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基于多传感器融合的移动机器人三维地图创建
张　彪１，曹其新２，何明超１
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摘　要：面对移动机器人三维地图创建问题，使用融合了全景相机和三维激光扫描仪的移动机器人作为平台，搭建了机器人地
图创建系统。全景相机提取环境信息和地标组特征，在生成二维地图的同时提供精确的机器人定位信息，并以此定位信息为基
础将三维激光扫描仪得到的三维点云进行配准，重复这一过程直至最终得到环境的完整三维地图。实验在多种环境下创建了
三维地图，验证了系统的可靠性和实用性。
关键词：机械电子工程；三维计算机图形学；地图；移动机器人；传感器数据融合；三维激光扫描仪；全景相机
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　　地图创建是移动机器人具有智能化，实现环境
中自主行走并且具备自主探测能力的关键一步。目
前机器人对环境的感知更多地依赖计算机视觉所提

取颜色信息或者其他辅助特征，并主要基于二维环
境地图，通过粒子滤波等算法进行定位。相对于传
统的二维地图，三维点云地图能够更加真实和精确
地描述环境，处理很多二维图像数据不能解决的问
题，因此吸引了很多国内外学者的关注［１－３］。更有研
究人员将其应用于月球车或者火星车［４－５］，模拟行星
表面环境中创建粗糙地表的三维地图，并已取得了
很好的效果。

ＮＤＴ（ｎｏｒｍａｌ　ｄｉｓｔｒｉｂｕｔｉｏｎ　ｔｒａｎｓｆｏｒｍ）算法是一种
应用很广的标准最优化算法。Ｍａｇｎｕｓｓｏｎ［６］详细地介
绍了该算法；Ｒｕｓｕ等［３］将点云表示的地图转换成三维
物体地图，他们使用的方法包括几何信息识别和机器
学习，用于提取目标物体信息。结合多种研究方法，面
对移动机器人三维地图创建的关键问题，笔者使用融
合了全景相机和三维激光扫描仪的移动机器人作为平

台，将视觉里程仪和机器人里程计综合来提供定位数

据，一方面生成二维地图，另一方面对三维激光扫描仪
扫描到的环境点云数据进行配准，从而得到大型环境
下的三维点云地图，以供机器人进行路径规划和导航；
笔者分别在室内和室外环境中进行了实验，验证了这
套系统的可靠性和实用性。

１　系统架构

实验所使用的移动平台如图１所示，主要由３个
部分组成：移动机器人、全景相机和三维激光扫描
仪。移动机器人可以在环境中自由移动，全景相机
和三维激光扫描仪用于从不同的位置采集环境结构
信息，其中全景相机作为视觉里程计在创建二维地
图的同时辅助进行三维点云配准。
系统详细构成及软件系统框架如图２所示。全

景相机实时获取周围环境信息，提取环境 ＳＩＦＴ
（ｓｃａｌｅ　ｉｎｖａｒｉａｎｔ　ｆｅａｔｕｒｅ　ｔｒａｎｓｆｏｒｍ ）特征，利用路标
组方法定位机器人，融合里程仪数据后得到机器人
移动的数据，并生成二维地图。在不同位置使用三
维扫描仪扫描得到三维点云数据，并与全景相机定
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图１　机器人平台
Ｆｉｇ．１　Ｒｏｂｏｔ　ｐｌａｔｆｏｒｍ

位数据融合建立环境三维地图，在避免与环境发生
碰撞的基础上确定下一步的移动路径。这一过程一
直重复，直到最终得到整个环境的三维地图。

图２　地图创建系统框架
Ｆｉｇ．２　Ｆｒａｍｅｗｏｒｋ　ｏｆ　ｔｈｅ　ｍａｐ－ｂｕｉｌｄｉｎｇ　ｓｙｓｔｅｍ

２　全景视觉定位

从全景相机得到二维图像信息后，首先需要进行
标定；然后将图像分割成不同的部分，根据不同部分的
特性判定其是否可通行；同时选定某些特征物体作为
地标，随着机器人移动，一系列的二维局部地图不断叠
加得到全局二维地图。根据ＳＩＦＴ特征提取出地标
组，利用三点定位法获取机器人的定位坐标。
２．１　全局二维地图
根据颜色和边界特征，图像被分割成不同区域。

通过颜色学习，机器人可以获取图像中的可通行区
域，并定义路标来进行定位，从而可以通过全景视觉
系统得到一个环绕机器人的局部二维地图。如图３
所示，如果定义绿色区域为可通行颜色，就可以得到
一个局部地图，白色为可通行，灰色为不可通行，黑
色区域是视觉盲区。

图３　（ａ）局部二维地图；（ｂ）原始图像
Ｆｉｇ．３　（ａ）Ｌｏｃａｌ　２Ｄｍａｐ；（ｂ）Ｏｒｉｇｉｎａｌ　ｉｍａｇｅ

根据全景视觉系统可以建立一个围绕机器人局
部地图，进而根据局部地图之间的关系可以获取机

器人位置信息，也就是将局部地图转换成为全局地
图。由于全景相机的构造，近处的像素密度要高于
远处，所以离观测点越近，其信息的优先级越高，笔
者使用从更近位置获得的图像信息。机器人移动到
不同位置后得到一系列的局部地图，将其转换到全
局坐标系下即可得到全局地图。图４（ａ）为机器人移
动过程中从不同位置得到的局部地图，图４（ｂ）为局
部地图叠加形成的全局二维地图。

图４　全局二维地图生成实例
Ｆｉｇ．４　Ａｎ　ｅｘａｍｐｌｅ　ｏｆ　ｃｏｎｓｔｒｕｃｔｉｎｇ　ｇｌｏｂａｌ　２Ｄｍａｐ

２．２　特征提取与精确定位
使用单个地标进行定位容易受噪点干扰，地标

误识别可能导致定位误差变大，因此笔者使用多个
地标（地标组）来进行精确定位。首先假设在环境中
有多种颜色的地标，３种颜色的地标构成１个地标
组。计算地标１和地标２之间的距离ｄ１２，以此类推
计算ｄ１３，然后计算两条直线之间的夹角，如图５
所示。

图５　地标组特征
Ｆｉｇ．５　Ｆｅａｔｕｒｅｓ　ｏｆ　ａ　ｇｒｏｕｐ　ｏｆ　ｌａｎｄｍａｒｋｓ

定义３个地标组特征分别为：１）实现匹配的向
量Ｐ∶Ｐ（ｄ１２，ｄ１３，θ）。２）局部坐标系下的地标组
特征值（ｘ’，ｙ’，ｄｉｍ，ｃｏｌ）。３）实现定位的地标全局
地标值：ｘ，ｙ，θ。如果两个地标组具有相同的特征
向量Ｐ，那么它们属于同一地标组。
为了获取地标组的精确位置信息，使用ＳＩＦＴ［７］

特征匹配图像信息，ＳＩＦＴ特征（实例见图６）将图像
转换成为一系列的局部特征向量，这些向量不随图
像的平移、大小变化和旋转发生改变，也不随光照变
化或三维投影而变化。提取出ＳＩＦＴ特征点后建立
一个最近邻法索引，关键点的组合首先经过哈希表
进行识别，然后通过最小二乘法拟合最优的模型

７５７
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位姿。

图６　室外环境下特征提取
Ｆｉｇ．６　Ｆｅａｔｕｒｅ　ｅｘｔｒａｃｔｉｏｎ　ｉｎ　ｏｕｔｄｏｏｒ　ｅｎｖｉｒｏｎｍｅｎｔ

提取地标组的ＳＩＦＴ特征点后，使用三点定位法
获取机器人位置并精确定位机器人。在平面上３个
点可以定义１个圆，如果３个地标的全局坐标位置及
相对角度是已知的，那么每２个地标和机器人即可
以定义１个圆，２个圆的交点其中之一即为机器人位
置，可以计算如下：

ｆｉ（ｘ，ｙ，θ）＝ｔａｎ（τｉ＋θ）－ｙｉ－ｙｘｉ－ｘ＝
０

（ｉ＝１，２，３）。 （１）
式中，ｘ、ｙ和θ表示机器人位置，（ｘｉ，ｙｉ）是地标组的
全局位置，τｉ 表示地标观测角。由此便可以得到机
器人的精确定位信息。

３　三维点云配准

点云的配准是把不同位置获取的点云进行拼接
从而获取完整的点云，这是构建环境地图的关键。
进行配准的目的是求得待配准点云相对于当前的点
云的位姿，即计算两帧点云之间的三维变换矩阵的
最优值，配准实例如图７所示。
由于实验中使用的激光传感器不变，所以点云

