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DUTCH NAO TEAM 2011

Follow these steps to install and run the program:

1. Move downloaded files from the previous location 
   to the home folder of the Nao.
2. Navigate to folder home\naoinfo 
   (Windows) or /home/naoinfo/ (Linux). 
3. Create a file naoinfo.txt here, line 1 is the 
   playernumber, line 2 the teamnumber. Line 1 
   should be 1 if Nao is a keeper.
4. Navigate to home\naoqi\lib (Windows) or 
   /home/naoqi/lib (Linux)
5. Call `python loader.py' from command line.
   Nao will say that you have to press a 
   footbumper to initiate football mode. 
6. Press the footbumper.

In this release, there is no safe way to stop the program. 
Rebooting the Nao or forcing a stop in command line both 
work but are not pretty solutions to the problem.







DutchNaoTeam2011/naoinfo/NAOINFO.txt

3
3

Regel 1 is de robot
Regel 2 is het team






DutchNaoTeam2011/naoqi/preferences/autoload.ini

# Here is the list of modules loaded in NaoQi core process.

# Uncomment the urbistarter line to use URBI on Nao.
# Add your own modules at the end of the list.

# On the robot, first copy the file from /opt/naoqi/preferences/
# to /home/nao/naoqi/preferences and modifiy
# /home/nao/naoqi/preferences/autoload.ini
# (your modules should then be in /home/nao/naoqi/lib/naoqi)

[core]
albase
framemanager

[extra]
devicecommunicationmanager
alresourcemanager
sensors
robotmodel
motion
redballtracker
#facetracker
#motionrecorder
leds
videoinput
redballdetection
#facedetection
#visionrecognition
#landmarkdetection
visiontoolbox
audiodevice
audioout
audioin
mecalogger
pythonbridge
sentinel
launcher
allaser
#behaviormanager
albonjour
albluetooth
infrared
loader
#urbistarter

[python]
loader

[remote]
naoqi-autolaunch






DutchNaoTeam2011/naoqi/lib/visionInterface.py

# Author: Camiel Verschoor
# Description: Interface for soul planner

#import threading
import vision
import longDistanceTracker as ball
import locateGoalzor as goal
import time
from naoqi import ALProxy

'''
class goalFilter(threading.Thread):
    active = False
    color = None
    image = None
    head = None
    info = None
    tempGoalPost = None
    
    def __init__(self, name, color):
        threading.Thread.__init__(self)
        self.name = name
        self.color = color

    def run(self):
        self.active = True
        # Check for No input
        if(self.image == None or self.head[0] == None or self.head[1] == None):
            self.image = None
            self.head = None
        else:
            self.info = goal.run(self.image, self.color, self.head)
        self.active = False

    # Checks if the filter is running
    def isActive(self):
        return self.active

    # Gets the info
    def get(self):
        info = self.info
        self.info = None
        self.image = None
        return info

    # Puts image
    def put(self, image, head):
        self.image = image
        self.head = head
        
'''
# Vision ID
visionID = vision.subscribe()
# METHODS FOR VISION

def findGoal():
    #now = time.time()
    
    # Take snapshot and measure head angles
    (image, headinfo) = vision.snapShot(visionID)
    # Filter the snapshots and return the angle and the color
    (_, head) = headinfo
    yellow = goal.run(image, head[1], 'yellow')
    if yellow:
        return ('Yellow', yellow)
    blue = goal.run(image, head[1], 'blue')        
    if blue:
        return ('Blue',blue)
    
    #print time.time()-now
    
def findBall():
    # Take snapshot and measure head angles
    (image, head) = vision.snapShot(visionID)
    # Filter the snapshots and return the angle and the color
    ballLoc = ball.run(image, head)
    if ballLoc:
        (x,y) = ballLoc
        if x < 0 or x > 6 or y < -6 or y > 6:
            ballLoc = None
    return ballLoc

'''
# FUNCTION FOR GOAL
def filterGoal(image, head): #, tempGoalPostBlue, tempGoalPostYellow):
    # Create threads
    blueGoal = goalFilter("blueGoalFilter", "blue")
    yellowGoal = goalFilter("yellowGoalFilter", "yellow")
    # Transfer the info to the threads
    blueGoal.put(image, head)
    yellowGoal.put(image, head)
    # Run the threads
    blueGoal.start()
    yellowGoal.start()
    # Join threads
    while blueGoal.isActive() or yellowGoal.isActive():
        pass
    # Retrieve information
    blue = blueGoal.get()
    yellow = yellowGoal.get()
    # Check
    if blue:
        return ('Blue', blue)
    elif yellow:
        return ('Yellow', yellow)
'''






DutchNaoTeam2011/naoqi/lib/vision.py

# Author: Michael Cabot
# Description: functions making subscription to camera and snapshots possible

'''
resolution      width, height
0               160, 120
1               320, 240
2               640, 480

colorSpace      type
0               kYuv
9               kYUV422
10              kYUV
11              kRGB
12              kHSY
13              kBGR

space           type
0               SPACE_TORSO
1               SPACE_WORLD
2               SPACE_NAO
'''


from naoqi import ALProxy
import Image

motion = ALProxy("ALMotion", "127.0.0.1", 9559)
cam = ALProxy("ALVideoDevice", "127.0.0.1", 9559)
# use the bottom camera
cam.setParam(18, 1)
cam.startFrameGrabber()
cam.unsubscribe("python_GVM")

def subscribe():
        cam.unsubscribe("python_GVM")
        # subscribe(gvmName, resolution={0,1,2}, colorSpace={0,9,10,11,12,13},
        #           fps={5,10,15,30}
        return cam.subscribe("python_GVM", 0, 11, 30)

def snapShot(nameId):
        ''' TODO: test accuracy of useSensorValues={True, False} '''
        useSensorValues = True
        #getPosition(name, space={0,1,2}, useSensorValues)
        camBottom = motion.getPosition('CameraBottom', 2, useSensorValues)
        head = motion.getAngles(["HeadPitch", "HeadYaw"], useSensorValues)
        # Make image
        shot = cam.getImageRemote(nameId)
        # Get image
        # shot[0]=width, shot[1]=height, shot[6]=image-data
        size = (shot[0], shot[1])
        picture = Image.frombuffer("RGB", size, shot[6], "raw", "BGR", 0, 1)
        return (picture, (camBottom, head))







DutchNaoTeam2011/naoqi/lib/soul.py

# Authors: Camiel Verschoor, Sander Nugteren, Erik van Egmond, Auke Wiggers
# Description: The nao's footballplaying soul.
# * states call phases
# * phases call moves
# * Transitions between states through global int state
# * Transitions between phases through global string phase
# state : e.g. 1
# phase : e.g. 'BallFound'

from naoqi import ALProxy
speak = ALProxy('ALTextToSpeech', '127.0.0.1', 9559)
audio = ALProxy('ALAudioDevice', '127.0.0.1', 9559)
audio.setOutputVolume(90)
    
import Queue
import motionInterface as mot
import visionInterface as vis
import gameStateController
import threading
import time
import math

