/or variable tnembe:i;-s to visit a plurality of destination on 

a task-sharing basis. optimum formation of varia~le·member 

groups, optimum destination assignment to the plural groups. 

I 
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and optimum pla~ni:ag for. each of the plural groups are 

accomplished. I:a. the Yisiting plan generation method, at lease 

information. on the plural destinations, information on the 

plural groups, and informa'tion on the plural members are input, 

and new assignment o:C an unassigned destination and visiting 

plan re-formation ther~with are performed using a cost function 

for visiting plan evaluation. As required, re-assignment of 

already assigned destinations and/or re-arrangement of· the 

variable-member groups ·and visiting plan re-formation 

therewith are performed. Further, at least one of processing 

operations including minimization processing for minimizing a 

maximum cost value· in the plural groups, minimi za ti on processing 

for minimizing an average cost value in the plural groups, and 

equalization processing for equalizing cost values in the plural 

groups is carried out. Thus, optimum formation of the groups, 

optimum destination assignment to the groups, and optimum 

planning for each of the grou~s c:an be accomplished. 

Still further, in accordance wi.th another aspec1: of the 

present invention, there is p:rovided a visiting p1an generation 

method in which the information on destinations contains 

locations of the destinations. and as required, ·the information 

of the destinations also ·contains conditions of tasks to be 

performed at the destinations. Thus, according to the 

locations of the destinations and the conditions of the tasks 

to be perfo.t"ll\ed at the destinations, it is possible to make 

optimum formation of the groups, optimum destination assignment 

to the groups, and optimum planning for each of the groups. 

Still· further, in accordance with another aspect of t.he 

/ ,. 
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present invention, in case that information on any group 

contains attributes of the group (invariable or variable 

a.etribute values) and group constraints for constraining 

members belonging to the group and that the group is a 

variable-member group, initial group formation data is also 

indicated. Thu·s~ according to characteristics of respective 

groups, it is possible to carry out optimum formation·of the 

groups, optimum. destination assignment to the groups, and 

optimum planning for each of the groups. 

Still further, in case that the atcribute values of any 

group are variable, initial group formation data is also 

indicated. 'l'~us, .·with an initial group fo:rmation taken into 

account as a group characteristic:, optimum formation of the 

groups, optimum destination assignment to the groups, and 

optimum planning for each of the groups can be carried out .. 

Still further, in accordance with another aspect of the 

present invention1 in case that constrains for any group include 

a relationship among members belonging to the group and that 

the g:roup is an invariable-member group, data of group formation 

is also indicated. In case that the group is a variable-member 

group, the maximum number of accommodable members and 

designations thereof are indicated. Thus. according to 

characteristics of members belonging to respective groups1 it 

is possible to c::arr;y out optimum formation of the groups, .optimum 

destination assigillllent to the groups, and optimum planning fo:r 

each of the groups. 

Still further, in accordance.with another aspect of the 

present invention, ~nformation on any member contains a mobile 
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capability of t:he member (a speed of movement o:r a value 

equivalent thereto) and a working capabilit.y (a time to be taken 

for accomplishing a task or a value equivalent thereto)• Thus, 

according to characteristics of respective members·, optimum 

format:ion of the groups, optimum assignment to the groups, and 

optimum planning for eac:h of the groups can be carried out. 

Still further, in accordance with another aspect of the 

present invention, a cost function.contains a coefficient 

inherent in each group and/or a chreshold inherent therein. 

Thus, in a fashion in which a ratio of loads on respective groups 

is specified, optimum formation·of the groups, "optimum 

desei:a.ation assignmene to the groups, and opcimum planning for 

each of the groups can be carried ou-t. 

Still further, in accordance with another aspect of the 

present invention, a value of a cost function (cost value) 

represents a value of distan~e (or a value which can be 

represented in terms of distance through conversion) and/or a 

value of time (or a vaiue which can be represented in te-rms of 

time through coll.version). 'rhus, in terms of time or distance, 

optimum formation of the groups, optimum destination assignment 

to the groups, and optimum planning for each of the groups can 

be carried out. 

Sti°ll further, in accordance "1ith another aspect of the 

present invention, at the time of new assignment of an unassigned 

deseination and visiting plan re-formation therewith, group 

selection is made for the unassigned destination, tentacive 

assignment of the unassigned destination, re~formation of a 

tentative visiting plan, and tentative cost calculation are 
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performed for each group, the unassigned destination is for.na.lly 

assigned· to a gro~p having a minimum tentative cost, and the 

tentative visiting plan is·adopted formally. Thus, new 

assignment of Che unassigned de$tination can be accomplished 

promptly. 

Still further, in accordance with another aspect of the 

present invention, in group selection, at least: a group having 

a minimum cost at the current point of time is selected. Thus, 

new assignment of the unassigned destination can be accomplished 

promptly and optimally. 

Sti1l further, in accordance with another aspect of the 

present inventio~, in re-assignment of already assigned 

destinations and visiting plan re-formation therewith, a 

plurality of groups are selected, the selected plural groups 

are divided into a group having a maximum cost (group A) and 

a set of the other groups, already assigned destinations are 

tentatively unassigned from the group A, tentative visiting plan 

re-for~a.tion and tentative cost (teneative cost A) calcul.ation 

are performed for the group A, tentative assignment of the 

tentatively unassigned destinations, tentative visiting plan 

re-formation, and tentative cost calculation are performed for 

each group belonging to the set of the other groups, and if a 

minimum tentative cost {tentative cost :B) and the tentative c:ost 

A are lower than an original cose of the group A, tentative 

conditions that have caused the tentative cost A and tentative 

cost Bare adopted formally. Thus, re-assignment of the already 

assigned destinations can be carried out promptly. 