规模和单位是统一的，只需要计算旋转和平移数据，
即进行刚体变换。刚体变换可以表示旋转矩阵Ｒｏｔ
和平移矩阵Ｔｒｓ，使得点云只在位置和距离上变换。
三维空间内，旋转矩阵Ｒｏｔ和平移矩阵Ｔｒｓ可以表示为

Ｒｏｔ＝
ｃｏｓα －ｓｉｎα ０
ｓｉｎα ｃｏｓα ０
熿

燀

燄

燅０ ０ １

ｃｏｓβ ０ ｓｉｎβ
０　 １　 ０

－ｓｉｎβ ０ ｃｏｓ

熿

燀

燄

燅β
１　 ０　 ０
０ ｃｏｓγ －ｓｉｎγ
０ ｓｉｎγ ｃｏｓ

熿

燀

燄

燅γ
，Ｔｒｓ＝

ｔｘ
ｔｙ
ｔ

熿

燀

燄

燅ｚ
。 （２）

式中，α、β和γ表示绕ｘ、ｙ和ｚ轴的旋转角，ｔｘ、ｔｙ 和
ｔｚ 分别表示沿ｘ、ｙ和ｚ轴的平移量。

图７　点云配准实例
Ｆｉｇ．７　Ａｎ　ｅｘａｍｐｌｅ　ｏｆ　ｐｏｉｎｔ　ｃｌｏｕｄ　ｒｅｇｉｓｔｒａｔｉｏｎ

使用ＩＣＰ算法［８－９］将不同位置的点云进行配准，
从而得到环境的完整点云地图，当得到的结果足够

精确或者迭代次数超过阈值时停止。假设当前点云
为ＰＣＯ，包含｛ｐｃｏ１，ｐｃｏ２，…，ｐｃｏｍ｝共ｍ 个三维空间
点，待配准扫描点云为ＰＣ，包含｛ｐｃ１，ｐｃ２，…，ｐｃｎ｝共
ｎ个三维空间点。ＩＣＰ算法过程如下：

１）对于集合ＰＣ中的每一个点，在集合ＰＣＯ中
找出距该点最近的对应点，设集合ＰＣＯ中由这些对
应点组成的新点集为ＰＣＴ，同样包含｛ｐｃｔ１，ｐｃｔ２，…，
ｐｃｔｎ｝共ｎ个三维空间点。

２）采用最小均方根法，计算点集ＰＣ与ＰＣＴ之
间的配准，得到配准变换矩阵Ｒｏｔ和Ｔｒｓ。
３）计算坐标变换，即对于集合ＰＣ，用坐标变换
矩阵Ｒｏｔ和Ｔｒｓ进行坐标变换，得到新的点ＰＣ１＝Ｒｏｔ
×ＰＣ＋Ｔｒｓ。
４）计算ＰＣ１与ＰＣＴ之间的均方根误差。如小
于预设的极限值则结束；否则以点集ＰＣ１替换ＰＣ，
重复上述步骤。
其中，第１次迭代初始值由全景相机估计得到

的里程信息提供，这可以减少迭代次数，提高配准
速度。

４　实验结果与分析

采用图１所示的实验用机器人平台。具体参数
设置如下：激光测距为ＳＩＣＫ公司的ＬＭＳ２００型，平
面收集点数最大为７５０，角度最小分辨率为０．２５°，旋
转平台带动激光测距系统旋转以收集三维点云数
据，车载计算机处理器为酷睿２ＧＨｚ，内存２ＧＢ。笔
者分别在室内和室外环境下使用该系统进行了实际
环境建模。
图８为室内环境的真实场景和生成的三维地

图。笔者设置了６个不同障碍物，障碍物的大小、高
低和形状均不相同，实际和三维地图中的障碍物分
别与图８（ａ）和８（ｂ）图的标号相对应，最终建立的地
图如图８（ｂ）所示。在地图标出各种障碍物的形状和
位置，有利于帮助机器人有效地避免碰撞，绕开各种
障碍物探测远距离的环境信息。结果表明全景相机
和激光传感器对于近处的物体都具有较高的分辨
率，但对于较远的物体分辨能力较差。由于三维地
图是在机器人移动的同时生成的，这既有利于规划
下一步路径，又有助于辅助获取当前位置信息［１０－１２］。

图８　室内环境三维地图
Ｆｉｇ．８　３Ｄｍａｐ　ｏｆ　ｉｎｄｏｏｒ　ｅｎｖｉｒｏｎｍｅｎｔ

图９为室外环境的三维地图。从图中可以看出
构建的地图与真实环境几乎一致，不仅可以重建图
片右上的大型石块和右下的小型树林，也可观察到
包括粗糙地表在内的石缝纹理，这对于机器人有效

８５７
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感知复杂环境、探测周围障碍物和规划路径具有重
要意义［１３－１４］。整体场景大约为２５ｍ×２２ｍ，地图大
小为５８ＭＢ，经过后续降噪和栅格化处理后可以方
便地用于移动机器人导航和路径规划。

图９　室外环境三维地图
Ｆｉｇ．９　３Ｄｍａｐ　ｏｆ　ｏｕｔｄｏｏｒ　ｅｎｖｉｒｏｎｍｅｎｔ

５　结　论

基于激光扫描仪和全景相机的多传感器融合，
构建了移动机器人地图创建系统。全景相机实时提
取周围环境特征信息，作为视觉里程计估计出机器
人的移动数据，与机器人里程计融合后将未知数据
传递给激光扫描仪，从而完成不同位置的点云数据
配准。在机器人完成未知环境探索的同时，构建出
环境的三维点云地图，在室内和室外环境下分别进
行了实验，验证了系统的有效性。此外，在地图构建
实时性、空间环境的复杂性对地图创建系统的影响
等问题上还需要进行进一步研究。

（由于印刷关系，查阅本文彩色图片，请浏览
ｈｔｔｐ：／／ｊｏｕｒｎａｌ．ｐａｐｅｒ．ｅｄｕ．ｃｎ）

［参考文献］（Ｒｅｆｅｒｅｎｃｅｓ）
［１］　Ｓｅｑｕｅｉｒａ　Ｖ，Ｎｇ　Ｋ，Ｗｏｌｆａｒｔ　Ｅ，ｅｔ　ａｌ．Ａｕｔｏｍａｔｅｄ　ｒｅｃｏｎ－

ｓｔｒｕｃｔｉｏｎ　ｏｆ　３Ｄｍｏｄｅｌｓ　ｆｒｏｍ　ｒｅａｌ　ｅｎｖｉｒｏｎｍｅｎｔｓ［Ｊ］．ＩＳ－
ＰＲＳ　Ｊ　Ｐｈｏｔｏｇｒａｍｍ　Ｒｅｍｏｔｅ　Ｓｅｎｓ，１９９９，５４（１）：１－２２．

［２］　Ｒｕｓｕ　Ｒ　Ｂ，Ｍａｒｔｏｎ　Ｚ　Ｃ，Ｂｌｏｄｏｗ　Ｎ，ｅｔ　ａｌ．Ｔｏｗａｒｄｓ　３Ｄ
ｐｏｉｎｔ　ｃｌｏｕｄ　ｂａｓｅｄ　ｏｂｊｅｃｔ　ｍａｐｓ　ｆｏｒ　ｈｏｕｓｅｈｏｌｄ　ｅｎｖｉｒｏｎ－
ｍｅｎｔｓ［Ｊ］．Ｒｏｂ　Ａｕｔｏｎ　Ｓｙｓｔ，２００８：５６（１１）：９２７－９４１．

［３］　Ｒｕｓｕ　Ｒ　Ｂ，Ｍａｒｔｏｎ　Ｚ　Ｃ，Ｂｌｏｄｏｗ　Ｎ，ｅｔ　ａｌ．Ｍｏｄｅｌ－ｂａｓｅｄ
ａｎｄ　ｌｅａｒｎｅｄ　ｓｅｍａｎｔｉｃ　ｏｂｊｅｃｔ　ｌａｂｅｌｉｎｇ　ｉｎ　３Ｄｐｏｉｎｔ　ｃｌｏｕｄ
ｍａｐｓ　ｏｆ　ｋｉｔｃｈｅｎ　ｅｎｖｉｒｏｎｍｅｎｔｓ［Ｃ］／／Ｉｎ　Ｐｒｏｃｅｅｄｉｎｇｓ　ｏｆ
ｔｈｅ　ＩＥＥＥ／ＲＳＪ　Ｉｎｔｅｒｎａｔｉｏｎａｌ　Ｃｏｎｆｅｒｅｎｃｅ　ｏｎ　Ｉｎｔｅｌｌｉｇｅｎｔ
Ｒｏｂｏｔｓ　ａｎｄ　Ｓｙｓｔｅｍｓ（ＩＲＯＳ），２００９：３６０１－３６０８．