# used for keeper
ball_loc = Queue.Queue(3)
ball_loc2 = Queue.Queue(3)
mean = ((0,0), (0,0))

# Initialization of archtitectuer
state = 0
phase = 'BallNotFound'

# PROXIES
leds = ALProxy('ALLeds', '127.0.0.1', 9559)
video = ALProxy('ALVideoDevice', '127.0.0.1', 9559)
video.setParam(18,1)

# Gamecontroller
sc = gameStateController.stateController('stateController')
gc = sc.gc #Do not use this for getting the game state, use sc instead

# robots own variables, taken from naoinfo.txt

robot = sc.getRobotNumber()
playerType = 0
if (robot == 0):
    playerType = 1
else:
    playerType = 0

# Try to connect to gameController, initialize (and change) variables used for kicking and other phases
teamColor = None
kickOff = None
penalty = None
if gc.controlledRefresh():
    teamColor = gc.getTeamColor('we')
    kickOff = gc.getKickoff()
else:
    if sc.getSetup():
        (teamColor, penalty) = sc.setup(0, 0)
 
    
## MOTIONS FUNCTIONS
# normalPose()
# post.walkto()
# scanCircle()
# standup()
# rKickAngled()
# lKickAngled()
# hakje()
# FootRight()
# FootLeft()
# DiveRight()
# DiveLeft()
# stance()

## STATES (Gamestates)
# Initial()
# Ready()
# Set()
# Playing()
# Penalized()
# Finished()


# Initial state
# LEDS: All leds are off
# Motions: NormalPose
def Initial():
    print teamColor
    global phase
    global ball_loc
    global ball_loc2
 
    while not(ball_loc.empty()):
        ball_loc.get()
    while not(ball_loc2.empty()):
        ball_loc2.get()    
    leds.off('AllLeds')
    mot.stiff()
    mot.killAllTasks()
    #print gc.controlledRefresh()
    if (teamColor == 0):
        leds.fadeRGB('RightFootLeds', 0x000000ff, 0)
        leds.fadeRGB('LeftFootLeds', 0x000000ff, 0)
    else:
        leds.fadeRGB('RightFootLeds', 0x00ff0000, 0)
        leds.fadeRGB('LeftFootLeds', 0x00ff0000, 0)
    
# Ready state
# LEDS:  Chest Blue
#        Feet  Teamcolor
def Ready():
    global phase
    if phase != 'BallNotFound' and phase != 'BallNotFoundKeep':
        if playerType == 0:
            mot.killWalk()
            phase = 'BallNotFound'
            mot.move('normalPose')
        else:
            mot.killWalk()
            phase = 'BallNotFoundKeep'
            mot.move('keepNormalPose')
    leds.fadeRGB('ChestLeds',0x000000ff, 0)

# Set state
# LEDS:  Chest Yellow
def Set():
    global teamColor
    global kickOff
    print teamColor
    if gc.controlledRefresh():
        teamColor = gc.getTeamColor('we')
        kickOff = gc.getKickoff()

    global phase
    global playerType
    if not mot.getNormalPose():
        mot.stiff()    
        mot.normalPose()
    leds.fadeRGB('ChestLeds',0x00ffff00, 0)
    # head movements allowed in the set state
    #  FIND A BALL  #
    if phase != 'BallFound' and phase != 'BallFoundKeep':
        if scanCircle():
            if playerType == 0:
                phase = 'BallFound'
            else:
                phase = 'BallFoundKeep'
        else:
            if playerType == 0:
                phase = 'BallNotFound'
            else:
                phase = 'BallNotFoundKeep'
    # keep finding the ball, it might move (or the nao moves)
    if not(vis.findBall()):
            if playerType == 0:
                phase = 'BallNotFound'
            else:
                phase = 'BallNotFoundKeep'
    audio.setOutputVolume(0)
        
# Playing state
# LEDS:  Chest Green
def Playing():
    global phase
    leds.fadeRGB('ChestLeds', 0x0000ff00, 0)
    # if nao has fallen down, stand up
    if mot.standUp():
        if playerType == 0:
            # and change phase to ballnotfound
            phase = 'BallNotFound'
        else:
            phase = 'BallNotFoundKeep'
    # execute the phase
    phases.get(phase)()

# Penalized state
# LEDS:  Chest Red
def Penalized():
    global phase
    if mot.isWalking():
        mot.killWalk()
        mot.killAllTasks()
    mot.stiff()
    leds.fadeRGB('ChestLeds',0x00ff0000, 0)
    if playerType == 0:
        phase = 'Unpenalized'
    else:
        if penalty:
            phase = 'BallNotFoundKeep'
        else:
            phase = 'Unpenalized'
        
def Finished():
    leds.off('AllLeds')
    if mot.isWalking():
        mot.killWalk()
    mot.stance()
    mot.setHead((0,0))
    time.sleep(1)
    mot.kill()
    #sc.close()
    audio.setOutputVolume(85)
## PHASES

# KEEPER
# BallFoundKeep()
# BallNotFoundKeep()
# BallApproaching()
# InGoalArea()

def BallFoundKeep():
    global phase
    global ball_loc
    global ball_loc2
    global mean
    
    #  FIND A BALL  #
    ball = vis.findBall()        
    if ball:
        #if ball[0] < 0.3 and (ball[1] < 0.5 or ball[1] > -0.5):
        #    phase = 'InGoalArea'
        #    mot.move('normalPose')
        #    vis.findBall()
        #    return True
        if ball_loc.empty():
            mot.move('stance')
        (x0,y0) = ball
        (ball_loc_mean, ball_loc2_mean) = mean
        (xnew, ynew) = ball_loc_mean    
        (xold, yold) = ball_loc2_mean
        
        # remove if too full 
        if ball_loc.full():
            (x3,y3) = ball_loc.get()
            xnew = (3.0 * xnew - x3 ) / 2.0
            ynew = (3.0 * ynew - y3 ) / 2.0
            
            # remove if too full 2
            if ball_loc2.full():
                (x6,y6) = ball_loc2.get()
                xold = (3.0 * xold - x6 ) / 2.0
                yold = (3.0 * yold - y6 ) / 2.0

            # update mean 2
            ball_loc2_len = ball_loc2.qsize()
            xold = (ball_loc2_len * xold + x3 ) / (ball_loc2_len+1)
            yold = (ball_loc2_len * yold + y3 ) / (ball_loc2_len+1)
            ball_loc2.put((x3,y3))

        # update mean            
        ball_loc_len = ball_loc.qsize()            
        xnew = (ball_loc_len * xnew + x0 ) / (ball_loc_len+1)
        ynew = (ball_loc_len * ynew + y0 ) / (ball_loc_len+1)
        ball_loc.put((x0,y0))
        
        ball_loc_mean = (xnew, ynew) 
        ball_loc2_mean = (xold, yold)
        mean = (ball_loc_mean, ball_loc2_mean) 
        