Still further, in accordance with another aspect of the 
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present invencion, in selection of· a plur~lity of groups, at: 

least a group having a maxim~ cost: at the current point of time 

and/or a group having a minimum cost at the current point of 

time are se1ected. Thus, re-assignment of the already assigned 

deseinations can be carried out promptly and optimally. 

St:ill further, in accordance with another aspect of the 

present invention, in variable-member group re-arrangement and 

visiting plan re-formation therewith, a variable-member group 

in which the number of members is smaller than the maximum number 

of accommodable members is se1ected, unassigned members are 

selected within a range that group constraints are satisfied, 

each of Che members thus selected is tentatively assigned to 

the selected variable-member group, tentative visiting plan 

re-formation and tentative cost calculation are perfo:r:med, and 

if a min~mum tentative cost is lower than an original cost of 

the selected variable-member group, tentative conditions that 

have caused the minimum tentative cost are adopted formally. 

Thus, addition of the unassigned members to the variable-member 

group can be carried out promptly. 

Still fui:ther, in accordance with another aspect of the 

present invention, in variable-member group selection. among 

variable-member groups in which the number of members is smaller 

than the maximum number of accommodable members, a 

variable-member group having a ma.Ximum absolute value of 

difference between the number of members and the maximum number 

of accommodable members is selected. Thus, addition of the 

unassigned members to the variable -member group c::an be carried 

out promptly and optimally. 
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Still further, in accordance with another aspect of the 

present invention, in variable-member group re-arrangement and 

visiting plan re-formation therewith, a variable-member group 

is selected, at least one of members of the selected 

variable-member group is unassigned, unassigned members are 

selected within a range that group constraints are satisfied, 

each of the members thus selected is tentatively assigned to 

~he selected variable-member group, tentative visiting plan 

re-formation and. tentative cost calculation are performed., and 

if a minimum tentative cost is lower than an original cost of 

the selected variable-member group, tentative coaditions that 

have caused. the ~·inimum tentative cost is ad.opted formally. 

Thus, assigned members belonging to a vax:iable·member group can 

be exchanged· with unassigned members promptly. 

Still further, in accordance with ano~her aspect of the 

present invention, in variable-member group selection, a 

variable-member group having a maximum cost at the current point 

of time is selected. Thus, assigned members belonging to a 

variable-member group can be exchanged with unassigned members 

promptly and optimally. 

Still further, in accordance with another aspect o~ the 

present invention, in variable-member group re-arrangement and 

visiting plan re-formation, a plurality of variable-member 

groups are selected, the selected plural variable-member groups 

are divided into a variable-member group having a maximum coat 

(variable-member group A) and a set of the other variable-member 

groups, tentative member exchange is made between each 

variable-member group belonging co the set of che other 

I 
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·var.ia.ble·m~mber .. grou};)s and the variable-member group .. :\. within· 
. •. 

a rang:e :that group constraints are satisfied, ten ta ti ve visiting 

plan re-f~rmation and tentative cost c:alculation are performed 

for the set of the other variable-member groups. tentative 

visiting plan re-formation and tentative cost calculation are 

performed for the variable-member group A, a tentative cost. of 

the set of the other variable-member groups is compare4 with 

a tentative cost of the variable-member -group A to select a pair 

cost corresponding to a higher one, and if a minimum value of 

the pair cost is lower than ~n original cost of the 

variable-member group A (maximum cost), tentative conditions 

that have caused t;he minimum value of the pair cost. are adopted 

formally. Thus, member exchange between the variable·member 

groups can be carried out promptly. 

Still further, in accordance with another aspect. of the 

present invention, in selection of a p~urality of 

variable-member groups, a variable-member group having a 

maximum cost. ·at the current point of time is selected. Thus, 

member exchange between the variable-member groups can be 

carried out promptly and optimally. 

Still further. in accordance with another aspect of the 

present inveneion1 i:u selection of a plurality of 

variable-member groups, either one of a variable-member group 

having a maximum cost at the current point of time and a 

variable-member group having a minimum cost at the current point 

of time is selected. Thus, member exchange between the 

variable-member groups can be carried out promptly. 

Still further, in accordance with another aspect of the 
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present invention, there is provided a visiting plan generation 

system comprising: input means for receiving various kinds .of 

necessary information for visiting p·lan generation: state 

memory means_ for memorizing_· a· state taken ~-t a predetermined 
" 

poin~ of time and.an optimµm state in preceding visicing plan 

conditio_n_s; new-assignment -~eans for newly assigning an 

unassigne~ destination; r~-assignment means for re-assigning 

an already assigned destination; group re-arrangement means for 

re-ar:ra·nging groups; plan re-formation means for re-forming a 

visiting plan for-each group; and cost calculation means for 

ca.lcul.ating a visiting plan cosc for each group. In this system, 

optimum formation.·of the groups, optimum destination assignment 

to the groups, and optimum planning for each of the groups can 

be carried oue efficiently. 

Still further, in accordance with another aspect of the 

present inv~ntion, there is provided with a visiting plan 

generation system wherein the input means is so structured as 

to re~eive at least information on destinations, information 

on groups._ and inf orma ti on on members. Thus, based on each of 

these information, optimum_ formation of the groups, optimum 

destination assignment to the groups, and optimum planning for 

each of the groups can be performed efficiently. 