［４］　蔡则苏，洪炳镕，吕德生．ＨＩＴ－１型月球车的运动学分析
［Ｊ］．哈尔滨工业大学学报，２００３，３５（９）：１０９８－１１０１．
Ｃａｉ　Ｚｅｓｕ，Ｈｏｎｇ　Ｂｉｎｇｒｏｎｇ，ＬüＤｅｓｈｅｎｇ．Ｋｉｎｅｍａｔｉｃｓ　ａ－
ｎａｌｙｓｉｓ　ｏｆ　ＨＩＴ－１ｌｕｎａｒ　ｒｏｖｅｒ［Ｊ］．Ｊ　Ｈａｒｂｉｎ　Ｉｎｓｔ　Ｔｅｃｈｎ－
ｏｌ，２００３，３５（１９）：１０９８－１１０１．

［５］　王佐伟，梁斌，吴宏鑫．六轮月球探测车运动学建模与
分析［Ｊ］．宇航学报，２００３，２４（５）：４５６－４６２．
Ｗａｎｇ　Ｚｕｏｗｅｉ，Ｌｉａｎｇ　Ｂｉｎ，Ｗｕ　Ｈｏｎｇｘｉｎ．Ｋｉｎｅｍａｔｉｃａｌ
ｍｏｄｅｌｉｎｇ　ａｎｄ　ａｎａｌｙｓｉｓ　ｏｆ　ｓｉｘ－ｗｈｅｅｌ　ｌｕｎａｒ　ｒｏｖｅｒ［Ｊ］．Ｊ
Ａｓｔｒｏｎａｕｔ，２００３，２４（５）：４５６－４６２．（ｉｎ　Ｃｈｉｎｅｓｅ）

［６］　Ｍａｇｎｕｓｓｏｎ　Ｍ．Ｔｈｅ　Ｔｈｒｅｅ－Ｄｉｍｅｎｓｉｏｎａｌ　Ｎｏｒｍａｌ－Ｄｉｓｔｒｉ－
ｂｕｔｉｏｎｓ　Ｔｒａｎｓｆｏｒｍ：ａｎ　Ｅｆｆｉｃｉｅｎｔ　Ｒｅｐｒｅｓｅｎｔａｔｉｏｎ　ｆｏｒ
Ｒｅｇｉｓｔｒａｔｉｏｎ［Ｄ］．ｒｅｂｒｏ，Ｓｗｅｄｅｎ：ｒｅｂｒｏ　Ｕｎｉｖｅｒｓｉｔｙ，
２００９．

［７］　Ｌｏｗｅ　Ｄ　Ｇ．Ｏｂｊｅｃｔ　ｒｅｃｏｇｎｉｔｉｏｎ　ｆｒｏｍ　ｌｏｃａｌ　ｓｃａｌｅ－ｉｎｖａｒｉａｎｔ
ｆｅａｔｕｒｅｓ［Ｃ］／／Ｐｒｏｃｅｅｄｉｎｇｓ　ｏｆ　ｔｈｅ　Ｉｎｔｅｒｎａｔｉｏｎａｌ　Ｃｏｎｆｅｒ－
ｅｎｃｅ　ｏｎ　Ｃｏｍｐｕｔｅｒ　Ｖｉｓｉｏｎ．Ｃｏｒｆｕ，１９９９：１１５０－１１５７．

［８］　Ｂｅｓｌ　Ｐ　Ｊ，ＭｃＫａｙ　Ｎｅｉｌ　Ｄ．Ａ　ｍｅｔｈｏｄ　ｆｏｒ　ｒｅｇｉｓｔｒａｔｉｏｎ　ｏｆ
３－Ｄ　ｓｈａｐｅｓ［Ｊ］．ＩＥＥＥ　Ｔｒａｎｓ　Ｐａｔｔｅｒｎ　Ａｎａｌ　Ｍａｃｈ　Ｉｎｔｅｌｌ，
１９９２，１４（２）：２３９－２５６．

［９］　Ｂｉｂｅｒ　Ｐ，Ａｎｄｒｅａｓｓｏｎ　Ｈ，Ｄｕｃｋｅｔｔ　Ｔ，ｅｔ　ａｌ．３ＤＭｏｄｅｌｉｎｇ
ｏｆ　ｉｎｄｏｏｒ　ｅｎｖｉｒｏｎｍｅｎｔｓ　ｂｙ　ａ　ｍｏｂｉｌｅ　ｒｏｂｏｔ　ｗｉｔｈ　ａ　ｌａｓｅｒ
ｓｃａｎｎｅｒ　ａｎｄ　ｐａｎｏｒａｍｉｃ　ｃａｍｅｒａ［Ｃ］／／Ｐｒｏｃｅｅｄｉｎｇｓ　ｏｆ
ｔｈｅ　２００４ＩＥＥＥ／ＲＳＪ　Ｉｎｔｅｒｎａｔｉｏｎａｌ　Ｃｏｎｆｅｒｅｎｃｅ　ｏｎ　Ｉｎｔｅｌｌｉ－
ｇｅｎｔ　Ｒｏｂｏｔｓ　ａｎｄ　Ｓｙｓｔｅｍｓ．Ｓｅｎｄａｉ，２００４：３４３０－３４３５．

［１０］Ｙｏｓｈｉｄａ　Ｋ，Ｈａｍａｎｏ　Ｈ．Ｍｏｔｉｏｎ　ｄｙｎａｍｉｃｓ　ａｎｄ　ｃｏｎｔｒｏｌ
ｏｆ　ａ　ｐｌａｎｅｔａｒｙ　ｒｏｖｅｒ　ｗｉｔｈ　ｓｌｉｐ－ｂａｓｅｄ　ｔｒａｃｔｉｏｎ　ｍｏｄｅ［Ｊ］．
Ｐｒｏｃ　ＳＰＩＥ，２００２：２７５－２８６．

［１１］Ｙｏｓｈｉｄａ　Ｋ，Ｉｓｈｉｇａｍｉ　Ｇ．Ｓｔｅｅｒｉｎｇ　ｃｈａｒａｃｔｅｒｉｓｔｉｃｓ　ｏｆ　ａ
ｒｉｇｉｄ　ｗｈｅｅｌ　ｆｏｒ　ｅｘｐｌｏｒａｔｉｏｎ　ｏｎ　ｌｏｏｓｅ　ｓｏｉｌ［Ｃ］／／Ｐｒｏｃｅｅｄ－
ｉｎｇｓ　ｏｆ　２００４ＩＥＥＥ／ＲＳＪ　Ｉｎｔｅｒｎａｔｉｏｎａｌ　Ｃｏｎｆｅｒｅｎｃｅ　ｏｎ　Ｉｎ－
ｔｅｌｌｉｇｅｎｔ　 Ｒｏｂｏｔｓ　 ａｎｄ　 Ｓｙｓｔｅｍｓ． Ｓｅｎｄａｉ， ２００４：
３９９５－４０００．

［１２］Ｗａｎｇ　Ｚ　Ｗ，Ｗｕ　Ｈ　Ｘ．Ｄｙｎａｍｉｃｓ　ｍｏｄｅｌｉｎｇ　ａｎｄ　ａｎａｌｙｓｉｓ
ｏｆ　ｌｕｎａｒ　ｒｏｖｅｒ　ｓｔｅｅｒｉｎｇ　ｓｙｓｔｅｍ ［Ｊ］．Ｃｈｉｎ　Ｓｐａｃｅ　Ｓｃｉ
Ｔｅｃｈｎｏｌ，２００４（３）：１４－２０．

［１３］李金良，孙友霞，谷明霞，等．基于多传感器融合的移
动机器人 ＳＬＡＭ［Ｊ］．中国科技论文，２０１２，７（４）：
３１２－３１６．
Ｌｉ　Ｊｉｎｌｉａｎｇ，Ｓｕｎ　Ｙｏｕｘｉａ，Ｇｕ　Ｍｉｎｇｘｉａ，ｅｔ　ａｌ．ＳＬＡＭ　ｆｏｒ
ｍｏｂｉｌｅ　ｒｏｂｏｔｓ　ｂａｓｅｄ　ｏｎ　ｍｕｌｔｉ－ｓｅｎｓｏｒ　ｄａｔａ　ｆｕｓｉｏｎ ［Ｊ］．
Ｃｈｉｎａ　Ｓｃｉｅｎｃｅｐａｐｅｒ，２０１２，７（４）：３１２－３１６．（ｉｎ　Ｃｈｉ－
ｎｅｓｅ）