        # only after a certain number of measurements
        if ball_loc2.full():
        
            # calc diff in distance
            distold = math.sqrt(xold**2 + yold**2)
            distnew = math.sqrt(xnew**2 + ynew**2)
            speed = distold - distnew
            # print 'Ball moving from ', xold, yold, 'to', xnew, ynew, '(mean). Speed', speed
            # calculate direction
            if speed > 0.225:
                dir = (((yold - ynew )* xnew) / (xold - xnew)) - ynew
                while not(ball_loc.empty()):
                    ball_loc.get()
                ball_loc.put(dir)
                phase = 'BallApproaching'
                print 'Direction', dir
    else:
        phase = 'BallNotFoundKeep'
        
# Keeper lost track of ball
def BallNotFoundKeep():
    global phase
    global ball_loc
    global ball_loc2
    global mean
    
    # after x iterations of not seeing the ball
    if not ball_loc.empty(): 
        ball_loc.get()
    if not ball_loc2.empty():
        ball_loc2.get()
    # stand up
    if ball_loc.empty() and ball_loc.empty():
        mot.keepNormalPose()
    
    # if a ball is found
    if scanCircle():
        # reinitialize
        mean = ((0,0),(0,0))
        while not(ball_loc.empty()):
            ball_loc.get()
        while not(ball_loc2.empty()):
            ball_loc2.get()
        phase = 'BallFoundKeep'
    
# Ball approaches keeper and goal area at considerable speed
def BallApproaching():
    global phase
    global ball_loc
    global ball_loc2
    dir = ball_loc.get()
    if dir >= 0.25:
        print 'Dive right'
        mot.diveRight()
    elif dir <= -0.25:
        print 'Dive left'
        mot.diveLeft()
    elif dir < 0.25 and dir >= 0:
        print 'Step right'
        mot.footRight()
    elif dir > -0.25 and dir < 0:
        print 'Step left'
        mot.footLeft()
    mot.keepNormalPose()
    phase = 'BallNotFoundKeep'
    
def InGoalArea():
    global phase
    global mean
    mot.move('normalPose')
    ball = vis.findBall()
    if ball:
        o_x = ball[0] - 0.15
        o_y = ball[1]
        theta = math.atan2(o_y, o_x)
    
        x = 0
        y = 0
        # walk towards the ball (this means it may not be moving. at all)
        while ball:
            ball = vis.findBall()
            if ball:
                (x,y) = ball
                print x,y
                if x < 0.19 and -0.04 > y > -0.08:
                    # BLOCKING CALL: FIND BALL WHILE STANDING STILL FOR ACCURATE RESULTS 
                    mot.killWalk()
                    ball = vis.findBall()
                    # correct one last time
                    if ball:
                        (x,y) = ball
                        mot.move('walkTo', (0, y + 0.04,0))
                        time.sleep(0.5)
                        print 'Kick'
                        mot.move('rKickAngled', 0)
                        time.sleep(1)
                        mot.move('normalPose')
                        break

                if x > 0.3 and (y > 0.2 or y < 0.2):
                    x = x * 2
                    y = y * 2
                if x > 1:
                    x = 1
                if y > 1:
                    y = 0.96
                elif y < -1:
                    y = -0.96
                if x >= -1:
                    mot.move('SWTV', (x-0.15,y+0.05,0, 1) )
            else:
                print 'ball lost, returning'
                
        mot.move('walkTo', ((x-0.15)-o_x, (y-0.04)-o_y, -theta))
    mot.keepNormalPose()
    phase = 'BallNotFoundKeep'

'''
def UnpenalizedKeep():
    global phase
    global ball_loc
    while  not( ball_loc.empty() ):
        ball_loc.get()
    ball_loc.put( (10, 10, 0) )
    phase = 'ReturnToGoal'

def ReturnToGoal():
    if mot.isWalking():
        return True
    
    # stored location of the goal (how to get there)
    (realX,realY,angle) = ball_loc.get()
    tempGoalPostBlue = None
    tempGoalPostYellow = None
    goal = None
    # color 0 is blue
    
    if realX > 0.75 or realY > 0.2 or realY < -0.2:
        for angle in [0, -0.5, 0.5, -1, 1, -1.5, 1.5, -2, 2]:
            mot.move('setHeadBlock', (angle, -0.55, 0.6))
            #print 'Looking for goal in angle ', angle
            goal = vis.findGoal(tempGoalPostBlue, tempGoalPostYellow)
            if goal:
                if goal[0] == 'Blue' and goal[1] == 'Post' and not tempGoalPostBlue:
                    tempGoalPostBlue = goal[2]
                elif goal[0] == 'Yellow' and goal[1] == 'Post' and not tempGoalPostYellow:
                    tempGoalPostYellow = goal[2]
                elif goal[1] == "Goal":
                    break
        if goal:
            #if (goal[0] == 'Blue' and teamColor == 1) or (goal[0] == 'Yellow' and teamColor == 0):
            #    turn around
            if type(goal[2]) == str or type(goal[2]) == dict:
                print 'saw', goal[2]
                mot.move('walkTo', (-0.2,0,0)) 
            else:
                leds.fadeRGB('LeftFaceLeds',0x0000ff00, 0) #goal, led turns green
                headangle = angle
                goal = goal[2] # info is stored in a tuple, 3d position
                realX = goal[0]
                realY = goal[1]
                angle = goal[2]
                
                # don't walk all the way
                if realX < 1.5:
                    x = realX / 2.0
                else:
                    x = realX
                if (0 < realY < 1.5) or (-1.5 < realY < 0):
                    y = realY / 2.0
                else:
                    y = realY
                mot.move('setHead', ( angle / 2.0, -0.55))
                mot.move('postWalkTo', (x / 2.0, y / 2.0, angle / 2.0))
                print goal
                

        else:
            mot.move('walkTo', (0, 0, 1))
            
    if realX < 0.75 and  -0.2 < realY < 0.2:
        if angle > 0:
            mot.move('walkTo', (0,realY, 3.1415 - goal[2]))
        else:
            mot.move('walkTo', (0,realY, 3.1415 + goal[2]))
        mot.move('walkTo',(0.1, 0, 0))
        mot.keepNormalPose()
        phase = "BallNotFoundKeep"
    ball_loc.put( (realX,realY,angle) )
'''
    
            
# PLAYER
# BallFound()
# BallNotFound()
# Kick()
# Unpenalized()
# ReturnField()

def BallFound():
    leds.fadeRGB('RightFaceLeds', 0x0000ff00, 0)
    global phase
    
    # FIND A BALL #
    ball = vis.findBall()
    if ball:
        (x,y) = ball
        print x,y
        if x < 0.225 and -0.02 < y < 0.02:
            print 'Kick'
            # BLOCKING CALL: FIND BALL WHILE STANDING STILL FOR ACCURATE CORRECTION
            mot.killWalk()
            time.sleep(0.2)
            phase = 'Kick'
            return True
    
        if x > 0.375 or y > 0.25 or y < -0.25:
            x = x * 2.5
            y = y * 1.5
            if x > 1:
                x = 1
            if y > 1:
                y = 1
            if y < -1:
                y = -1
            f = 1.0
        else:
            f = 0.9
        if x >= -1:
            mot.move('SWTV', (x-0.15,y,math.atan(y/x)/2.5, f) )

    else:
        print 'No Ball'
        mot.killWalk()
        phase = 'BallNotFound'

def BallNotFound():
    global ball_loc
    
    leds.fadeRGB('RightFaceLeds',0x00ff0000, 0) # no ball, led turns red
    global phase
    # try to find a ball
    if scanCircle():
        phase = 'BallFound'
    # if no ball is found
    else:
        # circle slowly
        mot.move('postWalkTo', (0, 0, 1.3))
        
def Kick():
    global phase
    leds.fadeRGB('RightFaceLeds',0x00000000, 0) # led turns black
    leds.fadeRGB('LeftFaceLeds', 0x00ff0000, 0) #no goal, led turns red
    