As mentioned above, the present. invention provides a 

visiting plan generation method wheJ:"ein, for a plurality of 

groups having invariable and/or variable members (persons or 

apparatuses) to visit a plurality of destinations on- a 

task-sharing basis, it is possible to promptly accomplish 

optimum formation 0£ variable-member groups, optimum 

__ ./ 
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destination assignment to t.he groups, and optimum planning for 

ea.ch of the groups. The present invention is there~ore usable 

as an effective method in applications of generating such action 

plans as a transportation plan, process plan, and operation plan. 

Accordingly, it is a general object of the presenc 

invention to provide a v.isiting plan generation method and 

system for promptly carrying out optimum ·formation of groups, 

optimum destination assignment to the groups, and optimum 

planning for each of the groups in an optimization problem 

concerning a visiting plan. 

Another object of ehe present invention i~ to provide a 

visiting plan genE11ration method and system for making an optimum 

solution for a visiting plan applicable to generation of such 

action plans as a transportat~on plan, process plan, and 

operation plan. 

The above and othe~ objects, features and advantages of 

the present invention will become more apparent from the 

following detailed description with reference to the 

accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

PIG. 1 is a block diagram of a system for implementing 

a visiting plan generation method in a. preferred embodiment of 

the present invention; 

FXG. 2 is a diagram showing information on destinations 

in the preferred embodiment of the present invention; 

FIG. 3 is a diagram showing iI?-formation on. groups in the 

preferred embodiment of the present invention; 
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FIG. 4 iif'a'.· diagram s'howing information on members in .the .. . ~ . __ ,. . . 

preferred embodiment of the present invention; 

PIG. s is a diagram showing formation of groups and a 

visiting plan therefor in the preferred embodiment of the 

present invention; 

FIG.· 6 is a diagram showing destination assignment to 

groups in the preferred embodiment of the present invention; 

FIG. 7 is a diagram showing belongingness of members to 

groups in the pref erred embodiment of the present invention: 

!':tG. a is a f1owcha:rt for explanation of a new assignment 

processing operation by new-assignment means in ·the preferred 

embodiment of the present invention: 

FIG. 9 is a flow chart for explaining the first half of 

a. :re-a.ssi9'1Ullent processing operation by re-assignment means in 

the pref erred embodiment of the present· invention; 

F:IG. 10 is a flowchart: for explanaeion of the sec:ond half 

of the re-assignment processing operation continued from FIG. 

9; 

FIG. 11 is a flowchart for explanation of a group 

re-arrangement processing operation by group re-ar~angement 

means in the pref erred embodiment of the present invention; 

FIG. 12 is a flowchart for explanation of another group 

:re-arrangement processing operation by the· group 

re-arrangement.means in the preferred embodiment of the present 

invention; · 

F_IG. 13 is a flowchart. for explanation of the first half 

of another group re-arrangement processing operation by the 

group re·arrangement means in the preferred embodiment of the 

I 
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presenc invention; and 

FIG. 14 is a flowchart for explanation of the second half 

of the group re-arrangement processing operation continued from 

i''IG. 13. 

DETAILED DESCRIF~ION OF THE PREFERRED EMBODIMENTS 

The present invention will now be described in detail by 

way of example with reference to FIGS. 1 to 14. 

Referring to PIG. 1, there is shown a block diagram of 

a visiting plan generation system for implementing a visiting 

plan generation method in~ preferred embodiment of tb:e present . 

invention. In FI.G. 1, reference numeral 11 indicates input 

means.for receiving various kinds of informacion including at 

least information on destination, inf0rmation on groups, and 

· information on members, reference numeral 12 indicates state 

me~ory means for memorizing a state taken at a predetermined 

point of time (group formation, group visiting plan, destination 

assignment. belongingness of members) and an optimum state in 

preceding visiting plan conditions, reference numeral 13 

indicates new-assignment means for newly assigning an 

unassigned destination, reference nume~al 14 indicates . 

re-assignment means for re-assigning an already assigned 

destination, reference numeral 15 indicates group 

re-arrangement means fo~ re-arranging groups, and reference · 

numeral 16 indicates plan re-formation means for re-forming a 

visiting plan for each group, reference numeral 17 indicates 

cost calculation. means for (:a.lculating a. visiting plan cost for 

each group, and reference numeral 18 indicates output means for 

·, 
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delivering output data. The input means 11 reads in the 

information on destiuations, information on groups, and 

information on members, and retains these read-in information. 

Referring to PIG. 2, there is shown an example of 

information on destinations. .For instance, destination 3 is 

at location "X • 13, Y .. 5 11
, and a member visiting destination 

3 is to· accomplish tasks A and S. 

Referring to FIG. 3, there is shown an example of 

information on groups· •. For instance, group 2 is a 

invariab~e-member group consisting of members 2 and· 6, and a. 

relationship between me:uibers 2 and G belonging.to this group 

indicates a condi"tion that two members are to be positioned 

withi:11 a predetermined distance range (e.g., a constraint in 

a situation where two members go on a visit while communicating 

with each other using transceivers. or two members are connected 

by a cord) . Group 3 is a 'Variable-member groups, the maximum 

number of members in this group is 3, any member may be made 

to belong to this group, a relationship of members indicates 

a condition t.hat three 11\embers are to be aligned equidistantly, 

and members 1 and 4 are p~ovided in initial group forll\at.ion. 

Referring to FIG. 4, there is shown an example of 

information on members. For instance, member i provides a 

mobile capability (speed of movement) of 7, a working capability 

(time requirement) of 3 for task A, a time requirement of 2 for 

task B, and a time requirement of 100 for task c (i.e., membe·r 

1 is not. good at task C) . 

Then, the state memory means 12 is described below. 

