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表现层
Perse tation layer

感知层
Perce ption layer

数据层
Data layer

服务层
Servic a layer

图层服务器
Layer server

应用服务器
Application server

属性数据
Attribute data

影像数据
Video data

空间数据
Spatial data

水质环境
终端

Water quality
environm
terminal

船舶定位
终端
Ship

positioning
terminal

养殖网箱
定位终端

Aquaculture cage
positioning
terminal

影像终端
Video
terminal

Web 应用程序

Web application

图 1 系统结构设计

Fig.1 System structure design
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Fig.2   functional module
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图 3 养殖网箱密度图层制作流程
Fig.3 Production process of cage density layer for aquaculture

进行 RGB 图像的 HSV 和灰度图
格式转换

Preform HSVand grayscale image fromat
conversion od RGB image

调节 HSV 各分量值拿到图层
合适的灰度图

Adjust the value of each component
od HSV to get a grayscale image

suitable for the layer

将养殖水域面积与原始灰度图做
差得到网箱灰度图并转为二分图

Thr grayscale image of the cage is
obtained by making the difference

between the aquaculture water area and
the original grayscale image and converte

into a biqartite image

图 4 三种检测方法与实验结果对比
Fig.4 Comparison of three detection methods

with experimental results

a) Canny 算法检测
Canny algorithm detection

b) HSV 检测
HSV detection

c) 基于 Canny 算法的
HSV 预处理检测

HSV Preprocessing Detection
Based on Canny algorithm

d) 手工检测
Actual manual inspection
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图 5 图层融合叠加示意图

Fig.5 Schematic diagram of layer fusion and overlay

高分卫星图层
养殖密度图层

渔船(网箱定位数据)

规划区数据
养殖规划图层

行政区图层
高程数据

Breeding DensityLayer

Fshing boat(cage)positing data

Planning area data

Breeding planningarea Layer

administrativedivisions layer

Elevation data

High-resolution
satellite layers
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图 6 养殖区域合法性判断流程图

Fig.6 Flow chart of legality judgment of breeding area

地理坐标
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1 像素(Pixels)=5 m

Web 网页图层
Web page layers

if(point.img_color ! =point.
color)(show(point.postion);}

15
km

Web 显示
Web display
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图 7 功能区域规划信息展示

Fig.7 Functional area planning information display

图 8 养殖密度信息展示

Fig.8 Breeding density information display
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图 9 电子围栏展示

Fig.9 Electronic fence display
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