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Abstract.  It has long been believed that the number of up stops and down stops in a building, as well 

as the ratio between them, could be used to estimate the mix of traffic prevailing in the building and 

its intensity.  With modern lift traffic analysis and data collection methods, it is now possible to 

generate large amounts of representative data in a reasonable time and with reasonable processing 

power.  This paper attempts to use the generated data as training and testing data to estimate the mix 

of traffic in a building.  The method will first be applied to one representative building and then 

extended to more general cases. 

1 INTRODUCTION 

It has long been believed that the number and ratio of up stops and down stops in a building can be 

used to estimate the mix of traffic prevailing in the building.  Simple methods used the ratio of up 

stops to down stops to decide whether the building is experiencing uppeak traffic, down peak traffic 

or balanced traffic.  As a simple example, the ratio of the up stops to the down stops can be used to 

detect the presence of an uppeak condition [1].  A follow up piece of work used artificial neural 

networks to assess the type of prevailing traffic in the building, such as uppeak, down peak, two-way 

traffic or off peak [2]. 

This paper attempts to develop a more detailed methodology that can be used to arrive at the mix of 

the traffic in a building based on the number of stops in the up direction and the down direction.  The 

paper relies heavily on the definition of the floors as occupant floors and entrance/exit floors, as 

defined in [3].  Moreover, the advent of the Monte Carlo Simulation method (MCS), can now be used 

very effectively to generate large data sets. 

The concept of attempting to infer traffic data based on the number of stops was first suggested in 

1992 [4] in what was called then the I-S-P method.  The term came from the fact that in classical 

round trip time calculations, tables are used to find the expected number of stops based on the number 

of passengers boarding the lift car.  The inversion implied that the expected number of passengers 

would be inferred from the actual number of stops in a round trip.  Further work on this concept was 

carried out in 2022 [5] whereby the tables relating the expected number of stops in the up direction 

and the down direction were generated based on large amounts of data generated using the Monte 

Carlo Simulation (MCS) method.  This enabled the generation of large amounts of data for ‘training’ 

without the need for manual surveys, as was the case in 1992. 

The second section discusses the methodology for generating the raw data.  The third presents the 

analysis of the data and suggests simple methods for finding the mix of traffic from the processed 

raw data.  The last section presents conclusions from the paper and suggests the next steps required. 
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2 GENERATION OF THE RAW DATA 

As was mentioned earlier, the raw data was generated using the Monte Carlo Simulation method.  

The MCS method can be used to faithfully generate large amounts of round-trip data [6, 7]. The MCS 

employs random sampling methods that ensure that the resultant data is a faithful representation of 

the parameters of the building.  The MCS tool was used to generate round trip stops based on the 

following (similar to what is used in [3]): 

• The specific number of passengers per round trip (P=13 passengers in this case). 

• A predefined mix of traffic showing the relative strength of the incoming traffic, outgoing 

traffic, inter-floor traffic and inter-entrance floor. 

• The number of occupant floors and the number of entrance/exit floor (eight occupant floors 

and two entrance floors for this building). 

• The relative populations of the occupant floors (all occupant floors have equal populations in 

this case; the actual absolute number is irrelevant to the generated data). 

• The relative arrivals at the entrance/exit floors (30% for the lower entrance floor and 70% for 

the upper entrance floor). 

The MCS methodology did not need to generate the kinematics of the lift system or produce the 

speed-time profiles.  Moreover, it did not need to carry out any allocation of landing calls to the cars.  

This makes the method independent of the dispatching algorithm.  But more importantly, this is an 

excellent example of the abstraction capability of the MCS method, where it only generates the data 

that is needed for the case in question, rather than spending time generating kinematic curves or 

allocation calls.  This approach speeds up the generation of the raw data. 

For each of the cases studied, one million trials/scenarios were generated.  This ensured that the 

resultant numbers had converged to the final correct value.  The average number of stops was taken 

for the 1 million scenarios for each of the cases of the traffic mixes.  The four parameters that were 

extracted from the data are: 

• Number of stops in the up direction on all occupant floors, which will be denoted as SUocc. 

• Number of stops in the down direction on all occupant floors, which will be denoted as SDocc. 

