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Claims 
 

1. A computer-implemented method for route calculation in a multi-vehicle environment, 

comprising the steps of 

a) receiving booking data corresponding to a desired trip of a user; 5 

b) determining at least one first route data as current route data corresponding to 

the booking data; 

wherein each of the at least one first route data comprises at least one first 

route characteristic; 

c) determining at least one subsequent route data corresponding to the booking 10 

data and being based on the current route data; 

wherein each of the at least one subsequent route data comprises at least 

one subsequent route characteristic; and 

wherein a route characteristic is indicative of at least a quality of the respective 

route data; 15 

d) comparing the at least one subsequent route characteristic with the at least 

one route characteristic of the current route data; 

e) determining, based on the comparison, whether a quality of the at least one 

subsequent route data is increased in relation to the at least one current route 

data;  20 

f) selecting one of the current route data and the subsequent route data having 

the higher quality as the subsequent route data employed as route data 

solution or for the next iteration; and 

g) transmitting the route data solution to at least one of a vehicle as a route 

solution and a user as a booking solution; 25 

wherein steps c) to f) are repeated until a defined exit condition is satisfied; 

wherein at least one of the at least one subsequent route data is determined by 

employing a metaheuristic function guiding a neighbourhood search function;  

wherein the neighbourhood search function is adapted to determine subsequent 

route data operating from the current route data; 30 

wherein the search scope of the neighbourhood search function is set by a 

parameter of the metaheuristic function, wherein the metaheuristic function comprises 

one of a “simulated annealing” function or a “Tabu” function, 

wherein the neighbourhood search function comprises an adaptive “ruin and 

recreate” search function, 35 

wherein setting the neighbourhood search scope by the metaheuristic function 

comprises reducing an adjacency range of the adaptive “ruin and recreate” search 

function, 
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wherein the parameter of the metaheuristic function is to be reduced within the 

progression of the repetition of at least steps c) to e), the parameter being a temperature 

parameter or a tabu list size; and 

wherein the adjacency range of the adaptive “ruin and recreate” search function is 

reduced dependent on the parameter. 5 

 

2. The method according to the preceding claim, wherein the neighbourhood search function is 

either 

i) an adaptive “ruin and recreate” search function; or 

ii) an adaptive “ruin and recreate” search function and a “local neighbourhood 10 

search” search function. 

 

3. The method according to claim 2, wherein in ii) the adaptive “ruin and recreate” search 

function is employed for a first number of repetitions and the “local neighbourhood search” 

search function is employed for a second number of repetitions. 15 

 

4. A system for route calculation in a multi-vehicle environment, comprising  

a communication element adapted for receiving booking data corresponding to a 

desired trip of a user; 

a determining element adapted for determining at least one first route data as 20 

current route data corresponding to the booking data; wherein each of the at least one 

first route data comprises at least one first route characteristic; 

a determining element adapted for determining at least one subsequent route data 

corresponding to the booking data and being based on the current route data; wherein 

each of the at least one subsequent route data comprises at least one subsequent route 25 

characteristic; and wherein a route characteristic is indicative of at least a quality of the 

respective route data; 

a comparing element adapted for comparing the at least one subsequent route 

characteristic with the at least one route characteristic of the current route data; 

a determining element adapted for determining, based on the comparison, whether 30 

a quality of the at least one subsequent route data is increased in relation to the at least 

one current route data;  

a selecting element adapted for selecting one of the current route data and the 

subsequent route data having the higher quality as the subsequent route data employed 

as route data solution or for the next iteration; and 35 

wherein determining subsequent route data, comparing subsequent route characteristic, 

determining a quality increase and selecting route data with increased quality is repeated until a 

defined exit condition is satisfied; 
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wherein at least one of the at least one subsequent route data is determined by employing 

a metaheuristic function guiding a neighbourhood search function;  

wherein the neighbourhood search function is adapted to determine subsequent route 

data operating from the current route data; 

 5 

wherein the search scope of the neighbourhood search function is set by a parameter of the 

metaheuristic function, wherein the metaheuristic function comprises one of a “simulated 

annealing” function or a “Tabu” function, 

wherein the neighbourhood search function comprises an adaptive “ruin and recreate” search 

function, 10 

wherein setting the neighbourhood search scope by the metaheuristic function comprises 

reducing an adjacency range of the adaptive “ruin and recreate” search function, 

wherein the parameter of the metaheuristic function is to be reduced within the progression 

of the repetition of at least determining subsequent route data, comparing subsequent route 

characteristic, and determining a quality increase, the parameter being a temperature parameter 15 

or a tabu list size; and 

wherein the adjacency range of the adaptive “ruin and recreate” search function is reduced 

dependent on the parameter. 