    # try different positions of the head
    goal = None   
    for angle in [-1.5, -1, -0.5, 0, 0.5, 1, 1.5]:
        mot.move('setHeadBlock', (angle, -0.5, 0.4))
        #print 'Looking for goal in angle ', angle
        goal = vis.findGoal()
        if goal:
            break
    
    
    # Case 0 : Ball stolen.
    # Check if the ball is still there
    mot.move('setHeadBlock', (0, 0.5, 0.2))
    time.sleep(0.3)
    vis.findBall()
    ball = vis.findBall()
    mot.setHead((0,0.5))
    if not ball:
        print 'Ball gone'
        phase = 'BallNotFound'
        leds.fadeRGB('LeftFaceLeds',0x00000000, 0) # led turns black
        return False
    elif ball[0] > 0.25 or ball[1] > 0.1 or ball[1] < -0.1:
        print 'Ball too far'
        phase = 'BallFound'
        leds.fadeRGB('LeftFaceLeds',0x00000000, 0) # led turns black
        return False    
    elif ball and not goal:
        mot.move('walkTo', (0,0.04 + ball[1],0))
        mot.move('rKickAngled', 0)
        phase = 'BallNotFound'
        return False
    
    print "Kick phase:", goal

    # else a goal is found, together with it's color
    (color , kickangles ) = goal
    (first,second) = kickangles 
    if first and second:
        kickangle = (2 * first + second) / 3.0 # kick slightly more to closest 
    elif first:
        kickangle = first
    
    if color == 'Blue':
        goalColor = 0
    else:
        goalColor = 1
        
    # Cases 1-3, if you see your own goal, kick to the other side
    if goalColor == teamColor:
        # Case 1, goal is left, kick to the right. 
        if kickangle >= 0.7:
            kickangle = -1.1
        # Case 2, goal is right, kick to the left.
        if kickangle <= -0.7:
            kickangle = 1.1
        else:
        # Case 3, goal is straight forward, HAK
            mot.move('walkTo',(0,0.04 + ball[1],0))
            mot.move('normalPose')
            time.sleep(0.5)
            leds.fadeRGB('LeftFaceLeds',0x00000000, 0) # led turns black
            mot.move('hakje', kickangle * -0.1)
            phase = 'BallNotFound'
            return True
            
    # Case 4, other player's goal is found.
    # Kick towards it. 
    if kickangle > 1.1:
        kickangle = 1.1
    if kickangle < -1.1:
        kickangle = -1.1
    
    # conversion to real kickangle
    convert = 1.047 # (60 degrees rad)
    
    # kick either left or right
    if kickangle <= 0:
        mot.move('walkTo', (0, -0.04 + ball[1], 0))
        #strafe(-0.1 + ball[1])
        mot.move('lKickAngled', kickangle/ -convert)
    elif kickangle > 0:
        mot.move('walkTo', (0, 0.04 + ball[1], 0))
        #strafe(0.1 + ball[1])
        mot.move('rKickAngled', kickangle/ convert)
    leds.fadeRGB('LeftFaceLeds', 0x00000000, 0)
    phase = 'BallNotFound'

'''
def strafe(y, x):
    now = time.time()
    while time.time() - now < 2:
        if -1 < 2.5 * y < 1:
            mot.SWTV((-0.07, y + x * ball[1], -0.1, 1))
        else:
            mot.SWTV((-0.07, math.copysign(1, y), -0.1, 1))
    mot.SWTV((-0.0001,0,0,0.8))
    time.sleep(2)
    mot.SWTV((0,0,0,0))
'''
    
# the plan is, since you start at the side..
def Unpenalized():
    global phase
    # walk forward (2 meters)
    if not(mot.isWalking()):
        mot.move('postWalkTo', (2, 0, 0))
    phase = 'ReturnField'

# and while you're walking forward
def ReturnField():
    global phase
    if mot.isWalking():
        # search for a ball
        if scanCircle():
            # extra check to see if it's not incidental
            ball = vis.findBall()
            if ball:
                phase = 'BallFound'
    else:
        phase = 'BallNotFound'

# EXTRA FUNCTIONS
def scanCircle():            
    # extra check to stop the head from making unnecessary movements
    ball = vis.findBall()
    if ball:
        return ball
    for angles in [(-1.1, -0.4), (-0.75, -0.4), (-0.5, -0.4), (-0.25, -0.4), ( 0, -0.4), (0.25, -0.4), ( 0.5, -0.4), ( 1.1, -0.4), \
                   ( 1,  0.1  ), (0.75, 0.1), ( 0.5,  0.1  ), (0.25, 0.1), ( 0,  0.1  ), (-0.25, 0.1), (-0.5,  0.1  ), (-0.75, 0.1), (-1,  0.1  ), \
                   (-1,  0.4), (-0.5,  0.4),  ( 0,  0.5),  ( 0.5,  0.4),( 1,  0.4), (0,0) ]: # last one is to make successive scans easier
        mot.move('setHeadBlock', (angles[0], angles[1], 0.25))
        ball = vis.findBall()
        if ball:
            return ball

# Constant updating the state
class stateUpdate(threading.Thread):
    def __init__(self, name):
        threading.Thread.__init__(self)
        self.name = name

    def run(self):
        global state
        while(1):
            state = sc.getState()
        print 'stopped'
update = stateUpdate("stateUpdate")

##### OPERATING SYSTEM #####
# The soul of the robot

def awakeSoul():
    global state
    sc.start()
    update.start()
    mot.stiff()
    while(1):
        print 'soul.py State: ', state
        states.get(state)()
    
    
# DICTIONARIES
# STATES
states =     {
    0: Initial,
    1: Ready,
    2: Set,
    3: Playing,
    4: Finished,
    10: Penalized
    }

# PHASES
phases =     {
    'BallFound': BallFound,
    'BallNotFound': BallNotFound,
    'Kick' : Kick,
    'BallFoundKeep': BallFoundKeep,
    'BallNotFoundKeep': BallNotFoundKeep,
    'BallApproaching': BallApproaching,
    'InGoalArea': InGoalArea,
    'Unpenalized': Unpenalized,
    'ReturnField': ReturnField
}

awakeSoul()







DutchNaoTeam2011/naoqi/lib/motions.py

# Authors: Auke Wiggers, Camiel Verschoor
# Description: File containing anglelists used to execute motions. 
# WARNING: Motions are keyframe motions, will work differently depending on environment and robot. 
#          May contain experimental motions. 