Information on destinations, information on groups~ and 

i" 
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information on membe.re reeained in the input means . ll are fed 

to the state memory means 12, in which a state {including group 

formation, group visiting plan, destination assignment, and 

belongingness of members) is then initialized. Thereafter, the 

state memory means 12 updates and memorizes a scate according 

to a change indicated by the c.ew-a.s~ignment means 13, the 

re-assignment means 14., and the group re-arrangement means 15, 

which will be explained more fully later. 

Referring to FIG. 5, there is ~hown an example of formation 

of groups and a visiting plan therefor. For instance • 
. 

variable-member group 3 includes members l and 5. Member l 

belonging to this group is to visit destinat.ion 9 for performing 

task C, member S is to visit destination 1 for performing task 

c, and member 5 is to visit destination s for performing task 

B. 

Referring to FXG. 6, there is shown an example of 

destination assignment to groups. For instance, destination 

1 is assigned to group 3, and destination 2 is an unassigned 

destination. 

Referring to FIG. 7, there is shown an example of 

belongingness of members to groups. For instance, member l 

belongs to group 3, and member 3 is not yet made to.belong to 

any group. The state memory means 12 memorizes these conditions. 

After the number of unassigned destinations becomes zero, the 

state memory means 12 al.so memorizes a minimum of a state cost 

F (X) attained.so far. (State cost F (X): A cost in state X; 

to be distinguished from Fi (Xi) representing a cost of visiting 

plan Xi for group "i" in state x, which is calcul.ated by the 

.. .. ~. 
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cosc calculation means 16 to be explained later) That is to 

say, the visiting .plan generation method ·of the present 

invention has a feature that a minimum of the state cost F (X) 

is determined. 

Further, the visiting plan generation method of the 

present invention is characterized in that a maximum cost value 

in groups is minimized and in that cost values in groups are 

equalized. For instance, the sta~e cost F (X) is subjected to 

minim:i.zat:ion as expressed. below: 

F (X} ~ ax MA.Xi [Fi (Xi)] + ~ x S (X) .(Eq. 1) 

In this expression, MA.Xi [Fi (Xi)] is a function that 

returns a maximum value with respeot to 11 i 11 of Fi (Xi), i.e., 

a fu:n.ccion tha.t returns a smaller value as a maximum cost value 

in groups in state X is decreased. s (X) is a function that 

evaluates variation with respect to "i" of Fi (Xi) in state x, 

i.e., a ~unction that returns a smaller value as cost values 

in groups in state X are equali::1;ed. As a concrete example of 

S (X) • a standard deviation or variance function for "in of Fi 

(Xi) in state xis applicable. ~s to coeffioients a and~. 

condieions 11 a ~ 0'' and 11 BA'l'A ~ 0 11 :must be satisfied on the 

premise that at least one of them has a value. 

More specifically, the state cost F (X) defined by 

Equation 1 takes a smaller value as a maximum cost. value in groups 

in state X is decreased and/or as cost values in groups_ in state 

X are equalized. Through minimization of the sta~e cost F (X) , 

it is possible to carry out minimization of a maximum cost value 
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in groups and/or equalization of cost values in g~oup$. 

· vurther, for realizing minimization of an a~erage cost 
. ~ -· 

value in groups and/or ~qual~zation of cost values in groups, 

the scate cost F (X) may be expressed as shown below, for example: 

F (X) ... a x AVEi [Fi (X1) l + B ·x s {X) (Eq. 2) 

In this expression, AVEi [Fi (Xi)] is a function for 

returning an average value wi t.h respect to 11 i" of Pi (Xi) • i.e .• 

a function that returns a smaller value as an average cost value 

in groups in state X is decreased. 

Then, the new-assignment means 13 is described below. 

State X memorized in the sate memory means 12 is fed to the 

new·assignmeiit·means 13. Using the plan re-format.ion means 17 

(to be explained later), the new-assignment means 13 newly 

assigns an unassigned destination to a group. FIG. 8 shows an 

example of a :Clowc:::hart. of internal processing to be c:::arried ou·t: 

in the ~ew-assig:ament means 13. As shown in FIG. a, in step 

S801, rei!erence is made to state x (FIG. 6) for selecting one 

or plural unassigned destinations. Then, in step ~802, except 

groups having no members. one or plural groups including a group 

having a minimum cost at the current point of time are selected. 

Then, for each selected g:roup (step S803), the following steps 

are taken: Any selected unass.igned destination is centatively 

assigned to each selected group (step S803a) , a~d using the plan 

re-formation means 17, a tentative visiting plan and a tentative 

cost are determined for each selected group (step S803b) • Then, 

in step S804, a group 11 a 11 having a minimum tentative cost is 

. .t 

.I 
-;;-~ .· 



selected from che selected groups. Then, in step SSOS, an 

unassigned destination is formally assigned to the group "a 11 
• .... 

Finally~ ·the tentati,,;e visiting p;an for the group '"a" is adopted 

as· a fo~mal 'Visiting plan. 'l'hrough the steps m~ntion.ed above, 
.. . 

a proper group can be determined for assignment of each 
. . . . -· . 

unassigned destination·• 

'!'he ·re-~ssignment mea~~ 14 is then described below. State 

X memorized in .the· sate memory means 12 is fed to the 

re-assignment means 14. Using the plan re-formation means 17_, 

the re-assignment means 14 re-assigns an already assigned 
. 

destination to· a group. FIG. 9 presents an example of a 

flowchart showing· the first half of re-assignment. processing 

to be carried out by ehe re-assignment means 14, and PIG •. 10 

presents an example of a flowchart showing the second half of 

re-assignment processing to be carried out by ehe re-assignment 

means 14. Referring to these figures, ·in step S901, except 

groups having no members, a plurality of groups including a group 

having a maximum cost at the current point of time and/or a group 

having a. minimum cost at the current poine of time are sele~ted. 

