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JTCHA =D BSIU AR XAl o 3R I
B [E]) 4 EE , Three Unit Move 2 40 %F#E ), {H
TEHLEE LT | R IR R AR Sl i T B AR # A %
25 BRKRME
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B (record-to-record travel, RRT) | 2% B (tabu,
TA) A% 4 5k # % (variable neighborhood search,
VNS) & 7t Ja &k Bk, Wi 328 2 Fhot g & Bk
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Tab.1 Attributes of Four Cases

Z 1 X 35§ AT i FE PR T HL B R & it %k B it 75 ik 55 5 >R HEFT Eb
ZYA B IX 324 1618 15 4470 3873 1.154
7YB X 324 1618 15 3979 3873 1.027
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Tab.2 Solution Results of Five Algorithms

Ak geitdgts ZYA 7ZYB GY2A GY2B
SR B /km 1656.53" 1874.58 1875 355.92" 2003 951.77
CPLEX GAP/% 0 0 0 0.01
BATIFE] /s 83.00 112.70 401.82 7 204.54
-2 B B /km 1668.27 1900.16 1875 788.04 2007 153.45
SA et A /km 1661.37 1892.22 1875 563.99 2006 397.20
¥ GAP/ % 0.71 1.36 0.02 0.17
B AT A /s 53.81 54.03 252.06 224.45
- 4 A B8 /km 1662.98 1898.53 1875 396.63 2005 921.36
el BB B/ km 1661.37 1891.16 1875 355.92° 2 004 889.09
SASPP FH GAP/ Y 0.39 1.28 0.00 0.11
Y IE AT /s 57.58 59.32 259.65 258.65
SPP it/ % 0.32 0.09 0.02 0.00
SPP 2 70 1] /s 3.77 5.29 7.60 34.20
-2 5 B B /km 1663.92 1910.10 1876 169.80 2009 310.83
s el MBS /km 1660.19 1904.51 1875 633.19 2007 623.64
F-H GAP/ % 0.45 1.90 0.04 0.28
- 438 A7 Bk il /s 53.13 60.62 140.63 224.80
-2 B B8 /km 1657.08 1905.24 1875 476.09 2006 901.47
el B B8 /km 1656.53" 1.895.06 1875 367.74 2 005 088.75
ILS.SPP X GAP/ % 0.03 1.64 0.01 0.16
BT R ] /s 58.56 153.64 145.04 267.03
SPP ¥tk / % 0.41 0.23 0.04 0.12
SPPF-B1E A7 i) ] /s 5.43 93.02 4.41 42.23
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Fig.4 15 Facility Service Areas of ZYA and ZYDB
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An Algorithm Framework for Facility Service Districting Problem

WANG Yujing'? KONG Yunfeng'
1 Key Laboratory of Geospatial Technology for the Middle and Lower Yellow River Regions, Ministry of Education, Henan University,
Kaifeng 475000, China
2 College of Computer and Information Engineering, Henan University, Kaifeng 475000, China

Abstract: Objectives: Facility service districting problem(FSDP) refers to the design of facility service areas
according to the facility locations and service capacities in a geographical region. The design criteria for ser-
vice areas include the balance of service demand and supply, the highest service accessibility, and the spa-
tial contiguity. The spatial contiguity is a necessity for satisfying some policies on public services, such as
school districting and medical districting. However, solving the FSDP with contiguity constraints is chal-
lenging. We present a hybrid algorithm framework for solving the FSDP.Methods: The algorithm is pro-

posed based on the general local search algorithm and furtherly enhanced by multi-start, ruin-recreate,
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set-partitioning and other optimization strategies. The basic modules such as initial solution generation
method, local search operators, solution perturbation, model building and solving, and search strategies,
are provided in the framework. Using these building blocks, some exact, metaheuristic and hybrid algo-
rithms could be implemented effectively. Five algorithms are implemented for the FSDP: Exact method by
solving a mixed integer linear programming model, simulated annealing (SA) algorithm, iterative local
search (ILS) algorithm, SA with set-partitioning, and IL.S with set-partitioning. In addition, four instances
are designed to test the algorithms. The instance size, supply-demand ratio, and geographic environment
are considered in the instance design.Results: There are several findings from computing experimentation:
Optimal or near-optimal solutions of the instances could be obtained by CPLLEX optimizer; high-quality so-
lutions could be found by SA and ILS algorithms much more efficiently; the set-partitioning procedure is ca-
pable of improving the solution quality.Conclusions: Based on the proposed algorithm framework, it is easy
and flexible to design local-search based matheuristics and hybrid algorithms for the FSDP. High quality so-
lutions could be obtained by coupling the local search with ruin-recreate perturbation and set-partitioning.

Key words: facility service districting problem; spatial contiguity ; mixed integer linear programming ; algo-

rithm framework; algorithm design
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gaze directions by simulation experiments.Results: The results show that:(1) The estimation errors of the
proposed estimation model(i.e., gaze-direction estimation model considering positional relationship) are sig-
nificantly lower than that of gaze-directions estimation model ignoring positional relationship. (2) In the
same scenes, the estimated error does not increase with the test distances. Moreover, the average estima-
tion accuracy of our model is almost similar to the estimation method based on depth cameras.Conclusions:
(1) The proposed gaze direction estimation is significantly superior to the model that ignores positional rela-
tionship.(2) Pedestrian position variations have little impact on the estimation accuracies of our model in the
same scene. Hence, the proposed model is suitable for pedestrian navigation and we can use portable smart
glasses to estimate gaze directions.

Key words: pedestrian navigation; gaze directions estimation; gaze photo; street view; image similarity
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