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INTISARI

Batik Solo Trans (BST) merupakan sistem angkutan umum berbasis Bus
Rapid Transit (BRT) yang beroperasi di Kota Surakarta sejak tahun 2010. Koridor
K3 dan K4 menghadapi permasalahan kinerja yang ditunjukkan oleh nilai load
factor di bawah standar minimum 0,70, masing-masing sebesar 0,4921 dan 0,3637
pada Juni 2025, serta tingkat redundansi layanan yang tinggi dengan nilai overlap
mencapai 96,34% pada K3 dan 66,55% pada K4. Penelitian ini bertujuan
menganalisis karakteristik spasial rute eksisting, menentukan bobot kepentingan
kriteria spasial, dan merancang rute optimal K3 dan K4 menggunakan integrasi
metodologi Geographic Information System (GIS), Multi-Criteria Decision Analysis
(MCDA), dan Ant Colony Optimization (ACO).

Analisis spasial dilakukan menggunakan QGIS untuk menghitung empat
kriteria: jarak tempuh (C1), cakupan populasi (C2), aksesibilitas fasilitas publik
(C3), dan area overlap antar koridor (C4). Pembobotan kriteria dilakukan
menggunakan metode Analytic Hierarchy Process (AHP) dengan melibatkan lima
responden ahli, menghasilkan bobot W = (0,0750; 0,4072; 0,4394; 0,0784)
dengan Consistency Ratio sebesar 0,0048. Bobot tersebut diintegrasikan ke dalam
fitness function ACO sebagai koefisien pembobot dalam proses optimasi rute.

Hasil optimasi menunjukkan peningkatan nilai fitness pada seluruh koridor:
K3 Berangkat meningkat +15,9% (dari 0,4643 menjadi 0,5381), K3 Pulang
meningkat +9,8% (dari 0,4519 menjadi 0,4960), dan K4 meningkat +23,2% (dari
0,4262 menjadi 0,5252). Secara spasial, rute optimal K3 meningkatkan cakupan
populasi sebesar +6,1% dan aksesibilitas fasilitas publik sebesar +7,4%. Proyeksi
load factor menunjukkan K3 meningkat dari 0,4921 menjadi 0,5253 (+6,7%),
namun keduanya masih di bawah standar minimum 0,70, mengindikasikan bahwa
optimasi rute merupakan prasyarat yang perlu diimbangi dengan strategi
komplementer peningkatan permintaan.

Kata Kunci: Batik Solo Trans, Optimasi Rute, GIS, Ant Colony Optimization,
MCDA-AHP.

Xiv



ABSTRACT

Batik Solo Trans (BST) is a Bus Rapid Transit (BRT)-based public
transportation system that has been operating in Surakarta City since 2010.
Corridors K3 and K4 face performance challenges indicated by load factor values
below the minimum standard of 0.70, recorded at 0.4921 and 0.3637 respectively
in June 2025, along with high service redundancy with overlap values reaching
96.34% for K3 and 66.55% for K4. This study aims to analyze the spatial
characteristics of existing routes, determine the importance weights of spatial
criteria, and design optimal routes for K3 and K4 using an integrated methodology
of Geographic Information System (GIS), Multi-Criteria Decision Analysis (MCDA),
and Ant Colony Optimization (ACO).

Spatial analysis was conducted using QGIS to calculate four criteria: route
distance (C1), population coverage (C2), public facility accessibility (C3), and inter-
corridor overlap area (C4). Criteria weighting was performed using the Analytic
Hierarchy Process (AHP) method involving five expert respondents, producing
weights W = (0.0750; 0.4072; 0.4394, 0.0784) with a Consistency Ratio of 0.0048.
These weights were integrated into the ACO fitness function as weighting
coefficients in the route optimization process.

The optimization results demonstrate fitness improvements across all
corridors: K3 Outbound increased by +15.9% (from 0.4643 to 0.5381), K3 Return
increased by +9.8% (from 0.4519 to 0.4960), and K4 increased by +23.2% (from
0.4262 to 0.5252). Spatially, the optimal K3 route increased population coverage
by +6.1% and public facility accessibility by +7.4%. Load factor projections
indicate that K3 increases from 0.4921 to 0.5253 (+6.7%), however both corridors
remain below the minimum standard of 0.70, indicating that route optimization is
a prerequisite that must be complemented with demand enhancement strategies.
Keywords: Batik Solo Trans, Route Optimization, GIS, Ant Colony Optimization,
MCDA-AHP.
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