Then, in step S902, the $elected groups are divided into a group 

having a maximum cost (group "A") and a set of the other groups 

(group set). Then, in step 5903, a .destination is tentatively 

unassigned from the group uA". In. step S904, using Che plan 

re-formation means 17, a tentative visiting plan and a tentative 

cost are determined for the group 11 A11 , Then, fo:r: each group 

in the set of the other groups ($905), the following steps are 

taken: The destination which has been tentatively unassigned 

in step S903 is tentatively assigned to each g·roup therein 
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(S90Sa} I and using che ·plan re· formation means·'l 7 I a tentative 
. - ... ·. :/" 

vis_iting plan and a tentativ~ c-ost are detei:mi ... ned for each group 

therein (S90Sb). Then, -in step S906, group "a" having a minimum 

tentative -~ost is selected from the set of the other groups. 

Finally, i~ both· th~ ten_~ati:ve cost of group "A" and the 

~entative cost of_ ~roup 11 a" are lower than an original cost of 

group· "A"- (a cost· indicated before tentative unass.ignment) 

(S907), the following steps are ta~en~ The tentative 

unassignment of group "A" in $tep.-S903 is formally. ~dopted 

(S907a), the _tentative visiting plan for group 1'A" in step S904 

is formally adopted (S907b) , the te:q:t.ative assignment to group 

11 a 1
• in step S905a is formally adopted -(S907c), and the tentative 

visiting plan for group "a 11 in step s90Sb is formally adopted. 

Through the steps mentioned above, an already assigned 

destination can be re-assigned to a proper group. 

'l'he group re· arrangement means 15 is then described below. 

State X memorized in the state memory means 12 is fed to the 

g.roup re-arrangement: means 15. Using the plan re-formation-

means 17, the ·group re· arrangement means 15 re -arranges groups. 

FIGS. 11, 12. 13 and 14. present examples of flowcharts showing 

group re-arrangement processing to be carried out by the group 

re-arrangement means 15. The following explains the group 

re-arrangement processing with reference to these figures. 

Note that FIGS. 13 and 14 are flowcharts showing the first half 

and the second half of a group re-arrangement processing 

operation, respectively. 

Referring to FIG. ll, in step Sl001, a variable-member 

group in which the number of members is smaller than the maximum 

.. t. 
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nu~er of accommodable members {FIG. 3) is selected. In this 

step, it i.s alternatively prefera~_ie· to select a variable-member 

group having a maximum absol.ute ·value of difference between the 

number of members and the maximum numbe.?:: of accommodable members. 

Then, ·in step 51002, unassigned members are selected within a 

range that group constraints (FIG. 3) are satisfied. Then, for 

each of the unassigned members thus selected (S1003), the 

following steps are taken: Each selected member is made to 

tentatively belong to the selected variable-member group · 

(Sl003a), and using the plan re-formation ~~ans 17, a tentative 

visiting plan and a tentative cost are determined (S1003b). 

Finally, if execution of step S1003 results in a condition that 

a minimum tentative cost of the selec~ed variable-mexnl:>er group 

is lower than an original cost thereof (Sl004), the following 

steps are taken: An unassigne~ member "a" which has caused t:he 

minimum tentative cost is selected (S1004a), the unassigned 

member 11 a 11 is made to formally belong to the selected 

variable-member group (Sl004b), and the tentative visiting plan 

is formally adopted for the seiected variable-member group 

(Sl004c) • Thus, an unassigned member can be added to a 

variable-member group in which the number of members is smaller 

than the maximum number of ·accommodable members (FXG. 3). 

Referring to FIG. 12, in step $1101, a variable-member 

group is selected and its members (at least one of members) are 

unassigned. In·variable·group selection, it is alternatively 

preferable to select a variable·member group having a maximum 

cost at the current point of time. Then, in step S1102, 

unassigned members are selected. within a range that group 
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constraints (FIG. 3) are satisfied. Then, for each of the 

unassigned members thus se1ected (S1103), the following steps 

·are taken: Each selected member is made to tentatively belong 

to the selected variable-member group (S1103a}, and using the 

plan re-formation means 17, a tentative visiting plan and a 

tentative cost are determined (S1103b). Finally, 1£ execution 

of step Sll03 results in a condition that a minimum tentative 

cost of the_ selec:te~ variable-member group is lower than an 

original cost thereof (S1104), the following steps are taken: 

The members te_ntati.vely unassigned in step Sll01 are formally 

unassigned from the selected variable-member group {Sll04a), 

an unassigned meml;>er "a" which has caused the minimum tentative 

cost is selected (S1104b), the unassigned.member 11 a 11 is made 

to formally belong to the selected variable-member group 

(S1104c), and the tentative visiting plan is formally adopted 

for the sel.ected variable-meD\be:r group (S1104d) • Thus, l\'lembers 

can be exchanged even for a variable-member group in which the 

number of members is equal to the maximum number of accommodable 

members (F~Q. 3). 

Referring to FIGS. 13 and 14, in step Sl201, a plurality 

of variable-member groups are selected. In variable-member 

group selection, at least one variable-member group having a 

maximum cost at the current point of time may be selected from 

all the variable-member groups. In an alternative fashion, a 

variable-meinb~r group having a maximum cost at the currenc point 

of time and a variable-member group having a minimum cost at 

the current point of time may also be selected from all the 

variable-member groups. Then, in step 1202, the selected 
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variable-member groups are divided into a variable-member group 

havin·g a maximum cost. {variable-member group "A") and a set of 

the other variable-member groups (variable-member group set) . 

