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coverage (0.1 <f, <0.3) and fifth grade vegetation coverage (f, <0.1) reduced by 25.72% and
12.28% , respectively. Low vegetation coverage was mainly distributed in relatively low altitude areas.
With the increase of altitude, vegetation cover increased firstly and then decreased. Variation on
vegetation coverage that low vegetation coverage was transformed into high vegetation cover degree was
obvious in regions below 3 000 m, especially lower than 2 500 m. With influenced less by human activity,
vegetation cover above 3 000 m seemed to hold relatively little change. High vegetation cover was mainly
located in high slope regions, while low vegetation cover was mainly located in relatively moderate slope
regions. An obvious variation on vegetation coverage was concentrated in regions with slope range from
25° to 45°, regions below 25° ranked secondly. While no obvious change of vegetation cover in regions
with slope above 45° appeared, with less influenced by human activity. Under hydrothermal condition,
the vegetation coverage on aspect is sunny slope (135° ~225°) > half-sunny slope (45° ~135°) > half-
shady slope (225° ~315°) > shady slope (0° ~45°, 315° ~360°) ; the vegetation coverage increased
in each aspect from 1999 to 2010, and sunny slope increased significantly while no obvious increase on
shady slope.

Key words: Vegetation coverage Temporal and spatial variation RS GIS
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Three-dimensional Localization Method of Agriculture Wireless Sensor

Networks Based on Crossover Particle Swarm Optimization

Wang Jun' Li Shugiang' Liu Gang’
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Abstract. For the standard particle swarm optimization algorithm is easy to appear slow convergence
speed, emerge premature convergence and fall into local minimum point in the later evolution, a kind of
localization algorithm based on cross particle swarm optimization for wireless sensor networks was
presented to solve these problems. The approach mainly included three stages: sink node selection,
measure distances amendment and unknown sensor node localization. By referring to the crossover
operation of genetic algorithm idea, cross particle swarm optimization algorithm could increase the
diversity of particles and reduce the distance measure error and the influence of anchor node number on
localization result. The simulation experiment result showed that the stability and localization accuracy of
the method proposed are better than those of the standard particle swarm optimization algorithm. Under
the condition of same measure error and the equal number of anchor nodes, the new method was
compared with the shuffled frog leaping algorithm. And the compared results are as follows: the maximum
of localization errors are 1.337 8 m and 1. 747 3 m, respectively; the minimum of localization errors are
0.258 3 m and 0. 561 5 m, respectively; the average localization errors are 0. 651 2 m and 1. 044 7 m,
respectively. Results indicate that the method proposed is suitable for agriculture wireless sensor network
localization.

Key words: Wireless sensor networks  Localization  Cross particle swarm Measure distances

amendment