# motions implements the motionInterface
from naoqi import ALProxy
import time
import math

motion = ALProxy('ALMotion', '127.0.0.1', 9559)
pose = ALProxy('ALRobotPose', '127.0.0.1', 9559)

def sideKick():
    names = list()
    angles = list()
    times = list()
    
    names.append('RShoulderRoll')
    angles.append([-0.4])
    times.append( [0.2])
    
    names.append('LHipRoll')
    angles.append([0.05, 0.3, 0.35])
    times.append( [0.4,  0.7, 1.0 ])
    
    names.append('LHipPitch')
    angles.append([-0.4, -0.8])
    times.append( [0.5, 1])
    
    names.append('LKneePitch')
    angles.append([0.95, 0.2])
    times.append( [0.5, 1])

    names.append('LAnklePitch')
    angles.append([-0.55, 0.6])
    times.append( [0.5, 1])
    
    names.append('LAnkleRoll')
    angles.append([-0.28])
    times.append( [1])

    names.append('RHipRoll')
    angles.append([0.05])
    times.append( [1])

    names.append('RHipPitch')
    angles.append([-0.4])
    times.append( [0.5])
    
    names.append('RKneePitch')
    angles.append([0.95])
    times.append( [0.5])

    names.append('RAnklePitch')
    angles.append([-0.5])
    times.append( [0.5])
    
    names.append('RAnkleRoll')
    angles.append([-0.28])
    times.append( [1])
    
    motion.angleInterpolation(names, angles, times, True)
    # setAngles for maximum velocity!
    motion.setAngles('LHipRoll', -0.05, 1)
    time.sleep(0.5)
    names = list()
    angles = list()
    times = list()
    
    names.extend(['LHipRoll', 'LHipPitch', 'LKneePitch', 'LAnklePitch', 'LAnkleRoll'])
    angles.extend([[0.05, 0.0], [-0.5, -0.4], [1.2, 0.95], [-0.6, -0.55], [-0.2, 0.0]])
    times.extend( [[0.5,  1.2], [1.0 ,  1.5], [1.0, 1.5 ], [ 1.0,  1.5 ], [ 0.9, 1.7]])

    names.extend(['RHipRoll', 'RHipPitch', 'RKneePitch', 'RAnklePitch', 'RAnkleRoll'])
    angles.extend([[0.0], [-0.4], [0.95], [-0.55], [-0.2, 0.0]])
    times.extend( [[1.2], [ 1.0], [1.0 ], [ 1.0 ], [ 0.9, 1.7]])
    
    names.extend(['HeadYaw', 'HeadPitch'])
    angles.extend([[-0.9], [0.3]])
    times.extend([ [ 1.0], [1.0]])
    
    motion.angleInterpolation(names, angles, times, True)
    
    
    
    
def newHakje():
    normalPose()
    time.sleep(3)
    
    names = list()
    angles = list()
    times =  list()

    names.extend(['RElbowRoll', 'RElbowYaw', 'LElbowRoll', 'LElbowYaw'])
    angles.extend([[0], [0], [0], [0]])
    times.extend([[0.1], [0.1], [0.1], [0.1]])
    
    names.append('RShoulderPitch')
    angles.append( [ 1.2, 0.3 ])
    times.append([ 0.8, 2.0 ])

    names.append('RShoulderRoll')
    angles.append( [-0.3])
    times.append([0.1])
     
    names.append('LShoulderPitch')
    angles.append( [ 1.2  ])
    times.append([ 0.1 ])
    
    names.append('LShoulderRoll')
    angles.append( [0.3, 1])
    times.append([0.8, 2.0 ])
    
    names.append('LHipPitch',)
    angles.append( [-0.2, -0.4, -0.37, -0.2, -0.2,])
    times.append([  0.4,   0.8, 1.2 ,   1.6, 2.0, ])
    
    names.append('LKneePitch')
    angles.append( [0.4, 0.6, 0.54, 0.45, -0.1,])
    times.append([  0.4 ,0.8, 1.2, 1.6, 2.0,])
    
    names.append('LAnklePitch')
    angles.append( [-0.2, 0 , 0,   0,   0,]) 
    times.append([  0.4 ,0.8, 1.2, 1.6, 2.0,])

    names.append('LAnkleRoll')
    angles.append([ -0.2, -0.1, 0.2])
    times.append([ 0.8, 1.2, 2.0]) 
    
    names.append('RHipPitch')
    angles.append( [-0.2, 0.35, 0.26, 0.36])
    times.append( [  0.4,  0.8, 1.2, 1.6])

    names.append('RKneePitch')
    angles.append( [ 0.4, -0.25, 0.36, 0.])
    times.append( [  0.4,  0.8,  1.2,  1.6] )

    names.append( 'RAnklePitch')
    angles.append( [-0.2, -0.2, -0.44, -0.2])
    times.append([ 0.4,   0.8,   1.2,   1.6,])

    names.append('RAnkleRoll')
    angles.append( [-0.2, -0.1, 0.2])
    times.append([ 0.8, 1.2, 2.0]) 

    # prepare to kick
    motion.angleInterpolation(names, angles, times, True)
    time.sleep(3)
    normalPose()
    '''
    time.sleep(1)
    
    # check to see if nao has fallen
    if pose.getActualPoseAndTime()[0] == 'Back':
        kill()
        return 0
    elif pose.getActualPoseAndTime()[0] == 'Belly':
        kill()
        return 0
    
    # leg over ball, heel
    motion.angleInterpolation(['LHipYawPitch', 'RHipRoll', 'RHipPitch',  'RKneePitch', 'RAnklePitch','RShoulderPitch','LShoulderPitch'], \
                              [[angle, angle], [-0.5, 0],  [-1.2, -0.2], [0.2, 0.5],   [0.6, -0.4],   [1.5, 0.6],        [1.5, 0.6]  ], \
                              [[0.2, 0.8],     [0.3, 0.6], [0.7, 0.8],   [0.7, 0.9],   [0.7, 0.8],    [0.3, 0.8],     [0.3, 0.8]  ]    , True)
    motion.setAngles(['LShoulderRoll', 'RShoulderRoll', 'LShoulderPitch', 'RShoulderPitch'], [0.1, -0.1, 1.5, 1.5], 0.2)    
    motion.angleInterpolation(['LHipYawPitch', 'LHipRoll', 'LHipPitch', 'LKneePitch', 'LAnklePitch', 'LAnkleRoll', 'RHipRoll', 'RHipPitch', 'RKneePitch', 'RAnklePitch', 'RAnkleRoll'], \
                              [[0],         [0],        [-0.4],     [0.95],        [-0.55],       [0],          [0],        [-0.4],     [0.95],       [-0.55],       [0]], \
                              [[0.65],          [0.85],     [0.85],     [0.85],         [0.85],       [0.85],       [0.85],     [0.85],      [0.85],      [0.65],        [0.75]], True)
            
    motion.angleInterpolation('Body', angles, times, True)