［１４］宋勇，李贻斌，刘冰．基于进化神经网络的移动机器人
路径规划方法［Ｊ］．中国科技论文在线，２０１０，５（１）：
１－５．
Ｓｏｎｇ　Ｙｏｎｇ，Ｌｉ　Ｙｉｂｉｎ，Ｌｉｕ　Ｂｉｎｇ．Ａ　ｍｅｔｈｏｄ　ｂａｓｅｄ　ｏｎ　ｅｖ－
ｏｌｕｔｉｏｎａｒｙ　ｎｅｕｒａｌ　ｎｅｔｗｏｒｋ　ｆｏｒ　ｍｏｂｉｌｅ　ｒｏｂｏｔ　ｐａｔｈ　ｐｌａｎ－
ｎｉｎｇ［Ｊ］．Ｓｃｉｅｎｃｅｐａｐｅｒ　Ｏｎｌｉｎｅ，２０１０，５（１）：１－５．（ｉｎ
Ｃｈｉｎｅｓｅ）

９５７

http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=1&LKText=%5B1%5DSequeira+V%2CNg+K%2CWolfart+E%2Cet+al%2EAutomated+recon%2Dstruction+of+3Dmodels+from+real+environments%5BJ%5D%2EIS%2DPRS+J+Photogramm+Remote+Sens%2C1999%2C54%281%29%3A1%2D22%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=1&LKText=%5B1%5DSequeira+V%2CNg+K%2CWolfart+E%2Cet+al%2EAutomated+recon%2Dstruction+of+3Dmodels+from+real+environments%5BJ%5D%2EIS%2DPRS+J+Photogramm+Remote+Sens%2C1999%2C54%281%29%3A1%2D22%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=1&LKText=%5B1%5DSequeira+V%2CNg+K%2CWolfart+E%2Cet+al%2EAutomated+recon%2Dstruction+of+3Dmodels+from+real+environments%5BJ%5D%2EIS%2DPRS+J+Photogramm+Remote+Sens%2C1999%2C54%281%29%3A1%2D22%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=2&LKText=%5B2%5DRusu+R+B%2CMarton+Z+C%2CBlodow+N%2Cet+al%2ETowards+3Dpoint+cloud+based+object+maps+for+household+environ%2Dments%5BJ%5D%2ERob+Auton+Syst%2C2008%3A56%2811%29%3A927%2D941%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=2&LKText=%5B2%5DRusu+R+B%2CMarton+Z+C%2CBlodow+N%2Cet+al%2ETowards+3Dpoint+cloud+based+object+maps+for+household+environ%2Dments%5BJ%5D%2ERob+Auton+Syst%2C2008%3A56%2811%29%3A927%2D941%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=2&LKText=%5B2%5DRusu+R+B%2CMarton+Z+C%2CBlodow+N%2Cet+al%2ETowards+3Dpoint+cloud+based+object+maps+for+household+environ%2Dments%5BJ%5D%2ERob+Auton+Syst%2C2008%3A56%2811%29%3A927%2D941%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=3&LKText=%5B3%5DRusu+R+B%2CMarton+Z+C%2CBlodow+N%2Cet+al%2EModel%2Dbasedand+learned+semantic+object+labeling+in+3Dpoint+cloudmaps+of+kitchen+environments%5BC%5D%2F%2FIn+Proceedings+ofthe+IEEE%2FRSJ+International+Conference+on+IntelligentRobots+and+Systems%28IROS%29%2C2009%3A3601%2D3608%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=3&LKText=%5B3%5DRusu+R+B%2CMarton+Z+C%2CBlodow+N%2Cet+al%2EModel%2Dbasedand+learned+semantic+object+labeling+in+3Dpoint+cloudmaps+of+kitchen+environments%5BC%5D%2F%2FIn+Proceedings+ofthe+IEEE%2FRSJ+International+Conference+on+IntelligentRobots+and+Systems%28IROS%29%2C2009%3A3601%2D3608%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=3&LKText=%5B3%5DRusu+R+B%2CMarton+Z+C%2CBlodow+N%2Cet+al%2EModel%2Dbasedand+learned+semantic+object+labeling+in+3Dpoint+cloudmaps+of+kitchen+environments%5BC%5D%2F%2FIn+Proceedings+ofthe+IEEE%2FRSJ+International+Conference+on+IntelligentRobots+and+Systems%28IROS%29%2C2009%3A3601%2D3608%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=3&LKText=%5B3%5DRusu+R+B%2CMarton+Z+C%2CBlodow+N%2Cet+al%2EModel%2Dbasedand+learned+semantic+object+labeling+in+3Dpoint+cloudmaps+of+kitchen+environments%5BC%5D%2F%2FIn+Proceedings+ofthe+IEEE%2FRSJ+International+Conference+on+IntelligentRobots+and+Systems%28IROS%29%2C2009%3A3601%2D3608%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=3&LKText=%5B3%5DRusu+R+B%2CMarton+Z+C%2CBlodow+N%2Cet+al%2EModel%2Dbasedand+learned+semantic+object+labeling+in+3Dpoint+cloudmaps+of+kitchen+environments%5BC%5D%2F%2FIn+Proceedings+ofthe+IEEE%2FRSJ+International+Conference+on+IntelligentRobots+and+Systems%28IROS%29%2C2009%3A3601%2D3608%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=4&LKText=%5B4%5D%E8%94%A1%E5%88%99%E8%8B%8F%2C%E6%B4%AA%E7%82%B3%E9%95%95%2C%E5%90%95%E5%BE%B7%E7%94%9F%2EHIT%2D1%E5%9E%8B%E6%9C%88%E7%90%83%E8%BD%A6%E7%9A%84%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%93%88%E5%B0%94%E6%BB%A8%E5%B7%A5%E4%B8%9A%E5%A4%A7%E5%AD%A6%E5%AD%A6%E6%8A%A5%2C2003%2C35%289%29%3A1098%2D1101%2ECai+Zesu%2CHong+Bingrong%2CL%E0%83%BCDesheng%2EKinematics+a%2Dnalysis+of+HIT%2D1lunar+rover%5BJ%5D%2EJ+Harbin+Inst+Techn%2Dol%2C2003%2C35%2819%29%3A1098%2D1101%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=4&LKText=%5B4%5D%E8%94%A1%E5%88%99%E8%8B%8F%2C%E6%B4%AA%E7%82%B3%E9%95%95%2C%E5%90%95%E5%BE%B7%E7%94%9F%2EHIT%2D1%E5%9E%8B%E6%9C%88%E7%90%83%E8%BD%A6%E7%9A%84%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%93%88%E5%B0%94%E6%BB%A8%E5%B7%A5%E4%B8%9A%E5%A4%A7%E5%AD%A6%E5%AD%A6%E6%8A%A5%2C2003%2C35%289%29%3A1098%2D1101%2ECai+Zesu%2CHong+Bingrong%2CL%E0%83%BCDesheng%2EKinematics+a%2Dnalysis+of+HIT%2D1lunar+rover%5BJ%5D%2EJ+Harbin+Inst+Techn%2Dol%2C2003%2C35%2819%29%3A1098%2D1101%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=4&LKText=%5B4%5D%E8%94%A1%E5%88%99%E8%8B%8F%2C%E6%B4%AA%E7%82%B3%E9%95%95%2C%E5%90%95%E5%BE%B7%E7%94%9F%2EHIT%2D1%E5%9E%8B%E6%9C%88%E7%90%83%E8%BD%A6%E7%9A%84%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%93%88%E5%B0%94%E6%BB%A8%E5%B7%A5%E4%B8%9A%E5%A4%A7%E5%AD%A6%E5%AD%A6%E6%8A%A5%2C2003%2C35%289%29%3A1098%2D1101%2ECai+Zesu%2CHong+Bingrong%2CL%E0%83%BCDesheng%2EKinematics+a%2Dnalysis+of+HIT%2D1lunar+rover%5BJ%5D%2EJ+Harbin+Inst+Techn%2Dol%2C2003%2C35%2819%29%3A1098%2D1101%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=4&LKText=%5B4%5D%E8%94%A1%E5%88%99%E8%8B%8F%2C%E6%B4%AA%E7%82%B3%E9%95%95%2C%E5%90%95%E5%BE%B7%E7%94%9F%2EHIT%2D1%E5%9E%8B%E6%9C%88%E7%90%83%E8%BD%A6%E7%9A%84%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%93%88%E5%B0%94%E6%BB%A8%E5%B7%A5%E4%B8%9A%E5%A4%A7%E5%AD%A6%E5%AD%A6%E6%8A%A5%2C2003%2C35%289%29%3A1098%2D1101%2ECai+Zesu%2CHong+Bingrong%2CL%E0%83%BCDesheng%2EKinematics+a%2Dnalysis+of+HIT%2D1lunar+rover%5BJ%5D%2EJ+Harbin+Inst+Techn%2Dol%2C2003%2C35%2819%29%3A1098%2D1101%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=4&LKText=%5B4%5D%E8%94%A1%E5%88%99%E8%8B%8F%2C%E6%B4%AA%E7%82%B3%E9%95%95%2C%E5%90%95%E5%BE%B7%E7%94%9F%2EHIT%2D1%E5%9E%8B%E6%9C%88%E7%90%83%E8%BD%A6%E7%9A%84%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%93%88%E5%B0%94%E6%BB%A8%E5%B7%A5%E4%B8%9A%E5%A4%A7%E5%AD%A6%E5%AD%A6%E6%8A%A5%2C2003%2C35%289%29%3A1098%2D1101%2ECai+Zesu%2CHong+Bingrong%2CL%E0%83%BCDesheng%2EKinematics+a%2Dnalysis+of+HIT%2D1lunar+rover%5BJ%5D%2EJ+Harbin+Inst+Techn%2Dol%2C2003%2C35%2819%29%3A1098%2D1101%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=5&LKText=%5B5%5D%E7%8E%8B%E4%BD%90%E4%BC%9F%2C%E6%A2%81%E6%96%8C%2C%E5%90%B4%E5%AE%8F%E9%91%AB%2E%E5%85%AD%E8%BD%AE%E6%9C%88%E7%90%83%E6%8E%A2%E6%B5%8B%E8%BD%A6%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%BB%BA%E6%A8%A1%E4%B8%8E%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%AE%87%E8%88%AA%E5%AD%A6%E6%8A%A5%2C2003%2C24%285%29%3A456%2D462%2EWang+Zuowei%2CLiang+Bin%2CWu+Hongxin%2EKinematicalmodeling+and+analysis+of+six%2Dwheel+lunar+rover%5BJ%5D%2EJAstronaut%2C2003%2C24%285%29%3A456%2D462%2E%28in+Chinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=5&LKText=%5B5%5D%E7%8E%8B%E4%BD%90%E4%BC%9F%2C%E6%A2%81%E6%96%8C%2C%E5%90%B4%E5%AE%8F%E9%91%AB%2E%E5%85%AD%E8%BD%AE%E6%9C%88%E7%90%83%E6%8E%A2%E6%B5%8B%E8%BD%A6%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%BB%BA%E6%A8%A1%E4%B8%8E%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%AE%87%E8%88%AA%E5%AD%A6%E6%8A%A5%2C2003%2C24%285%29%3A456%2D462%2EWang+Zuowei%2CLiang+Bin%2CWu+Hongxin%2EKinematicalmodeling+and+analysis+of+six%2Dwheel+lunar+rover%5BJ%5D%2EJAstronaut%2C2003%2C24%285%29%3A456%2D462%2E%28in+Chinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=5&LKText=%5B5%5D%E7%8E%8B%E4%BD%90%E4%BC%9F%2C%E6%A2%81%E6%96%8C%2C%E5%90%B4%E5%AE%8F%E9%91%AB%2E%E5%85%AD%E8%BD%AE%E6%9C%88%E7%90%83%E6%8E%A2%E6%B5%8B%E8%BD%A6%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%BB%BA%E6%A8%A1%E4%B8%8E%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%AE%87%E8%88%AA%E5%AD%A6%E6%8A%A5%2C2003%2C24%285%29%3A456%2D462%2EWang+Zuowei%2CLiang+Bin%2CWu+Hongxin%2EKinematicalmodeling+and+analysis+of+six%2Dwheel+lunar+rover%5BJ%5D%2EJAstronaut%2C2003%2C24%285%29%3A456%2D462%2E%28in+Chinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=5&LKText=%5B5%5D%E7%8E%8B%E4%BD%90%E4%BC%9F%2C%E6%A2%81%E6%96%8C%2C%E5%90%B4%E5%AE%8F%E9%91%AB%2E%E5%85%AD%E8%BD%AE%E6%9C%88%E7%90%83%E6%8E%A2%E6%B5%8B%E8%BD%A6%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%BB%BA%E6%A8%A1%E4%B8%8E%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%AE%87%E8%88%AA%E5%AD%A6%E6%8A%A5%2C2003%2C24%285%29%3A456%2D462%2EWang+Zuowei%2CLiang+Bin%2CWu+Hongxin%2EKinematicalmodeling+and+analysis+of+six%2Dwheel+lunar+rover%5BJ%5D%2EJAstronaut%2C2003%2C24%285%29%3A456%2D462%2E%28in+Chinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=5&LKText=%5B5%5D%E7%8E%8B%E4%BD%90%E4%BC%9F%2C%E6%A2%81%E6%96%8C%2C%E5%90%B4%E5%AE%8F%E9%91%AB%2E%E5%85%AD%E8%BD%AE%E6%9C%88%E7%90%83%E6%8E%A2%E6%B5%8B%E8%BD%A6%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%BB%BA%E6%A8%A1%E4%B8%8E%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%AE%87%E8%88%AA%E5%AD%A6%E6%8A%A5%2C2003%2C24%285%29%3A456%2D462%2EWang+Zuowei%2CLiang+Bin%2CWu+Hongxin%2EKinematicalmodeling+and+analysis+of+six%2Dwheel+lunar+rover%5BJ%5D%2EJAstronaut%2C2003%2C24%285%29%3A456%2D462%2E%28in+Chinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=6&LKText=%5B6%5DMagnusson+M%2EThe+Three%2DDimensional+Normal%2DDistri%2Dbutions+Transform%3Aan+Efficient+Representation+forRegistration%5BD%5D%2E%EE%9B%80rebro%2CSweden%3A%EE%9B%80rebro+University%2C2009%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=6&LKText=%5B6%5DMagnusson+M%2EThe+Three%2DDimensional+Normal%2DDistri%2Dbutions+Transform%3Aan+Efficient+Representation+forRegistration%5BD%5D%2E%EE%9B%80rebro%2CSweden%3A%EE%9B%80rebro+University%2C2009%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=6&LKText=%5B6%5DMagnusson+M%2EThe+Three%2DDimensional+Normal%2DDistri%2Dbutions+Transform%3Aan+Efficient+Representation+forRegistration%5BD%5D%2E%EE%9B%80rebro%2CSweden%3A%EE%9B%80rebro+University%2C2009%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=6&LKText=%5B6%5DMagnusson+M%2EThe+Three%2DDimensional+Normal%2DDistri%2Dbutions+Transform%3Aan+Efficient+Representation+forRegistration%5BD%5D%2E%EE%9B%80rebro%2CSweden%3A%EE%9B%80rebro+University%2C2009%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=7&LKText=%5B7%5DLowe+D+G%2EObject+recognition+from+local+scale%2Dinvariantfeatures%5BC%5D%2F%2FProceedings+of+the+International+Confer%2Dence+on+Computer+Vision%2ECorfu%2C1999%3A1150%2D1157%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=7&LKText=%5B7%5DLowe+D+G%2EObject+recognition+from+local+scale%2Dinvariantfeatures%5BC%5D%2F%2FProceedings+of+the+International+Confer%2Dence+on+Computer+Vision%2ECorfu%2C1999%3A1150%2D1157%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=7&LKText=%5B7%5DLowe+D+G%2EObject+recognition+from+local+scale%2Dinvariantfeatures%5BC%5D%2F%2FProceedings+of+the+International+Confer%2Dence+on+Computer+Vision%2ECorfu%2C1999%3A1150%2D1157%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=8&LKText=%5B8%5DBesl+P+J%2CMcKay+Neil+D%2EA+method+for+registration+of3%2DD+shapes%5BJ%5D%2EIEEE+Trans+Pattern+Anal+Mach+Intell%2C1992%2C14%282%29%3A239%2D256%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=8&LKText=%5B8%5DBesl+P+J%2CMcKay+Neil+D%2EA+method+for+registration+of3%2DD+shapes%5BJ%5D%2EIEEE+Trans+Pattern+Anal+Mach+Intell%2C1992%2C14%282%29%3A239%2D256%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=8&LKText=%5B8%5DBesl+P+J%2CMcKay+Neil+D%2EA+method+for+registration+of3%2DD+shapes%5BJ%5D%2EIEEE+Trans+Pattern+Anal+Mach+Intell%2C1992%2C14%282%29%3A239%2D256%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=9&LKText=%5B9%5DBiber+P%2CAndreasson+H%2CDuckett+T%2Cet+al%2E3DModelingof+indoor+environments+by+a+mobile+robot+with+a+laserscanner+and+panoramic+camera%5BC%5D%2F%2FProceedings+ofthe+2004IEEE%2FRSJ+International+Conference+on+Intelli%2Dgent+Robots+and+Systems%2ESendai%2C2004%3A3430%2D3435%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=9&LKText=%5B9%5DBiber+P%2CAndreasson+H%2CDuckett+T%2Cet+al%2E3DModelingof+indoor+environments+by+a+mobile+robot+with+a+laserscanner+and+panoramic+camera%5BC%5D%2F%2FProceedings+ofthe+2004IEEE%2FRSJ+International+Conference+on+Intelli%2Dgent+Robots+and+Systems%2ESendai%2C2004%3A3430%2D3435%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=9&LKText=%5B9%5DBiber+P%2CAndreasson+H%2CDuckett+T%2Cet+al%2E3DModelingof+indoor+environments+by+a+mobile+robot+with+a+laserscanner+and+panoramic+camera%5BC%5D%2F%2FProceedings+ofthe+2004IEEE%2FRSJ+International+Conference+on+Intelli%2Dgent+Robots+and+Systems%2ESendai%2C2004%3A3430%2D3435%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=9&LKText=%5B9%5DBiber+P%2CAndreasson+H%2CDuckett+T%2Cet+al%2E3DModelingof+indoor+environments+by+a+mobile+robot+with+a+laserscanner+and+panoramic+camera%5BC%5D%2F%2FProceedings+ofthe+2004IEEE%2FRSJ+International+Conference+on+Intelli%2Dgent+Robots+and+Systems%2ESendai%2C2004%3A3430%2D3435%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=9&LKText=%5B9%5DBiber+P%2CAndreasson+H%2CDuckett+T%2Cet+al%2E3DModelingof+indoor+environments+by+a+mobile+robot+with+a+laserscanner+and+panoramic+camera%5BC%5D%2F%2FProceedings+ofthe+2004IEEE%2FRSJ+International+Conference+on+Intelli%2Dgent+Robots+and+Systems%2ESendai%2C2004%3A3430%2D3435%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=10&LKText=%5B10%5DYoshida+K%2CHamano+H%2EMotion+dynamics+and+controlof+a+planetary+rover+with+slip%2Dbased+traction+mode%5BJ%5D%2EProc+SPIE%2C2002%3A275%2D286%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=10&LKText=%5B10%5DYoshida+K%2CHamano+H%2EMotion+dynamics+and+controlof+a+planetary+rover+with+slip%2Dbased+traction+mode%5BJ%5D%2EProc+SPIE%2C2002%3A275%2D286%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=10&LKText=%5B10%5DYoshida+K%2CHamano+H%2EMotion+dynamics+and+controlof+a+planetary+rover+with+slip%2Dbased+traction+mode%5BJ%5D%2EProc+SPIE%2C2002%3A275%2D286%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=11&LKText=%5B11%5DYoshida+K%2CIshigami+G%2ESteering+characteristics+of+arigid+wheel+for+exploration+on+loose+soil%5BC%5D%2F%2FProceed%2Dings+of+2004IEEE%2FRSJ+International+Conference+on+In%2Dtelligent+Robots+and+Systems%2ESendai%2C2004%3A3995%2D4000%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=11&LKText=%5B11%5DYoshida+K%2CIshigami+G%2ESteering+characteristics+of+arigid+wheel+for+exploration+on+loose+soil%5BC%5D%2F%2FProceed%2Dings+of+2004IEEE%2FRSJ+International+Conference+on+In%2Dtelligent+Robots+and+Systems%2ESendai%2C2004%3A3995%2D4000%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=11&LKText=%5B11%5DYoshida+K%2CIshigami+G%2ESteering+characteristics+of+arigid+wheel+for+exploration+on+loose+soil%5BC%5D%2F%2FProceed%2Dings+of+2004IEEE%2FRSJ+International+Conference+on+In%2Dtelligent+Robots+and+Systems%2ESendai%2C2004%3A3995%2D4000%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=11&LKText=%5B11%5DYoshida+K%2CIshigami+G%2ESteering+characteristics+of+arigid+wheel+for+exploration+on+loose+soil%5BC%5D%2F%2FProceed%2Dings+of+2004IEEE%2FRSJ+International+Conference+on+In%2Dtelligent+Robots+and+Systems%2ESendai%2C2004%3A3995%2D4000%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=11&LKText=%5B11%5DYoshida+K%2CIshigami+G%2ESteering+characteristics+of+arigid+wheel+for+exploration+on+loose+soil%5BC%5D%2F%2FProceed%2Dings+of+2004IEEE%2FRSJ+International+Conference+on+In%2Dtelligent+Robots+and+Systems%2ESendai%2C2004%3A3995%2D4000%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=12&LKText=%5B12%5DWang+Z+W%2CWu+H+X%2EDynamics+modeling+and+analysisof+lunar+rover+steering+system%5BJ%5D%2EChin+Space+SciTechnol%2C2004%283%29%3A14%2D20%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=12&LKText=%5B12%5DWang+Z+W%2CWu+H+X%2EDynamics+modeling+and+analysisof+lunar+rover+steering+system%5BJ%5D%2EChin+Space+SciTechnol%2C2004%283%29%3A14%2D20%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=12&LKText=%5B12%5DWang+Z+W%2CWu+H+X%2EDynamics+modeling+and+analysisof+lunar+rover+steering+system%5BJ%5D%2EChin+Space+SciTechnol%2C2004%283%29%3A14%2D20%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=13&LKText=%5B13%5D%E6%9D%8E%E9%87%91%E8%89%AF%2C%E5%AD%99%E5%8F%8B%E9%9C%9E%2C%E8%B0%B7%E6%98%8E%E9%9C%9E%2C%E7%AD%89%2E%E5%9F%BA%E4%BA%8E%E5%A4%9A%E4%BC%A0%E6%84%9F%E5%99%A8%E8%9E%8D%E5%90%88%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BASLAM%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%2C2012%2C7%284%29%3A312%2D316%2ELi+Jinliang%2CSun+Youxia%2CGu+Mingxia%2Cet+al%2ESLAM+formobile+robots+based+on+multi%2Dsensor+data+fusion%5BJ%5D%2EChina+Sciencepaper%2C2012%2C7%284%29%3A312%2D316%2E%28in+Chi%2Dnese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=13&LKText=%5B13%5D%E6%9D%8E%E9%87%91%E8%89%AF%2C%E5%AD%99%E5%8F%8B%E9%9C%9E%2C%E8%B0%B7%E6%98%8E%E9%9C%9E%2C%E7%AD%89%2E%E5%9F%BA%E4%BA%8E%E5%A4%9A%E4%BC%A0%E6%84%9F%E5%99%A8%E8%9E%8D%E5%90%88%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BASLAM%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%2C2012%2C7%284%29%3A312%2D316%2ELi+Jinliang%2CSun+Youxia%2CGu+Mingxia%2Cet+al%2ESLAM+formobile+robots+based+on+multi%2Dsensor+data+fusion%5BJ%5D%2EChina+Sciencepaper%2C2012%2C7%284%29%3A312%2D316%2E%28in+Chi%2Dnese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=13&LKText=%5B13%5D%E6%9D%8E%E9%87%91%E8%89%AF%2C%E5%AD%99%E5%8F%8B%E9%9C%9E%2C%E8%B0%B7%E6%98%8E%E9%9C%9E%2C%E7%AD%89%2E%E5%9F%BA%E4%BA%8E%E5%A4%9A%E4%BC%A0%E6%84%9F%E5%99%A8%E8%9E%8D%E5%90%88%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BASLAM%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%2C2012%2C7%284%29%3A312%2D316%2ELi+Jinliang%2CSun+Youxia%2CGu+Mingxia%2Cet+al%2ESLAM+formobile+robots+based+on+multi%2Dsensor+data+fusion%5BJ%5D%2EChina+Sciencepaper%2C2012%2C7%284%29%3A312%2D316%2E%28in+Chi%2Dnese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=13&LKText=%5B13%5D%E6%9D%8E%E9%87%91%E8%89%AF%2C%E5%AD%99%E5%8F%8B%E9%9C%9E%2C%E8%B0%B7%E6%98%8E%E9%9C%9E%2C%E7%AD%89%2E%E5%9F%BA%E4%BA%8E%E5%A4%9