'l'hen, for each variable ~member group belonging to·· the set of 

the other variable-member groups (Sl203), the following steps 
. '•' • - • & 

.. _,.· 

are taken.;· Wich_in a range that group·constraints are satisfied, 

members are tentatively-. e~changed be_t;ween the variable-member 

group HAii and each·variahle-membex- group belonging to the set 
. . -: .. . . 

of the other variable-member groups (S1203a) • Using the plan 

re· f orma ti on means l 7 , a ten ta ti ve ~isi ting plan an~ a ten ta ti ve 
... 

cost are determined for each variable-member group belonging 

to the set of th~· other variable-member groups (Sl203b) '· and 

a tentative visiting plan and a tentative cost are determined 

for the variable-member group "A" (Sl203c). :tn comparison 

between the tentative cost of the variable-member group "AH and 

the tentative cost of each variabie-member group belonging to 

the set of the other variable-member groups, a higher cost is 

taken as a pair cost (Sl203d). Finally, if a minimum pair cost 

value is lower than an original cost {maximum cost) of the 

variable-member gl:'oup 11 A11 (Sl204), the foll.owing.steps are 

taken: A variable-member group 11 a 11 which has caused the minimum 

pair cost value is selected (S1204a), the tentative exchange 
/ 

of the members between the variable_-member group "a" and the 

variable-member group 11 A11 in step Sl203a is formally. adopted 

(Sl204b), the tentative visiting plan for the variable-member 

group "a" in step Sl203b is forn\ally adopted (Sl204c), and the 

tentative visiting plan for the variable-member group "A" in 

step Sl203c is formally adopted (S1204d) . Thus, proper 
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exchange of "members between variable-member groups c:an be 

carried out properly. 

The cost calculation means 16 is Chen described below. 

The cost calculation means 16 is supplied :with a visiting plan 

xi for group 11 i 11 in state X, and information on destinations 

and information on members retained in the input means 11~ In 

response to these information, the cost calculation means 16 

returns a cost Fi (Xi} for the visiting plan ·xi. For example, 

in the presenc embodiment, the cost· Fi (Xi) is designed as 

expressed below: 

Pi (Xi) •Ai x (~ {Xi) + W (Xi)) +Bi (Eq. 3) 

In this expression, M (Xi) indicates a. total t.ime required 

for movement in the visiting plan Xi, and w (Xi) indicates a 

total time required for accomplishing tasks in the visicing plan 

Xi. Hence, (M (Xi) + W (Xi)) represenes a total time required 

for carrying out the visiting p1an Xi, i.e., a load to be imposed 

011 group "i". Ai is a coefficient inherent in group "i", and 

Bi is a threshold inherene therein. ·using these values, a load 

ratio among groups can be adjusted. Calculation of M (Xi) is 

rather easy in a. situation where the number of members in a group 

is "1° (distance between two destinations / movement speed of 

a member going on a visit). In a situation where the number 

of members in a group is 11 2 11 or more. however, it is requirea. 

co some adjustment due to conscraints on the members Cit is 

required to predetermine how a member is to move while another 

member· is on the way to a certain destination) . 
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The plan re-forxnation means 17 is then de.scribed. below. - ··~ 

The plan re-formation means 17 1-s used by the new-assignment 

means 13, the re-assignment means 14, or the group 

re-arrangement means 15. Supplied with information on members~·· 

belonging to group 11 i 11 , information on assigned destinations.· 

for group "i", information on destinations retained by the input 
.. 

means 11, and information on members retained"by t.he inpu~ means 

ll, the plan re-formation means 1'7 generates a visiting plan 

Xi using the cost calculation means 16. This function _can be 

implemented through the use of an optimization technique such 

as a greedy method, hill-climbing method, neura.i"-network model 

method, simulated_·annealing method or genetic: algorithm method, 

a heuristic technique, or any combination thereof. 

'l'he output means 18 is then described below. An opcimum 

state memorized in the state memory means 12 is outpu_t .to an 

external circuit. through the output means lB. 

As set forth hereinabove, it is co be understood that the 

present inveution is not limited in its app1ication to visiting. 

plan generation on a group-by-group basis as in the Traveling 

Salesman Problem. The present invention is also applioable to 

generation of a variety of action plans, for example, in an 

electronic part assembly process in lJhich IC devices are mounted 

onto print.ad circuit boards (each of plural arms having a device 

(each of plural visitors) moves to (visits"> a predetermined 

position on a printed circuit board for mounting the device 

thereonto), or in package distribution operation in 

transportation. 

The invention may be embodied in other specific forms 

./ 

/ 

.f 

'·',, .-
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without departing £rom the spirit or essential. characteristics 

thereof. The present embodiment. is· therefore to be considered 

in all respects as illust:rative and not l:'estrictive, the scope! 

of the invention being indicated by the appended claims rather 

than by the foregoing description and all cb.anges which come·· 

within the meaning and range of equivalency of the claims are 

therefore intended to be embraced therein. 
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What -is c:laimed is: 

l~ A visiting plan ge~eration method of generating a 

visiting plan for a plurality of groups to visit a plurality 

of destinations on a task·sharing basis, comprising the steps 

of: 

inputting at least information on said plural groups, 

information on members of each of said plural groups, and 

information on said plural destinations; and 

performing optimum formation of said plural g~oups and 

optimum destination assignment to eac:h of said plural groups 

by using a cost func:tion for evaluating said visiting plan. , 

2. A visiti~g plan get1:eration method as c1ai11\ed in claim 

1, 

wherein at least: one of processing operations including 

m·inimization processing for minimizing a maximum cost value in 

said plural groups, minimization proc:essing for minimizing an 

average cost value in said plural groups, and equalization. 

p;z:oocessing for equa;l.izing c:ost values in said plural groups is 

carried out using a cost function for evaluating said visiting 

plan. 