    '''
# activate stiffness
def stiff():
    if motion.getStiffnesses('HeadPitch') != 0:
        motion.setStiffnesses(['RArm', 'LArm', 'LLeg', 'RLeg', 'Head'], [0.6, 0.6, 0.6, 0.6,0.6,0.6,0.6,0.6, 0.95,0.95,0.95,0.95,0.95,0.95, 0.95,0.95,0.95,0.95,0.95,0.95, 0.6,0.6])

# ##### Headmovements ######
# non blocking call, relative
def changeHead((yaw,pitch)):
    motion.changeAngles(['HeadYaw', 'HeadPitch'], [yaw, pitch], 0.3)

# non blocking call, absolute
def setHead((yaw, pitch)):
    motion.setAngles(['HeadYaw', 'HeadPitch'], [yaw, pitch], 0.5)

# blocking call (for scanCircle), absolute
def setHeadBlock((yaw, pitch, time)):
    motion.angleInterpolation(['HeadYaw', 'HeadPitch'], [[yaw, yaw, yaw], [pitch, pitch, pitch]], [[time - 0.05, time - 0.04, time], [time - 0.05, time-0.04, time]], True)

# ##### Walking ######
# setWalkTargetVelocity    
def SWTV((x,y,t,f)):
    motion.setWalkTargetVelocity(x,y,t,f)
    
# non-blocking walk call    
def postWalkTo((x, y, angle)):
    motion.post.walkTo(x, y, angle)    

# blocking walk call
def walkTo((x,y,angle)):
    motion.walkTo(x,y,angle)
            
# ##### 'advanced' motions #####    
# a normal pose from which walking is immediately possible    
def keepNormalPose():
    names = list()
    times = list()
    angles = list()
    
    if getKeepNormalPose():
        return True
    
    names.append('HeadPitch')
    times.append([1])
    angles.append([ [ -0.5 , [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])        
        
    names.append('HeadYaw')
    times.append([1])
    angles.append([ [ 0.0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])
    
    names.append('LShoulderPitch')
    times.append([1])
    angles.append([ [ 1.2, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LShoulderRoll')
    times.append([1])
    angles.append([ [ 0.15, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LElbowYaw')
    times.append([1])
    angles.append([ [ 0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LElbowRoll')
    times.append([1])
    angles.append([ [ 0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RShoulderPitch')
    times.append([1])
    angles.append([ [ 1.2, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RShoulderRoll')
    times.append([1])
    angles.append([ [ -0.15, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RElbowYaw')
    times.append([1])
    angles.append([ [ 0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RElbowRoll')
    times.append([1])
    angles.append([ [ 0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LHipYawPitch')
    times.append([1])
    angles.append([ [ 0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LHipRoll')
    times.append([1])
    angles.append([ [ 0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LHipPitch')
    times.append([1])
    angles.append([ [ 0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LKneePitch')
    times.append([1])
    angles.append([ [ 0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LAnklePitch')
    times.append([1])
    angles.append([ [ 0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LAnkleRoll')
    times.append([1])
    angles.append([ [ 0.0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RHipRoll')
    times.append([1])
    angles.append([ [ 0.0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RHipPitch')
    times.append([1])
    angles.append([ [ 0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RKneePitch')
    times.append([1])
    angles.append([ [ 0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RAnklePitch')
    times.append([1])
    angles.append([ [ 0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RAnkleRoll')
    times.append([1])
    angles.append([ [ 0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    motion.post.angleInterpolationBezier(names, times, angles)    
    
def normalPose():
    names = list()
    times = list()
    angles = list()
    
    if getNormalPose():
        return True
    
    names.append('HeadPitch')
    times.append([1])
    angles.append([ [ -0.5 , [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])        
        
    names.append('HeadYaw')
    times.append([1])
    angles.append([ [ 0.0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])
    
    names.append('LShoulderPitch')
    times.append([1])
    angles.append([ [ 1.2, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LShoulderRoll')
    times.append([1])
    angles.append([ [ 0.15, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LElbowYaw')
    times.append([1])
    angles.append([ [ 0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LElbowRoll')
    times.append([1])
    angles.append([ [ 0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RShoulderPitch')
    times.append([1])
    angles.append([ [ 1.2, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RShoulderRoll')
    times.append([1])
    angles.append([ [ -0.15, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RElbowYaw')
    times.append([1])
    angles.append([ [ 0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RElbowRoll')
    times.append([1])
    angles.append([ [ 0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LHipYawPitch')
    times.append([1])
    angles.append([ [ 0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LHipRoll')
    times.append([1])
    angles.append([ [ 0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LHipPitch')
    times.append([1])
    angles.append([ [ -0.4, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LKneePitch')
    times.append([1])
    angles.append([ [ 0.95, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LAnklePitch')
    times.append([1])
    angles.append([ [ -0.55, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LAnkleRoll')
    times.append([1])
    angles.append([ [ 0.0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RHipRoll')
    times.append([1])
    angles.append([ [ 0.0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RHipPitch')
    times.append([1])
    angles.append([ [ -0.4, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RKneePitch')
    times.append([1])
    angles.append([ [ 0.95, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RAnklePitch')
    times.append([1])
    angles.append([ [ -0.55, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RAnkleRoll')
    times.append([1])
    angles.append([ [ 0.0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    motion.post.angleInterpolationBezier(names, times, angles)    
    
def rKickAngled(angle):
    motion.setAngles(['LShoulderRoll', 'LShoulderPitch', 'RShoulderRoll', 'RShoulderPitch', 'RElbowRoll', 'RElbowYaw', 'LElbowRoll', 'LElbowYaw'], [0.5 + 0.2*angle, 0.8, -0.3, 0.8, 0, 0, 0, 0], 0.3)
    # Turn on left foot
    motion.setAngles(['LAnkleRoll', 'RAnkleRoll'], [0.185 + 0.025 * angle, 0.2], 0.2)    
    time.sleep(0.3)
    # Left leg stretched, right leg goes backwards
    motion.angleInterpolation(['LHipYawPitch', 'LHipRoll',  'LKneePitch',         'LAnklePitch',       'RHipRoll',          'LHipPitch',         'RHipPitch', 'RKneePitch',       'RAnklePitch'], \
                              [[0.65*angle],   [0.2*angle], [0.175 + 0.25*angle], [-0.125 -0.125*angle], [0.075 -0.295*angle], [-0.3 - 0.05*angle], [0.4],       [0.5 - 0.35*angle], [-0.6 + 0.5*angle]],\
                              [[0.8],          [0.9],       [0.6],                [0.6],               [1.1],               [0.6],               [1.1],       [1.2],              [1.2]], True)

    time.sleep(0.3)
    if pose.getActualPoseAndTime()[0] == 'Back':
        kill()
        return 0
    elif pose.getActualPoseAndTime()[0] == 'Belly':
        kill()
        return 0
    