A%E4%BC%A0%E6%84%9F%E5%99%A8%E8%9E%8D%E5%90%88%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BASLAM%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%2C2012%2C7%284%29%3A312%2D316%2ELi+Jinliang%2CSun+Youxia%2CGu+Mingxia%2Cet+al%2ESLAM+formobile+robots+based+on+multi%2Dsensor+data+fusion%5BJ%5D%2EChina+Sciencepaper%2C2012%2C7%284%29%3A312%2D316%2E%28in+Chi%2Dnese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=13&LKText=%5B13%5D%E6%9D%8E%E9%87%91%E8%89%AF%2C%E5%AD%99%E5%8F%8B%E9%9C%9E%2C%E8%B0%B7%E6%98%8E%E9%9C%9E%2C%E7%AD%89%2E%E5%9F%BA%E4%BA%8E%E5%A4%9A%E4%BC%A0%E6%84%9F%E5%99%A8%E8%9E%8D%E5%90%88%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BASLAM%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%2C2012%2C7%284%29%3A312%2D316%2ELi+Jinliang%2CSun+Youxia%2CGu+Mingxia%2Cet+al%2ESLAM+formobile+robots+based+on+multi%2Dsensor+data+fusion%5BJ%5D%2EChina+Sciencepaper%2C2012%2C7%284%29%3A312%2D316%2E%28in+Chi%2Dnese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=13&LKText=%5B13%5D%E6%9D%8E%E9%87%91%E8%89%AF%2C%E5%AD%99%E5%8F%8B%E9%9C%9E%2C%E8%B0%B7%E6%98%8E%E9%9C%9E%2C%E7%AD%89%2E%E5%9F%BA%E4%BA%8E%E5%A4%9A%E4%BC%A0%E6%84%9F%E5%99%A8%E8%9E%8D%E5%90%88%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BASLAM%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%2C2012%2C7%284%29%3A312%2D316%2ELi+Jinliang%2CSun+Youxia%2CGu+Mingxia%2Cet+al%2ESLAM+formobile+robots+based+on+multi%2Dsensor+data+fusion%5BJ%5D%2EChina+Sciencepaper%2C2012%2C7%284%29%3A312%2D316%2E%28in+Chi%2Dnese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=13&LKText=%5B13%5D%E6%9D%8E%E9%87%91%E8%89%AF%2C%E5%AD%99%E5%8F%8B%E9%9C%9E%2C%E8%B0%B7%E6%98%8E%E9%9C%9E%2C%E7%AD%89%2E%E5%9F%BA%E4%BA%8E%E5%A4%9A%E4%BC%A0%E6%84%9F%E5%99%A8%E8%9E%8D%E5%90%88%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BASLAM%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%2C2012%2C7%284%29%3A312%2D316%2ELi+Jinliang%2CSun+Youxia%2CGu+Mingxia%2Cet+al%2ESLAM+formobile+robots+based+on+multi%2Dsensor+data+fusion%5BJ%5D%2EChina+Sciencepaper%2C2012%2C7%284%29%3A312%2D316%2E%28in+Chi%2Dnese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=14&LKText=%5B14%5D%E5%AE%8B%E5%8B%87%2C%E6%9D%8E%E8%B4%BB%E6%96%8C%2C%E5%88%98%E5%86%B0%2E%E5%9F%BA%E4%BA%8E%E8%BF%9B%E5%8C%96%E7%A5%9E%E7%BB%8F%E7%BD%91%E7%BB%9C%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BA%E8%B7%AF%E5%BE%84%E8%A7%84%E5%88%92%E6%96%B9%E6%B3%95%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%E5%9C%A8%E7%BA%BF%2C2010%2C5%281%29%3A1%2D5%2ESong+Yong%2CLi+Yibin%2CLiu+Bing%2EA+method+based+on+ev%2Dolutionary+neural+network+for+mobile+robot+path+plan%2Dning%5BJ%5D%2ESciencepaper+Online%2C2010%2C5%281%29%3A1%2D5%2E%28inChinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=14&LKText=%5B14%5D%E5%AE%8B%E5%8B%87%2C%E6%9D%8E%E8%B4%BB%E6%96%8C%2C%E5%88%98%E5%86%B0%2E%E5%9F%BA%E4%BA%8E%E8%BF%9B%E5%8C%96%E7%A5%9E%E7%BB%8F%E7%BD%91%E7%BB%9C%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BA%E8%B7%AF%E5%BE%84%E8%A7%84%E5%88%92%E6%96%B9%E6%B3%95%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%E5%9C%A8%E7%BA%BF%2C2010%2C5%281%29%3A1%2D5%2ESong+Yong%2CLi+Yibin%2CLiu+Bing%2EA+method+based+on+ev%2Dolutionary+neural+network+for+mobile+robot+path+plan%2Dning%5BJ%5D%2ESciencepaper+Online%2C2010%2C5%281%29%3A1%2D5%2E%28inChinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=14&LKText=%5B14%5D%E5%AE%8B%E5%8B%87%2C%E6%9D%8E%E8%B4%BB%E6%96%8C%2C%E5%88%98%E5%86%B0%2E%E5%9F%BA%E4%BA%8E%E8%BF%9B%E5%8C%96%E7%A5%9E%E7%BB%8F%E7%BD%91%E7%BB%9C%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BA%E8%B7%AF%E5%BE%84%E8%A7%84%E5%88%92%E6%96%B9%E6%B3%95%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%E5%9C%A8%E7%BA%BF%2C2010%2C5%281%29%3A1%2D5%2ESong+Yong%2CLi+Yibin%2CLiu+Bing%2EA+method+based+on+ev%2Dolutionary+neural+network+for+mobile+robot+path+plan%2Dning%5BJ%5D%2ESciencepaper+Online%2C2010%2C5%281%29%3A1%2D5%2E%28inChinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=14&LKText=%5B14%5D%E5%AE%8B%E5%8B%87%2C%E6%9D%8E%E8%B4%BB%E6%96%8C%2C%E5%88%98%E5%86%B0%2E%E5%9F%BA%E4%BA%8E%E8%BF%9B%E5%8C%96%E7%A5%9E%E7%BB%8F%E7%BD%91%E7%BB%9C%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BA%E8%B7%AF%E5%BE%84%E8%A7%84%E5%88%92%E6%96%B9%E6%B3%95%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%E5%9C%A8%E7%BA%BF%2C2010%2C5%281%29%3A1%2D5%2ESong+Yong%2CLi+Yibin%2CLiu+Bing%2EA+method+based+on+ev%2Dolutionary+neural+network+for+mobile+robot+path+plan%2Dning%5BJ%5D%2ESciencepaper+Online%2C2010%2C5%281%29%3A1%2D5%2E%28inChinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=14&LKText=%5B14%5D%E5%AE%8B%E5%8B%87%2C%E6%9D%8E%E8%B4%BB%E6%96%8C%2C%E5%88%98%E5%86%B0%2E%E5%9F%BA%E4%BA%8E%E8%BF%9B%E5%8C%96%E7%A5%9E%E7%BB%8F%E7%BD%91%E7%BB%9C%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BA%E8%B7%AF%E5%BE%84%E8%A7%84%E5%88%92%E6%96%B9%E6%B3%95%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%E5%9C%A8%E7%BA%BF%2C2010%2C5%281%29%3A1%2D5%2ESong+Yong%2CLi+Yibin%2CLiu+Bing%2EA+method+based+on+ev%2Dolutionary+neural+network+for+mobile+robot+path+plan%2Dning%5BJ%5D%2ESciencepaper+Online%2C2010%2C5%281%29%3A1%2D5%2E%28inChinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=14&LKText=%5B14%5D%E5%AE%8B%E5%8B%87%2C%E6%9D%8E%E8%B4%BB%E6%96%8C%2C%E5%88%98%E5%86%B0%2E%E5%9F%BA%E4%BA%8E%E8%BF%9B%E5%8C%96%E7%A5%9E%E7%BB%8F%E7%BD%91%E7%BB%9C%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BA%E8%B7%AF%E5%BE%84%E8%A7%84%E5%88%92%E6%96%B9%E6%B3%95%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%E5%9C%A8%E7%BA%BF%2C2010%2C5%281%29%3A1%2D5%2ESong+Yong%2CLi+Yibin%2CLiu+Bing%2EA+method+based+on+ev%2Dolutionary+neural+network+for+mobile+robot+path+plan%2Dning%5BJ%5D%2ESciencepaper+Online%2C2010%2C5%281%29%3A1%2D5%2E%28inChinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=14&LKText=%5B14%5D%E5%AE%8B%E5%8B%87%2C%E6%9D%8E%E8%B4%BB%E6%96%8C%2C%E5%88%98%E5%86%B0%2E%E5%9F%BA%E4%BA%8E%E8%BF%9B%