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ALGORITHMS FOR TRAVEL COMPANION MATCHING
BY ROUTE AND TIME PARAMETERS
Melnyk D.V., Romanyuk O.N.
Vinnytsia National Technical University, Vinnytsia

The widespread adoption of mobile platforms for shared travel has created
demand for intelligent algorithms capable of matching travel companions based on
route compatibility and temporal parameters. Unlike traditional carpooling limited to
daily commutes, modern co-travel systems must handle long-distance trips with
flexible schedules and diverse user preferences. The companion matching problem
represents a combinatorial optimization task that requires efficient algorithmic
solutions to remain practical at scale.

A two-phase matching approach is widely adopted: first, a temporal filter
eliminates candidates whose departure or arrival time windows do not intersect within
an acceptable tolerance; second, a geographic matching step evaluates the detour a
driver would need to accommodate a passenger, computed via route overlap ratio on
GPS-encoded polylines. Time constraints are modeled as intervals [t_earliest, t_latest],
and compatibility is determined by their non-empty intersection. Piecewise linear
preference functions over time further allow the system to assign a suitability score that
decreases as the proposed schedule deviates from the user’s ideal [1].

Since the general matching problem is NP-hard, practical systems rely on
heuristics or metaheuristics. The Improved Non-dominated Sorted Genetic Algorithm
(INSGA-I1) has shown strong performance in multi-objective formulations minimizing
total travel time and user waiting time simultaneously [2]. For real-time platforms,
rolling horizon strategies enable incremental re-optimization as new requests arrive
without full recomputation. The developed travel companion search system integrates
both phases into a unified pipeline, achieving a matching rate above 80% with sub-
second response times on representative intercity travel datasets.

References:

1. Zhao C., Liu S., Wu X. Multi-Objective Planning of Commuter Carpooling under Time-
Varying Road Network. Sustainability. 2024. Vol. 16, No. 2. P. 647. URL:
https://www.mdpi.com/2071-1050/16/2/647 (Accessed: April 16, 2026).

2. Agatz N., Erera A., Savelsbergh M., Wang X. Optimization for dynamic ride-sharing: A
review. European Journal of Operational Research. 2012. Vol. 223, No. 2. P. 295-303.

1765


https://www.mdpi.com/2071-1050/16/2/647

HdopMaliliHi TEXHOJIOTII: HayKa, TEXHIKA, TEXHOJIOTIs, OCBiTa, 340p0B 1. Mi -
| , , , , ’s. MicroCAD-2026

HayKOBe BHJIaHHA

TH®OPMAIIHI TEXHOJIOTTi:
HAVKA, TEXHIKA, TEXHOJIOT'ISI, OCBITA, 3I0POB’SI

Te3n nonosigei
XXXIV MIZKHAPOJHOI
HAYKOBO-IIPAKTUYHOI KOH®EPEHIIIT
MicroCAD-2026

VYxkinanau npod. Jlicauyx I'.B.

BianosinaneHuii cekperap 3axapos A.B.

Bunasers 1 BUToToBIOBaY
HTY «XIII»,
Bys1. Kupmmuosa, 2, m. Xapkis-2, 61002

2029