• Number of stops in the up direction on all entrance floors, which will be denoted as SUent. 

• Number of stops in the down direction on all entrance floors, which will be denoted as SDent. 

Each of these parameters has units of stops/round trip.  In order to make these numbers meaningful, 

they have been normalised by dividing by the maximum number of possible stops.  In the case of the 

entrance floors, the maximum number of possible stops would be the number of entrance floors.  In 

the case of the occupant floors, the maximum number of possible stops would be the number of 

occupant floors.  (Strictly speaking the maximum number of stops should be minimum of the number 

of passengers in a round trip and the number of occupant floors.) 

For the purpose of understanding the data and being able to come up with a suitable approach, two 

sets of scenarios were generated: 

• The first set of scenarios attempts to keep the ratio between the incoming traffic and the 

outgoing traffic constant, while varying the percentage of the inter-floor traffic.  The results 

for this set of scenarios are shown in Table 1. 

• The second set of scenarios keeps the percentage of the inter-floor traffic constant at 40%, 

while varying the ratio of the incoming traffic to the outgoing traffic.  The results for this set 

of scenarios are shown in Table 2. 

In all cases, the inter-entrance traffic is kept at 0%. 
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Table 1 Generated Stops per round trip data for varying interfloor traffic and constant ratio 

of incoming traffic and outgoing traffic. 

 

The following are the exact definitions of the four types of traffic.  Incoming traffic is traffic that 

originates at an entrance/exit floor and terminates at an occupant floor.  Outgoing traffic is traffic that 

originates at an occupant floor and terminates at an entrance/exit floor.  Inter-floor traffic is traffic 

that originates at an occupant floor and terminates at an occupant floor.  Inter-entrance traffic is traffic 

that originates at an entrance/exit floor and terminates at an entrance/exit floor. 
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Table 2 Generated Stops per round trip data for the case of constant interfloor traffic and 

varying ratios of incoming and outgoing traffic. 

 

3 ANALYSIS 

Based on the first set of scenarios, it is possible to estimate the percentage of the inter-floor traffic 

by subtracting the average of the normalised stops in the entrance floors from the number of the 

normalised stops in the occupant floors.  The exact relationship is shown in Figure 1, which is based 

on Table 1. 

 

Figure 1 Finding the Interfloor Traffic percentage from the difference between the average of 

the normalised stops in the occupant floors and the entrance floors. 
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Figure 2 Relationship between the up stops and down stops in the occupant floors and the 

ratio of incoming traffic and outgoing traffic 

Another relationship has been found by plotting the ratio of the normalised stops in the up floors 

to the normalised stops in the down floors and plotting it versus the ratio of incoming traffic and 

outgoing traffic.  This is shown in Figure 2 for the occupant floors and in Figure 3 for the entrance 

floors, which are based on Table 2. 
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Figure 3 Relationship between the up stops and down stops in the entrance floors and the 

ratio of incoming traffic and outgoing traffic 

4 CONCLUSIONS AND FURTHER WORK 

This paper has presented a simple overview of the use of basic rules of thumb in attempting to find 

the mix of traffic in a building by monitoring the stops within the building. The method assumes 

knowledge of the types of floors within the building, namely occupant floors and entrance/exit floors.  

The method relies on the following pieces of data: 

• Number of stops in the up direction on all occupant floors. 

• Number of stops in the down direction on all occupant floors. 

• Number of stops in the up direction on all entrance floors. 

• Number of stops in the down direction on all entrance floors. 

Further research will be carried out to cover the following: 

• The analysis presented in this paper has used very basic machine learning tools (effectively 

regression tools).  Further work will need to be carried out to apply more advanced machine 

learning methods to analyse the data. 

• The data generated in this paper was only based on one building.  In future work, a variety of 

buildings will be used. 

• The MCS method will be used to generate large and more varied amounts of data. 

In the analysis followed in this paper, two scenarios were studied:  fixing the inter-floor traffic and 

varying the ratio of incoming and outgoing traffic; and fixing the ratio the incoming traffic and 

outgoing traffic and varying the inter-floor traffic.  The challenge for future research is to cope with 

a variety of scenarios including both of the above variations. 
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