 

5. The system according to claim 4, wherein the neighbourhood search function is either 20 

i) an adaptive “ruin and recreate” search function; or 

ii) an adaptive “ruin and recreate” search function and a “local neighbourhood 

search” search function. 

 

6. The system according to claim 5, wherein in ii) the adaptive “ruin and recreate” search function 25 

is employed for a first number of repetitions and the “local neighbourhood search” search 

function is employed for a second number of repetitions. 

 

7. The system according to any one of claims 4 to 6, wherein the communication element is 

further adapted for transmitting the route data solution to at least one of a vehicle as a route 30 

solution and a user as a booking solution. 

 

8. A transport routing system for route scheduling in a multi-vehicle environment, the system 

comprising 

a communication element adapted for receiving booking data from at least one user, and 35 

adapted for receiving vehicle availability data of at least one vehicle; 

 at least one processing element for determining at least one route data solution for the vehicle 

in accordance with the booking data of the at least one user; 



31 
 

wherein the route data solution is determined by executing the method according to any 

one of claims 1 to 3. 

 

9. The transport system according to claim 8, wherein the communication element is further 

adapted to provide the route data solution as trip data of the determined route data to the 5 

user; and/or to provide the route data solution to the at least one vehicle. 

 

10. The transport system according to any one of claims 8 or 9, 

wherein the route data solution comprises at least one of a requested pick-up location, an 

allocated pick-up location, a requested drop-off location, an allocated drop-off location, a pick-10 

up time, a pick-up time window, a drop-off time, a drop-off time window, a required capacity, 

a servicing sequence, an assigned vehicle and an assigned driver; and/or 

wherein the vehicle availability data comprises at least one of a driver schedule, an 

average vehicle speed, a vehicle capacity and a vehicle location; 

wherein the vehicle capacity in particular comprises a number of human passengers, 15 

a number of animal passengers, a size requirement of a good to be transported, a 

wheelchair requirement, a bed requirement, a container size and size of a required holding 

area. 

 

11. The transport system according to any one of claims 8 to 10, wherein the communication 20 

element is further adapted to 

receive road data; and 

employ the road data for determining the at least one route; in particular  

wherein road data comprises at least one of road network information, traffic service 

information, road closure information and traffic information. 25 

 

12. The transport system according to any one of claims 8 to 11, further comprising 

a booking system, 

wherein the booking system comprises a booking application; 

wherein the booking application is adapted to receive at least one booking data from a 30 

user via a mobile computing platform, a smartphone, a smart (digital) watch, a tablet, a laptop, 

a short messaging service (SMS), a mobile messaging application, a centralized booking 

portal, a telephone, and a voice call system. 

 

13. The transport system according to any one of claims 8 to 12, 35 

wherein determining route data further comprises pre-processing, by a pre-processing 

element, pick-up locations and drop-off locations into permitted pick-up locations and 

permitted drop-off locations, in particular 
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wherein at least some of the permitted pick-up locations and permitted drop-off locations 

are associated with a weighting function; wherein the locations closer to the requested 

locations and/or statistically popular locations are assigned a higher weight parameter than 

locations further away from the requested locations, and wherein the weighing function is 

employed when determining permitted pick-up and permitted drop-off locations. 5 

 

14. The transport system according to any one of claims 8 to 13, wherein determining route data 

further comprises changing the allocated pick-up and/or drop-off locations of at least one route 

data. 

 10 

15. The transport system according to the preceding claim, wherein changing the allocated pick-

up and/or drop-off locations further comprises the system being adapted to 

identify a plurality of permitted locations around each allocated location; 

identify all permitted transitions between said permitted locations; 

determine a shortest route with said permitted transitions, and 15 

change the allocated pick-up and/or drop-off locations to the permitted locations of the 

permitted transitions of the derived shortest route. 

 

16. The transport system according to any one of claims 8 to 15, further being adapted to  

collect commute preferences comprising preferred pick-up location, preferred drop-off 20 

location, preferred pick-up time and preferred drop-off time; 

determine a transit pattern from said commute preferences, at least comprising at least 

one popular location; and 

change an allocated pick-up or drop-off location to favour popular locations. 

 25 

17. A computer program product comprising instructions which, when the program is executed by 

a computer, cause the computer to carry out the method according to any one of claims 1 to 

3. 

 

18. A computer-readable medium having stored thereon the computer program product of the 30 

preceding claim. 


