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AL Production basically used for mass 
production system. Each task is identified 
by a processing time for the operation it 
represents and a set of relationships for 
precedence, which specifies the allowable 
ordering of the tasks. ALB is defined as 
a process in which a group of tasks to be 
performed are allocated on an systematic 
sequence of an AL.
 
The Cost associated and its reliability, 
complexities involved in tasks, selection of 
equipment, operating criteria of assembly 
line, multiple constraints, scheduling 
methodologies, allocation of stations, 
control of inventory, buffer control. 
Systematic design of assembly lines is not 
a simple & easy task for the designers. 
Manufacturers and Designers have to deal 
with their existing layout.

(Gutjahr and Nemhauser, 1964) [2] it 

has consistently developed algorithms to 
obtaining optimal solutions. Helgeson 
and Birnie, 1961 [4]; Hoffman, 1963 
[5]; Mansoor, 1964 [6]; Arcus, 1966[7]; 
Baybar, 1986a [8] and exact methods of 
ALB problems. (e.g. Jackson, 1956 [9]; 
Bowman, 1960[10]; Van Assche and 
Herroelen,1978[11]; Mamoud,1989[12]; 
Sarinetal.,1999[13]).

The MMAL problem is a complex and 
many variables as product models. 
These models are in a line for assembly 
simultaneously. MALB-P identifies and 
assigs the tasks to the WS.

It’s more complex since it has the additional 
considerations of the interactions between 
the assembled models. Designing an 
AL considering good efficiency, smooth 
production, less balance delay, cost 
effectiveness optimized time, overall 
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labour efficiency and just in time production (JIT). 
The aim of Using this model is to exploit optimal 
methods. This method will be most effective and 
optimum for solving any ALBP.

2. PROPOSED ALGORITHM
a.	 Predict the ANOOF STATIONS=NOOF TASKS 

/3
b.	 Round off the NOOF STATIONS as to the lower 

int.
c.	 Assign a new station [1] with a cycle time T = 

MINCYCLETIME
d.	 Determine all the tasks having no predecessor 

TASKSWOPRED= {i, j,…., n}
e.	 Assign one task in TASKSWOPRED to STN [1]
f.	 EXCLUDE the tasks that is allotted to 

STN [1] from the graph and update it as 
TASKSWOPRED = {j, k,…., n}.

g.	 Update the SCT as T= MINCYCLETIME-ti
h.	 Redo steps e to g, till T is positive and T is 

updated TASKSWOPRED each time.
i.	 When shifts to negative, assign for other tasks 

in TASKSWOPRED to fit in STN [1], but the T 
should remain positive.

j.	 When T value becomes zero or negative 
TASKSWOPRED, create another new stn as 
STN [2].

k.	 Repeat steps to.
l.	 Repeat step Eto feasible solutions.
m.	 Get the solutions determined NOS. If not 

feasible, then repeat the steps to k after update 
the T as MINCYCLETIME+1.

n.	 Store the updated T for feasible solutions.
o.	 Decrease the NOS to 1 lesser than NOOF 

STATIONS and run.
p.	 Increase the NOS to 1 more than the NOOF 

STATIONS and run.
q.	 Freeze	 the	 NOS	 with	 best 

performance as NOOFSTATIONS Define the 
NOM as NUMMOD

r.	  Define the model quantity to be produced as 
MOD_i , i=1,2,3..M

s.	 Calculate the entitled load bearing capacity of all 
stations quality as ENT_CAP, i=1,2,3..M

t.	 Calculate the time required for completion of 
all tasks by each station for each model for the 
required quality as ACT_LOAD, i=1,2,3..M

u.	 Calculate the Smoothed load assignment SMT_
LOAD_ASSGN = ENT_CAP-	 ACT_LOAD, 

i=1,2, 3..M
v.	 Determine the maximum of the SMT_LOAD_

ASSGN, i=1,2,3..M
w.	 Increment the MOD_i for which the SMT_

LOAD_ASSGN is maximum
x.	 Repeat the steps tow.
y.	 Run the step y for predetermined number of 

times and choose the quantity of each model 
based on the criteria	 of	 total	
of SMT_LOAD_ASSGN, fori=1,2... M, is 
minimum.

 
3. SIMULATION RESULTS
For experimental; purpose, the front grill 
manufacturing in the bus body building industry 
is considered. It has got total of 19 tasks. FRP front 
grill manufacturing in a moulding section where 
they manufacture different FRP parts for 04 different 
bus models. The FRP products they manufacture are 
dashboard assembly, rear board, front grill, engine-
hood etc. There are about 25 workers in this section 
and execute 19 different tasks for manufacturing the 
final product. The main tasks are die preparation, 
mould preparation, preparation of glass fibre 
sheets, applying PVA, applying gel and other 
coatings, grinding, inspection etc. This line needs 
to manufacture the required number of products 
for different models for the monthly schedule. This 
section has the challenge to meet the production as 
per the requirement during the peak time. The work 
distribution is not so good because of which idle time 
is more for the workers and NOS are more.
 
Fig. 1: Precedence diagram of 19 tasks FRP Front 

Grill Assembly

Table: 1 lists the precedence matrix with respect 
to 19 tasks shown in precedence diagram Fig. 1. 
There are 4 models to be processed on the assembly 
line. All the 04 models are to be manufactured in 
approximately 10 quantities. The task time of mixed-
model is provided in table 1 at the bottom. Now it is 
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required to determine the quantities of the models 
to be processed on the AL and the tasks needs to be 
assigned for the least total system time.

Table 1: Precedence matrix 19 tasks for FRP-
Assembly of Front Grid

By running the proposed algorithm for the average 
task times of all the 04 models, totally 12 solutions 
were obtained. These 12 solutions are provided in 
Table 2. Solution 1 is the best solution among 85 
feasible solutions since the total station time is 136 
minutes.

Table 2: Stations task times for 6 stations 19 tasks 
assembly problem.

Table 3 shows the assignment of tasks to each station 
for the 12 solutions. As explained above, by assigning 
the tasks of solution 1 to the station index mentioned 
in cells of the table 3, the total station time required 
is 136 minutes.

Table 3: Feasible solutions 19 tasks and 6 stations 
AL problem
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Table 4: Idle time (IT) of 06 stations and iteration for 19 tasks problem

E-ISSN No : 2581-6195 | Volume : 9 | Special Issue | May 2026

Table 4 shows the balance and system loss for the 04 
models,19 task and 6 station assembly line. Observed 
from the table that iteration1 is best solution when 
the total system loss is considered.

Fig. 2: Idle time of 6-stations for each iteration

Fig. 3: Total Idle time of stations.

Figs. 2 and 3, reveal that iteration 1 is the best solution 
for the least balance and system loss. There are 04 
models and quantities to be produced is 10 unit each.

CONCLUSIONS
The algorithm was used to demonstrate 19 task 
problem which minimizes balancing and system loss. 
From the algorithm the total time saved for this model 
is 28.92 percent. Shows the balance and system loss 
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for the 04 models, 19 task and 6 station assembly line. 
Observed from the table that iteration 1 is the optimal 
solution where the total system loss is considered. 
Figs. 2 and 3, reveal that iteration 1 is the solution for 
the least balance and system loss for all models. The 
quantities of models to be produced are 10 each for 
all the 04 models. The algorithm developed is based 
on B&B technique which is generic in nature and can 
solve complicated ALBP.
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