201846 f Z?ﬂ[im‘ *ﬂﬁi’iﬂi 5549 % 55 6 1

doi:10.6041/j. issn. 1000-1298.2018. 06. 023

M TITRMABESTTIE

FHEEm RXE R R BRH

(demtpfolk K25 B 2 B, Jtat 100083)

RE: FEXAR PTG R SR S T B B AR 2 H e B T AKX AT I U AR 0 T T s o BOE, BIA T T84T
Ph A ME A, ST 25 AT A AT VMR K A A AP DX A S 0 B A8 2 A ) RSP A g sl Ak AN T AT I8k A T AT S B A 3K
T2 B b dec /D AR B AR 14 5D 5 BiEIS R 28 47 AR 20 o I8 BUAS 5 M ) AR, o ) T B PR 3R RS I A4
NEEE AT A K 22 BRI AL 0] BT A O B B AR (] ALk AT R it s B i, 2 T3 B AT 2B AT MRS , &7 J T 4B 32 1Y
BRI 8 ﬁﬁvﬁi}’ﬂﬁiﬁi_iﬂﬂ%imlﬂE’Jqlﬁ%j&?ﬁﬁ‘@?%ﬁﬁﬁﬂi RS I 2 Y . R ] DIJk%traﬁ
5 S BUMR XAPAT FR 0 AR A SR it o G 45 SR A W 2 AC Oy 15 RE M08 - T i 2 ) R 5 IO 90, 0 bk X 2 A7 B0 58 kA7
A5 [ I AR 224 - % B A B AR A (45 R 2 T 2 H AR, B — 58 i3

KRB : M BT SATRCEAR s 2 BhR; BAT A MG 19 2% 450 2

FRESZES . S77; P208 XEkARIRAD: A XEHS : 1000-1298(2018)06-0198-09

Optimal Walking Path Analysis Method for Forest Region

CHEN Yuelu ZHAO Tianzhong WU Gang CHEN Feixiang
(School of Information Science and Technology, Beijing Forestry University, Beijing 100083, China)

Abstract; In forest region, walking environment is hybrid space mixed road networks and open space.
People usually have diverse wayfinding objectives. In order to compute optimal walking path and provide
wayfinding decision support, an optimal walking path analysis method for forest region (OWPAM — FR)
was proposed. Firstly, the concept of walkability was introduced to build comprehensive walkability raster
(CWR). Walking experiment in forest region was divided into unwalkable area, walkable area and easy-
to-walk area. The special optimal walking path analysis problem can be transformed into a general multi-
objectives least-cost path analysis problem in walkable area and easy-to-walk area. Secondly, walking
costs were divided into terrain costs, including horizontal distance, spatial distance, slope, time and
energy, and feature costs, including land cover and cognitive load. Single walking costs were computed
and weighted, which were combined with comprehensive walking costs. The multi-objectives problem can
be simplified as the single objective problem. Thirdly, adjacency list was extended and queen’s pattern
was used to establish adjacency relationships of raster cells based on CWR. Then the comprehensive
walking costs were computed and the raster network model was successfully established. Dijkstra
algorithm was used to compute the optimal walking path. The results showed that OWPAM — FR can
effectively model walking environment of forest region mixed open space and road networks. At the same
time, the proposed method was able to reduce path cost of multiple wayfinding objectives and emphasis on
different main objectives. In addition, OWPAM — FR composed of modeled steps had a certain
applicability, which could be extended to several types of optimal walking path analysis applications,
such as forest tourism, disaster relief and field investigation.
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