机器人控制节点编写和仿真模拟
工作空间创建
首先在目录下创建工作空间文件树，在命令行中输入catkin_init_workspace在新的工作空间内进行初始化操作。
[image: http://www.learnerhub.net/133-1/134_2/uploads/3c6b3613e535f1749fe6819ddf7cbace/%E5%9B%BE%E7%89%87.png]
图1 初始化工作空间
接下来使用catkin_create_pkg命令创建一个ROS包，将其命名为wanderbot，后面输入的参数为其依赖rospy、geometry_msgs和sensor_msgs。
[image: http://www.learnerhub.net/133-1/134_2/uploads/f69c7f193ff6dd9b4b331c222a827aa2/%E5%9B%BE%E7%89%87.png]
图2 创建程序包
之后我们按照终端的提示在创建的ROS程序包内修改其配置文件package.xml，从图3中我们可以看出之前设置的编译和运行的依赖已经被包含在包中了。
[image: http://www.learnerhub.net/133-1/134_2/uploads/c1291e0ecc73a174664449ce34391bfd/%E5%9B%BE%E7%89%87.png]
图3 package.xml依赖项
其中我们使用到的geometry_msgs中包含了控制机器人移动的消息类型Twist，sensor_msgs中包含了机器人传感器中的红外激光测距的消息类型LaserScan，这个我们在之后启动节点时可以进行查看。
 
仿真平台安装和使用
接下来我们通过命令sudo apt-get install ros-indigo-turtlebot-gazebo安装gazebo仿真平台，然后使用命令
export TURTLEBOT_GAZEBO_WORLD_FILE = "/opt/ros/indigo/share、turtlebot_gazebo/worlds/playground.world"
设置gazebo平台仿真时使用的地图，然后通过roslaunch turtlebot_gazebo turtlebot_world.launch启动该ROS包中的节点，可以看到如下的图形界面。
[image: http://www.learnerhub.net/133-1/134_2/uploads/e35c2a90c1089af644eab2f824aa3276/%E5%9B%BE%E7%89%87.png]
图4 gazebo仿真平台
可以先使用ROS中提供的turtlebot_teleop程序包用键盘对控制，命令为roslaunch turtlebot_teleop keyboard_teleop.launch。
[image: http://www.learnerhub.net/133-1/134_2/uploads/b84294b5ac7a60a861139ca373a292ae/%E5%9B%BE%E7%89%87.png]
图5 键盘控制说明
 
传感器信息获取
接下来我们编写一个节点获取传感器的信息，该脚本的内容为获取发布在/scan话题上LaserScan类型的消息（本质上是一个一维数组，表示每个角度上探测到的距物体的距离），取探测到其正前方的物体距离并输出。
[image: http://www.learnerhub.net/133-1/134_2/uploads/e158596482966a2418f13efe9d52b45b/%E5%9B%BE%E7%89%87.png]
图6 获取传感器信息脚本
效果如图所示。
[image: http://www.learnerhub.net/133-1/134_2/uploads/eefc4f2cb6e59263ba15c7696f36a70d/%E5%9B%BE%E7%89%87.png]
图7 仿真平台效果
相应的传感器数据输出为：
[image: http://www.learnerhub.net/133-1/134_2/uploads/438125f109dceff4fba014ec34d2664f/%E5%9B%BE%E7%89%87.png]
图8 传感器输出
 
消息分析
接下来我们对gazebo仿真出的ROS节点上的话题进行分析，使用rostopic info命令分析和查看话题的消息类型、发布者和订阅者。
[image: http://www.learnerhub.net/133-1/134_2/uploads/164d65eddb1d7bc25408adc65aebc3db/%E5%9B%BE%E7%89%87.png]
图9 话题信息查看
其中控制仿真平台中机器人的速度输入的是/cmd_vel_mux/input/teleop话题，消息类型是Twist，该类型包含如下6个参数，分别是：
[image: http://www.learnerhub.net/133-1/134_2/uploads/1038375180dd6ff86d4fe1f65094b002/%E5%9B%BE%E7%89%87.png]
图10 消息信息查看
分别用于控制turtlebot机器人底座的速度和角速度，此处使用了ROS对执行子系统（turtlebot机器人底座）的抽象和封装，便于程序员对其进行控制。
 
控制程序编写
直到了这些话题的相关参数，我们就可以编写程序，使机器人进行简单的的自主移动和避障，该脚本通过启动节点和gazebo平台的ROS节点利用消息进行交互，实现传感器发现障碍物后调整角度进行前进。
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图 11 控制程序代码
效果如下：
[image: http://www.learnerhub.net/133-1/134_2/uploads/151040a6d90fd6c184a97c8eb135cdbe/%E5%9B%BE%E7%89%87.png]
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[bookmark: _GoBack]图12 仿真避障效果
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image9.png
‘turtlebot@ubuntu:~/wanderbot_ws/src/wanderbot$ rostopic info /cmd_vel_mux/input/
teleop
Type: geometry_msgs/Twist

Publishers: None
Subscribers:

* /nobile base_nodelet_nanager (http://localhost:36326/)
turtlebot@ubuntu: ~/wanderbot_ws/src/wanderbots rostoptc info /scan
Type: sensor_msgs/LaserScan

Publishers:
* [laserscan_nodelet_nanager (http://localhost:39162/)

ISubscribers: None
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‘turtlebot@ubuntu:~/wanderbot_ws/src/wanderbot$ rosmsg show geometry_msgs/Twist
geometry_nsgs/Vector3 1inear

floata x

floatsa y

floatsd z
geometry_nsgs/Vector3 angular

floatsa x

floatsd y

floatsd z
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def scan_cb(msg):
global dist
dist = nin(nsg.ranges)

dist = 1

rospy. init_node('move_around')

move_pub = rospy.Publisher('cnd_vel', Twist, queve_size = 1)
senssﬁ,sub = rospy.subscriber('scan', LaserScan, scan_cb)
change_time = rospy.Time.now()

forward = True

rate = rospy.Rate(10)
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while not rospy.is_shutdown():
if forward:
if (dist < 0.9 or change_time < rospy.Time.now()):
forward = False
change_tine = rospy.Tine.now() + rospy.Duration(1)
else:
if (change_time < rospy.Time.now()):
forward = True
change_tine = rospy.Time.now() + rospy.Duration(s)
twist = Twist()
if forward:
twist.linear.x = 1
else:
twist.angular.z = 1

move_pub. publish(twist)
rate <leepn()
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turtlebot@ubuntu:~$ mkdir -p ~/wanderbot_ws/src

tur tleboteubuntu:-$ s

catkin_ws Docunents examples.desktop Pictures Templates wanderbot ws
pesktop  pownloads Mustc Public  Videos

'turtlebot@ubuntu:-~$ cd -/wanderbot_ws/

turtlebot@ubuntu:~/wanderbot_ws$ s

turtlebot@ubuntu:~/wanderbot_ws$ cd src

'turtlebot@ubuntu: ~/wanderbot_ws/src$ catkin_tnit_workspace

Creating synlink “/home/turtlebot/wanderbot_ws/src/CHakeLists. txt" potnting to '
\Jopt/ros/indigo/share/catkin/cmake/toplevel.cmake"
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turtlebot@ubuntu:~/wanderbot_ws/src$ catkin_create_pkg wanderbot rospy geometry_
msgs sensor_nsgs
Created file wanderbot/package . xnl

‘created file wanderbot/CHakeL1sts. txt
Created folder wanderbot/src

Successfully created files in /hone/turtlebot/wanderbot_ws/src/wanderbot. Please
[ S T T e
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<buildtool_depend>catkin</buildtool_depend>
<build_depend>geometry_nsgs</build_depend>
<build_depend>rospy</build_depend>
<build_depend>sensor_nsgs</build_depend>
<run_depend>geometry_msgs</run_depend>
<run_depend>rospy</run_depends|
<run_depend>sensor_msgs</run_depends
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ROS_MASTER_URI=http://localhost:11311

core service [/rosout] found
process[turtlebot_teleop_keyboard-1]: started with pid [4261]

lcontrol vour Turtiebot!

Moving around:

u i o
ik
no,
a/z : increase/decrease max speeds by 16%

w/x : increase/decrease only linear speed by 10%
e/c : increase/decrease only angular speed by 10%
space key, k : force stop

anything else : stop smoothly

CTRL-C to quit

currently: speed 0.2 turn 1
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#! [usr/bin/env python
inport rospy
from sensor_msgs.msg import Laserscan

def scan_cb(msg):
range_ahead = nsg.ranges[len(nsg.ranges)/2]
print "range ahead: %0.1f" % (range_ahead)

rospy.init_node(' range_ahead")
scan_sub = rospy.Subscriber('scan’, LaserScan, scan_cb)
rospy.spin()