    # kick
    motion.setAngles('RShoulderPitch', 2, 1)
    motion.setAngles(['LHipYawPitch', 'LHipRoll', 'LHipPitch', 'RHipPitch', 'RKneePitch', 'RAnklePitch'], [0.75*angle, 0.1, -0.1 -0.25*angle , -0.2 + -0.25 * angle, 0, 0.1 - 0.075*angle], 0.9)
    time.sleep(0.4 + 0.3 * angle)
    # return to start position
    motion.angleInterpolation(['LHipYawPitch', 'LHipRoll', 'LHipPitch', 'LKneePitch', 'LAnklePitch', 'LAnkleRoll', 'RHipRoll', 'RHipPitch', 'RKneePitch', 'RAnklePitch', 'RAnkleRoll'], [[0], [0],[-0.4], [0.95], [-0.55],[0.15], [0], [-0.4],  [0.95], [-0.55], [0.15]], [[0.65],[0.85],[0.85],[0.85],[0.85],[0.85],[0.85],[0.85],[0.85],[0.65],[0.75]], True)
    time.sleep(0.2)
    motion.setAngles(['LShoulderRoll', 'LShoulderPitch', 'RShoulderRoll', 'RShoulderPitch'], [0, 1.2, 0, 1.2], 0.4)
    motion.setAngles(['LAnkleRoll', 'RAnkleRoll'], [0, 0], 0.05)

def lKickAngled(angle):
    motion.setAngles(['RShoulderRoll', 'RShoulderPitch', 'LShoulderRoll', 'LShoulderPitch', 'RElbowRoll', 'RElbowYaw', 'LElbowRoll', 'LElbowYaw'], [-0.5 - 0.2*angle, 0.8, 0.3, 0.8, 0, 0, 0, 0], 0.3)
    # Turn on left foot
    motion.setAngles(['RAnkleRoll', 'LAnkleRoll'], [-0.185 - 0.025 * angle, -0.2], 0.2)    
    time.sleep(0.3)
    # Left leg stretched, right leg goes backwards
    motion.angleInterpolation(['LHipYawPitch', 'RHipRoll',  'RKneePitch',         'RAnklePitch',       'LHipRoll',           'RHipPitch',         'LHipPitch', 'LKneePitch',       'LAnklePitch'], \
                              [[0.65*angle],   [-0.2*angle], [0.175 + 0.25*angle], [-0.125 -0.125*angle], [-0.075 +0.295*angle], [-0.3 - 0.05*angle], [0.4],       [0.5 - 0.35*angle], [-0.6 + 0.5*angle]],\
                              [[0.8],          [0.9],       [0.6],                [0.6],                [1.1],                 [0.6],               [1.1],       [1.2],              [1.2]], True)

    time.sleep(0.3)
    
    if pose.getActualPoseAndTime()[0] == 'Back':
        kill()
        return 0
    elif pose.getActualPoseAndTime()[0] == 'Belly':
        kill()
        return 0
    # kick
    motion.setAngles('LShoulderPitch', 2, 1)
    motion.setAngles(['LHipYawPitch', 'RHipRoll', 'RHipPitch', 'LHipPitch', 'LKneePitch', 'LAnklePitch'], [0.75*angle, -0.1, -0.1 -0.25*angle , -0.2 + -0.25 * angle, 0, 0.1 - 0.075*angle], 0.9)
    time.sleep(0.4 + 0.3 * angle)
    # return to start position
    motion.angleInterpolation(['LHipYawPitch', 'RHipRoll', 'RHipPitch', 'RKneePitch', 'RAnklePitch', 'RAnkleRoll', 'LHipRoll', 'LHipPitch', 'LKneePitch', 'LAnklePitch', 'LAnkleRoll'], [[0], [0],[-0.4], [0.95], [-0.55],[-0.15], [0], [-0.4],  [0.95], [-0.55], [-0.15]], [[0.65],[0.85],[0.85],[0.85],[0.85],[0.85],[0.85],[0.85],[0.85],[0.65],[0.75]], True)
    time.sleep(0.2)
    motion.setAngles(['RShoulderRoll', 'RShoulderPitch', 'LShoulderRoll', 'LShoulderPitch'], [0, 1.2, 0, 1.2], 0.4)
    motion.setAngles(['RAnkleRoll', 'LAnkleRoll'], [0, 0], 0.05)

    # MAX ANGLE 0.3!!!!
def hakje(angle):
    # motion.setAngles(['RAnkleRoll', 'LAnkleRoll'], [-0.2, -0.2], 0.2)
    # time.sleep(0.2)
    # step
    motion.setStiffnesses('Body', 1)
    motion.setStiffnesses('Head', 0.5)
    
    names = list()
    angles = list()
    times =  list()

    names.extend(['RElbowRoll', 'RElbowYaw', 'LElbowRoll', 'LElbowYaw'])
    angles.extend([[0], [0], [0], [0]])
    times.extend([[0.1], [0.1], [0.1], [0.1]])
    
    names.append('RShoulderPitch')
    angles.append( [ 1.2,  0.8,   0.5, 0.8 ])
    times.append([ 0.1,    1.3,  2 , 3.5])

    names.append('RShoulderRoll')
    angles.append( [-0.2, -0.2])
    times.append([0.1, 1.1])
     
    names.append('LShoulderPitch')
    angles.append( [ 1.2,  0.8,   0.5, 0.8 ])
    times.append([ 0.1,    1.3,  2 , 3.5])
    
    names.append('LShoulderRoll')
    angles.append( [0.3, 0.4, 1])
    times.append([0.1, 0.8, 1.1])
    
    names.append('LHipPitch',)
    angles.append( [-0.5, -0.8,  -0.4, 0])
    times.append([0.4,   0.7,   1.1 ,  1.7])
    
    names.append('LKneePitch')
    angles.append( [0.95,  1.13,  0.5,   0 ])
    times.append([0.4,   0.7,   1.1,   1.4 ])
    
    names.append('LAnklePitch')
    angles.append( [-0.2,  -0.4,  -0.1,  -0.025,  0]) 
    times.append([0.4,   0.8,   1.2,   1.4,     2.5]) 

    names.append('LAnkleRoll')
    angles.append([-0.11,  0.13,   0.2, ])
    times.append([0.3,   0.95,     1.2, ]) 
    
    names.append('RHipPitch')
    angles.append([-0.4,   -0.22,   0.5,  0.5,  -1])
    times.append([0.4,    0.8,    1.2,  2,   3])

    names.append('RKneePitch')
    angles.append( [ 0.95,  0.95,   0.65,  2 ])
    times.append([ 0.4,   0.8,    1.2,   3])

    names.append( 'RAnklePitch')
    angles.append( [-0.5,  -0.67,  -1.1, -1 ])
    times.append([ 0.4,   0.8,    1.2, 3])

    names.append('RAnkleRoll')
    angles.append( [-0.11, -0.12,  0.2, ]) # 0.23,  0.225])
    times.append([ 0.3,   0.7,   1.1, ]) #  1.5,   2.3])    

    # prepare to kick
    motion.angleInterpolation(names, angles, times, True)

    time.sleep(1)
    
    # check to see if nao has fallen
    if pose.getActualPoseAndTime()[0] == 'Back':
        kill()
        return 0
    elif pose.getActualPoseAndTime()[0] == 'Belly':
        kill()
        return 0
    