E5%8C%96%E7%A5%9E%E7%BB%8F%E7%BD%91%E7%BB%9C%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BA%E8%B7%AF%E5%BE%84%E8%A7%84%E5%88%92%E6%96%B9%E6%B3%95%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%E5%9C%A8%E7%BA%BF%2C2010%2C5%281%29%3A1%2D5%2ESong+Yong%2CLi+Yibin%2CLiu+Bing%2EA+method+based+on+ev%2Dolutionary+neural+network+for+mobile+robot+path+plan%2Dning%5BJ%5D%2ESciencepaper+Online%2C2010%2C5%281%29%3A1%2D5%2E%28inChinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=13-14&LKText=%5B13%5D%E6%9D%8E%E9%87%91%E8%89%AF%2C%E5%AD%99%E5%8F%8B%E9%9C%9E%2C%E8%B0%B7%E6%98%8E%E9%9C%9E%2C%E7%AD%89%2E%E5%9F%BA%E4%BA%8E%E5%A4%9A%E4%BC%A0%E6%84%9F%E5%99%A8%E8%9E%8D%E5%90%88%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BASLAM%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%2C2012%2C7%284%29%3A312%2D316%2ELi+Jinliang%2CSun+Youxia%2CGu+Mingxia%2Cet+al%2ESLAM+formobile+robots+based+on+multi%2Dsensor+data+fusion%5BJ%5D%2EChina+Sciencepaper%2C2012%2C7%284%29%3A312%2D316%2E%28in+Chi%2Dnese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=1&LKText=%5B1%5DSequeira+V%2CNg+K%2CWolfart+E%2Cet+al%2EAutomated+recon%2Dstruction+of+3Dmodels+from+real+environments%5BJ%5D%2EIS%2DPRS+J+Photogramm+Remote+Sens%2C1999%2C54%281%29%3A1%2D22%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=2&LKText=%5B2%5DRusu+R+B%2CMarton+Z+C%2CBlodow+N%2Cet+al%2ETowards+3Dpoint+cloud+based+object+maps+for+household+environ%2Dments%5BJ%5D%2ERob+Auton+Syst%2C2008%3A56%2811%29%3A927%2D941%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=3&LKText=%5B3%5DRusu+R+B%2CMarton+Z+C%2CBlodow+N%2Cet+al%2EModel%2Dbasedand+learned+semantic+object+labeling+in+3Dpoint+cloudmaps+of+kitchen+environments%5BC%5D%2F%2FIn+Proceedings+ofthe+IEEE%2FRSJ+International+Conference+on+IntelligentRobots+and+Systems%28IROS%29%2C2009%3A3601%2D3608%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=4&LKText=%5B4%5D%E8%94%A1%E5%88%99%E8%8B%8F%2C%E6%B4%AA%E7%82%B3%E9%95%95%2C%E5%90%95%E5%BE%B7%E7%94%9F%2EHIT%2D1%E5%9E%8B%E6%9C%88%E7%90%83%E8%BD%A6%E7%9A%84%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%93%88%E5%B0%94%E6%BB%A8%E5%B7%A5%E4%B8%9A%E5%A4%A7%E5%AD%A6%E5%AD%A6%E6%8A%A5%2C2003%2C35%289%29%3A1098%2D1101%2ECai+Zesu%2CHong+Bingrong%2CL%E0%83%BCDesheng%2EKinematics+a%2Dnalysis+of+HIT%2D1lunar+rover%5BJ%5D%2EJ+Harbin+Inst+Techn%2Dol%2C2003%2C35%2819%29%3A1098%2D1101%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=5&LKText=%5B5%5D%E7%8E%8B%E4%BD%90%E4%BC%9F%2C%E6%A2%81%E6%96%8C%2C%E5%90%B4%E5%AE%8F%E9%91%AB%2E%E5%85%AD%E8%BD%AE%E6%9C%88%E7%90%83%E6%8E%A2%E6%B5%8B%E8%BD%A6%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%BB%BA%E6%A8%A1%E4%B8%8E%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%AE%87%E8%88%AA%E5%AD%A6%E6%8A%A5%2C2003%2C24%285%29%3A456%2D462%2EWang+Zuowei%2CLiang+Bin%2CWu+Hongxin%2EKinematicalmodeling+and+analysis+of+six%2Dwheel+lunar+rover%5BJ%5D%2EJAstronaut%2C2003%2C24%285%29%3A456%2D462%2E%28in+Chinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=6&LKText=%5B6%5DMagnusson+M%2EThe+Three%2DDimensional+Normal%2DDistri%2Dbutions+Transform%3Aan+Efficient+Representation+forRegistration%5BD%5D%2E%EE%9B%80rebro%2CSweden%3A%EE%9B%80rebro+University%2C2009%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=7&LKText=%5B7%5DLowe+D+G%2EObject+recognition+from+local+scale%2Dinvariantfeatures%5BC%5D%2F%2FProceedings+of+the+International+Confer%2Dence+on+Computer+Vision%2ECorfu%2C1999%3A1150%2D1157%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=8&LKText=%5B8%5DBesl+P+J%2CMcKay+Neil+D%2EA+method+for+registration+of3%2DD+shapes%5BJ%5D%2EIEEE+Trans+Pattern+Anal+Mach+Intell%2C1992%2C14%282%29%3A239%2D256%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=9&LKText=%5B9%5DBiber+P%2CAndreasson+H%2CDuckett+T%2Cet+al%2E3DModelingof+indoor+environments+by+a+mobile+robot+with+a+laserscanner+and+panoramic+camera%5BC%5D%2F%2FProceedings+ofthe+2004IEEE%2FRSJ+International+Conference+on+Intelli%2Dgent+Robots+and+Systems%2ESendai%2C2004%3A3430%2D3435%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=10&LKText=%5B10%5DYoshida+K%2CHamano+H%2EMotion+dynamics+and+controlof+a+planetary+rover+with+slip%2Dbased+traction+mode%5BJ%5D%2EProc+SPIE%2C2002%3A275%2D286%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=11&LKText=%5B11%5DYoshida+K%2CIshigami+G%2ESteering+characteristics+of+arigid+wheel+for+exploration+on+loose+soil%5BC%5D%2F%2FProceed%2Dings+of+2004IEEE%2FRSJ+International+Conference+on+In%2Dtelligent+Robots+and+Systems%2ESendai%2C2004%3A3995%2D4000%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=12&LKText=%5B12%5DWang+Z+W%2CWu+H+X%2EDynamics+modeling+and+analysisof+lunar+rover+steering+system%5BJ%5D%2EChin+Space+SciTechnol%2C2004%283%29%3A14%2D20%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=13&LKText=%5B13%5D%E6%9D%8E%E9%87%91%E8%89%AF%2C%E5%AD%99%E5%8F%8B%E9%9C%9E%2C%E8%B0%B7%E6%98%8E%E9%9C%9E%2C%E7%AD%89%2E%E5%9F%BA%E4%BA%8E%E5%A4%9A%E4%BC%A0%E6%84%9F%E5%99%A8%E8%9E%8D%E5%90%88%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BASLAM%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%2C2012%2C7%284%29%3A312%2D316%2ELi+Jinliang%2CSun+Youxia%2CGu+Mingxia%2Cet+al%2ESLAM+formobile+robots+based+on+multi%2Dsensor+data+fusion%5BJ%5D%2EChina+Sciencepaper%2C2012%2C7%284%29%3A312%2D316%2E%28in+Chi%2Dnese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=14&LKText=%5B14%5D%E5%AE%8B%E5%8B%87%2C%E6%9D%8E%E8%B4%BB%E6%96%8C%2C%E5%88%98%E5%86%B0%2E%E5%9F%BA%E4%BA%8E%E8%BF%9B%E5%8C%96%E7%A5%9E%E7%BB%8F%E7%BD%91%E7%BB%9C%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BA%E8%B7%AF%E5%BE%84%E8%A7%84%E5%88%92%E6%96%B9%E6%B3%95%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%E5%9C%A8%E7%BA%BF%2C2010%2C5%281%29%3A1%2D5%2ESong+Yong%2CLi+Yibin%2CLiu+Bing%2EA+method+based+on+ev%2Dolutionary+neural+network+for+mobile+robot+path+plan%2Dning%5BJ%5D%2ESciencepaper+Online%2C2010%2C5%281%29%3A1%2D5%2E%28inChinese%29