3. A visiting plan generation method as claimed in claim 

1 or 2, 

wherein, if an unassigned destination is found, :new 

assignment of said unassigned destination and visiting plan 

re-formation therewith are performed, and as required, 

re-assignment of already assigned destinations and/or 

re-arrangement of said plural groups, and visiting plan 

re-formation therewith are performed • ..--~~~~~~~~~~ 

_JJllllll 1111111111111111111111 . 
* C L M S * 
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4. A visiting p1an generation method of generaeing a 

visiting plan fo:r a plu:ra1ity of groups to visit a plurality 

of descinacions on a task-sharing b~si~. comprising the steps 

of: 

inputting at ·ieast information on s.&id plural groups, 

inf orma ti on on ·members of each of s·aid - plural group~. · and 

informat;on on said plural destin~tions: 

performing optimum fc;>J::mation ol! sa~d p"iural groups, 

optimum d_estination assignment ~o each ·of ·said plural groups, 

and optimum planning for each.of said plural groups by using 
. . 

a cost function for evaluating said visieing pi.an when said 

plural groups visit said plural destinations on a task-sharing 

basis; 

if .an unassigned destination is found, 

inputting at least infomation on said unassigned. 

destination, information on said plural groups, and information 

on members of each of said plural groups; and 

performing new assigmnent of said unassigned 

destination and visiting plan re-fo:z:mation therewith using a 

cost function for evaluating said visiting plan: 

as requir·ed, performing re-assignment of already assigned 

destinations and/or re-arrangement of said plur~l groups, and 

visiting plan re-formation therewith; and 

carrying out at least one 9f processing operations 

including minimization processing for minimizing a maximum cost 

value in said plural groups, minimization processing for 

minimizing an average cost value in said plural groups, and 

equalization.processing for equalizing cost values in said 

\ \11\llt.l\\I\\ Ill\\ \\1\1.t\ \II\ 
* C L M S * 
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plural groups. 

s. A visiting plan generation method of generating a 

visiting plan in which, for a pluraliey of groups having 

invariable and/or variable members to visit a plurality of 

destinations on a task-sharing basis, optimum formation of 

variable-member groups, optimum destination assignmene to said 

plural groups, and optimum planning for each of said plural 

groups are accomplished, said visiting plan generation method 

comprising the s~eps of: 

inputting at least information on said plural 
. 

destinations. in.formation on said plural groups, and 

information on. members of each of said plural groups; 

performing new assignntent of unassigned.destinations, and· 

visiting plan re-fo:i:ma.tion therewith using a cost function for 

evaluating said visiting plan; 

as required, perfo:r:ming re-assignment of aiready assigned 

destinaeions and/or re-arrangelnent of said variable-member 

groupst and visiting plan re-formation therewith; and 

carrying out at least one of processing operations 

including minimizaeion processing for minimizing a maximum cost 

value in said plural groups, minimization processing for 

minimizing an average cost value in said plural groups, and 

equalizacion processing for equalizing cost values in said 

plural. groups. 

6. A visiting plan generation method as claimed 'in claim 

S, 

wherein said information on said destinations contains 

locations of said destinations, and as required, said 

111111111111111111111111111111 
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information on said destinations also contains conditions of 

tasks to be performed at said destinations. 

7. A visiting plan generaeion method as claimed in cl.aim 

S or G, 

wherein •. in case that information on any of said plural 

groups contains._at.t.ri.butes of said.group, said at.t:ri.but.es .being 

invariable or. variable, and group constraints for constraini:r;g 

members belonging to said.group; and that said group is a 

vari.able-member group, data of initial group formation is also 

indicated. 

8. A visiting plan generation method as cla:imed in claim 

7. 

wherein, in case that constraints for any group include 

a relationship among members belonging to said group and that 

said group is an invariable-metnber group, data of group 

formation is also indicated; and in case that said group is a 

variable·member group, the maximum number of accommodable 

members and designations thereof are indicated. 

9. A visiting plan generation method as claimed in claim . 

S, 

wherein infol::mation on any member contains a mobi1e 

capability of said member and.a working capabi1ity thereof. 

10. A visiting plan generation method as claimed in claim 

S, 

wherein said cost function contains a coefficient 

inherene in each group and/or a threshold inherent therein. 

11. A visiting plan generation method as claimed in claim 

5, 

\ \11\11\ \\\Ill Ill\\ \\Ill \\ \Ill 
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wherein a. value of said cost func:tion·represents a 

distance and/or a time. 

12. A visiting plan generation method as claimed in cl_aim 

5, 

wherein, at, the time of new assignment of an unassigned 

destination and visiting plan re-formation therewith, group 

selection is made for said un.a~signed destination~ tentative· 

assignment of said unassig~ed destination, re· formation of a 

tentative visiting plan, and tentative cost calculation a~a 

performed for each group,· said unassigned destination is 

formally as.signed to a gx-oup having a minimum tentative cost, 

and said tentati~e visiting plan is· adopted formally. 

13. A visiting plan generation method as claimed in claim 

12, 

wherein, in group seleC!tion., at least a group having a 

minimum.cost at the current point of time is selected. 

14. A visiting pla.n generation method as claimed in claim 

s. 
wherein, in re-assignment of already assigned 

destinations and visiting plan re-formation therewith, a 

plurality of groups are selected, said selected plural groups 

are divided into a group A having a maximum cost an~ a set of 
. 

the o.ther groups, alrea_dy assigned destinations are tentatively 

unassigned fr01n said grou~ A, tentative visiting plan 

re-formation and calculation of a tentative c:ost A are perfortned 

for said group A, and tentative assignment of said tentatively 

unassigned destinations, tentative visiting plan re-formation, 

and tentative cost calculation are performed for each group 

I lllllll llllll lllll lllll ll llll 
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. . . 
belonging to said set of the other groups; and 

wherein, if a minimUm. tenc.at.ive cost~ and said tentative 

cost. A are lower than an original c:ost of said group A, tentative 

conditions that have caused said tentative cost ·A and tentative 

co~t B are adopted formally. 

15. A visiting plan generation method as claimed in claim 

14, 

wherein, in selection of a plurality of groups, at least 

a group having a maximum cost at the current point of time and/or 

a group having a minimum cost at the current point ot time are 

selected. 

16. A visi t~ng plan generation method as claimed in claim 

S, 

wherein, in variable-member group re-arrangement and 

visiting plan re-formation therewith, a variable-member group 

in which the number of members is smaller than the maximum number 

of accommodable members is selected, unassigned members are 

selected within a range that group constrains are satisfied~ 

each of said members thus selected is tentatively assigned to 

said selected variable-member group, and tentaeive visiting 

plan re-formation and tentative cost. calculation are performed; 

and 

wherein, if a minimUlt\ tentative cost is lower than an 

original cost of said selected variable-member group, tentative 

conditions that have caused said minimum tentative cost are 

adopted formally. 

17. A visicing plan generation met.hod. as claimed in claim 

16, 

\ \11\11\ \\\I\\ Ill\\ '"" \l till " * C L M S * 
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.. . 
wherein, in variable-gr~~P selection, among 

variable-member groups in whic::h the numbel:' of me~ers is smaller 

than the maximum number of aecommodable members, a 

variable-member group having a maximum· absolute value of 

di ff erenc::e between the number of member~ and the maximum number 

of acc::ommodable members is selected. 

18 . .a·visiting plan generation method as claimed in claim 

5, 

wherein, in variable-member group re-arrangement and 

visiting plan re-formation therewith, a variable-member group 

is selected, at least. one of members of said selected 

variable-member group ia unassigned, unassigned members a.re 

selected within a range.that group constraints are satisfied, 

each of said members t.hus selected is tentatively assigned to 

said selected variable-member group, and tentative visiting 

plan re-formation and tentative c::ost c:alc:ulation are performed: 

and 

wherein, if a. minimuin eenta.tive cost is lower than an 

originai c::ost of said selected variable·member group, tentative 

conditions that have caused said minimum tentative cost is 

adopted formally. 

19. A visiting plan geriera.tion met:hod as claimed in c:laim 

18, 

in variable-membe~ group selection, a variable-member 

group h~ving a maximum cost at the current point of time is 

selected from all the variable-member groups. 

20. A visiting plan generation method as claimed in claim 

5, 

I 11111111111\1 111\1 111\11\ Ill\ 
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wherein, in variable-member group re-assignment a.nd 

visiting plan re-formation, a plurality of variable-member 

groups are seleceed, said selected plural variable-member 

groups al:e div-ided into a variable-member group A having a 

maximum cost and a se.t of the other variab'le~member groups, 
. . 

tentative member exchange is made b"etween each variable-member 

group belonging to said set of the other variable-member groups 

and said variable-member group· A within a range that group 

constraints are ·satisfied, tentative visiting plan 

re-formation and tentative coec calculation are performed for 

said set of the other variable-member groups, tentative visiting 

plan re-formation.·and tentative cost calculation are performed 

for said variable-member group A, and· a cencatiye cost of said 

set of the other variable-member g~oups is compared with a 

tentative c:ost of· said variable-member group A to select a pair 

cost corresponding to a higher one: and 

wherein, if a minimum value of said pair cost is loweJ: 

than an original cost of said variable-member group A, i.e., 

a maximum cost, tencacive condicions that have caused said 

minimum .value of said pair cost are adopted formally. 

21. A visiting plan generation method as claimed in c:lail\\ 

20, 

wherein, in selection of a plurali~y of variable-member 

groups, at least a variable-member group having a maximum oost 

at the current point of time is selected from all the 

variable-member groups. 

22. A visiting plan generation method as claimed in cla.im 

20 •. 
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wherein, in seiection of-a plurality of variable-m~ber 

groups, 'either one of a variable-member group having a maximum 

c:ost at th~ current point of t~me and a v~riable-member group 

having a minimum cost at the current point. of time is select.ed 

from all the vari~ble-m~~b~r groups. 

23. A visit.ing plan generation system, comprising: 

input means for receiving various kinds of necessary 

information for visiting plan gene~acion; 

state memory means for memorizing a state at a 

predetermined point of time and an optimum state in preceding 

v.isiting plan conditions; 
. 

new-assignment means for newly assigning an unassigned 

destination; 

re-assignment means for re-assigning an already assigned 

destination; 

group re-arrangement means for re-arranging groups; 

plan re-formation means for re-forming a visiting plan 

for each group; and 

cost calculation means for calculating a visiting plan 

cost fo~ each group. 

24. A visiting plan generation system as claimed in claim 

2a, 

wherein said input means is so structured as to receive 

at least information on destinations, information on groups, 

and information on members. 

. 111111111111111111111111111111 · 
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