    # leg over ball, heel
    motion.angleInterpolation(['LHipYawPitch', 'RHipRoll', 'RHipPitch',  'RKneePitch', 'RAnklePitch','RShoulderPitch','LShoulderPitch'], \
                              [[angle, angle], [-0.5, 0],  [-1.2, -0.2], [0.2, 0.5],   [0.6, -0.4],   [1.5, 0.6],        [1.5, 0.6]  ], \
                              [[0.2, 0.8],     [0.3, 0.6], [0.7, 0.8],   [0.7, 0.9],   [0.7, 0.8],    [0.3, 0.8],     [0.3, 0.8]  ]    , True)
    motion.setAngles(['LShoulderRoll', 'RShoulderRoll', 'LShoulderPitch', 'RShoulderPitch'], [0.1, -0.1, 1.5, 1.5], 0.2)    
    motion.angleInterpolation(['LHipYawPitch', 'LHipRoll', 'LHipPitch', 'LKneePitch', 'LAnklePitch', 'LAnkleRoll', 'RHipRoll', 'RHipPitch', 'RKneePitch', 'RAnklePitch', 'RAnkleRoll'], \
                              [[0],         [0],        [-0.4],     [0.95],        [-0.55],       [0],          [0],        [-0.4],     [0.95],       [-0.55],       [0]], \
                              [[0.65],          [0.85],     [0.85],     [0.85],         [0.85],       [0.85],       [0.85],     [0.85],      [0.85],      [0.65],        [0.75]], True)
    
    stiff()
    
def footLeft():
    names = list()
    times = list()
    angles = list()
    
    names.append('RShoulderPitch')
    times.append([0.75])
    angles.append([ [1.2, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RShoulderRoll')
    times.append([0.75])
    angles.append([ [-0.43, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RElbowYaw')
    times.append([0.75])
    angles.append([ [-0.61, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RElbowRoll')
    times.append([0.75])
    angles.append([ [0.44, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LHipYawPitch')
    times.append([0.6])
    angles.append([ [-0.98, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RHipRoll')
    times.append([0.75])
    angles.append([ [0.1426, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RHipPitch')
    times.append([0.75])
    angles.append([ [-0.2222, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RKneePitch')
    times.append([0.75])
    angles.append([ [2.11, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])
    
    names.append('RAnklePitch')
    times.append([0.75])
    angles.append([ [-0.9, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])
    
    names.append('RAnkleRoll')
    times.append([0.75])
    angles.append([ [0.079, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LHipRoll')
    times.append([0.75])
    angles.append([ [0.68, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LHipPitch')
    times.append([0.75, 1.2])
    angles.append([ [-1.5, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]], [-1.1, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LKneePitch')
    times.append([0.75, 1.2])
    angles.append([ [0.7, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]], [0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LAnklePitch')
    times.append([0.75, 1.2])
    angles.append([ [1, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]], [2, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LAnkleRoll')
    times.append([0.75])
    angles.append([ [-0.05, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])    
    
    names.append('LShoulderPitch')
    times.append([0.4])
    angles.append([ [1.9, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LShoulderRoll')
    times.append([0.4])
    angles.append([ [0.5, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LElbowYaw')
    times.append([0.4])
    angles.append([ [-0.3, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LElbowRoll')
    times.append([0.4])
    angles.append([ [-0.05, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    motion.angleInterpolationBezier(names, times, angles);
    
    # wait to stop the ball
    time.sleep(1)
    
    angles = list()
    times = list()
    
    '''
    converts an entire bodyAngleList from left- to right-oriented. 
    def function(input):
    allangle = list()
    for j in range(len(input)):
        oneangle = list()
        for i in range(len(input[0])):
            if i >= 2 and i <= 5:
                if i == 3 or i == 5:
                    oneangle.append(-input[j][i+16])
                else:
                    oneangle.append(input[j][i+16])
            elif i >= 6 and i <= 11:
                if i == 7 or i == 11:
                    oneangle.append(-input[j][i+6])
                else:
                    oneangle.append(input[j][i+6])
            elif i >= 12 and i <= 17:
                if i == 13 or i == 17:
                    oneangle.append(-input[j][i-6])
                else:
                    oneangle.append(input[j][i-6])
            elif i >= 18:
                if i == 19 or i == 21:
                    oneangle.append(-input[j][i-16])
                else:
                    oneangle.append(input[j][i-16])
            else:
                oneangle.append(input[j][i])
        allangle.append(oneangle)
    return allangle
    '''
    
    anglelist = [[0.056716039776802063, 0.31442803144454956, 1.9497560262680054, 0.4939899742603302, -0.30070596933364868, -0.09361596405506134, -0.95717406272888184, 0.68565607070922852, -1.3116120100021362, 0.69034194946289063, 0.93200582265853882, -0.001575961709022522, -0.95717406272888184, 0.14568804204463959, -0.24233004450798035, 2.112546443939209, -0.88209199905395508, 0.0076280385255813599, 1.3023240566253662, -0.33437004685401917, -0.61364197731018066, 0.42641004920005798],[0.05825003981590271, 0.3159620463848114, 1.9497560262680054, 0.50012600421905518, -0.29917198419570923, -0.090547963976860046, -0.96484404802322388, 0.68565607070922852, -1.5647220611572266, 1.2747960090637207, 0.6535259485244751, -4.1961669921875e-05, -0.96484404802322388, 0.14568804204463959, -0.21165004372596741, 2.112546443939209, -0.90816998481750488, 0.0076280385255813599, 1.3406740427017212, -0.33590406179428101, -0.61364197731018066, 0.42487603425979614], [0.056716039776802063, 0.31442803144454956, 1.9359500408172607, 0.50012600421905518, -0.30070596933364868, -0.085945963859558105, -0.97251403331756592, 0.68719005584716797, -1.5800620317459106, 1.4711480140686035, 0.45103797316551208, -0.18565596640110016, -0.97251403331756592, 0.14568804204463959, -0.20858204364776611, 2.112546443939209, -1.1229300498962402, 0.018366038799285889, 1.4465200901031494, -0.33437004685401917, -0.61364197731018066, 0.42487603425979614],[0.056716039776802063, 0.3159620463848114, 1.9359500408172607, 0.50012600421905518, -0.30070596933364868, -0.084411963820457458, -0.97251403331756592, 0.68719005584716797, -1.5800620317459106, 1.831637978553772, 0.1381019651889801, -0.19332596659660339, -0.97251403331756592, 0.14262004196643829, -0.20704804360866547, 2.112546443939209, -1.132133960723877, -0.016915962100028992, 1.4557241201400757, -0.33437004685401917, -0.61364197731018066, 0.42487603425979614], [0.056716039776802063, 0.3159620463848114, 1.9328820705413818, 0.50012600421905518, -0.30070596933364868, -0.084411963820457458, -0.98325204849243164, 0.68872404098510742, -1.5754599571228027, 2.112546443939209, -0.22392204403877258, -0.27616196870803833, -0.98325204849243164, 0.14415404200553894, -0.20858204364776611, 2.112546443939209, -1.1894419193267822, 0.0045600384473800659, 1.4833360910415649, -0.33437004685401917, -0.61057400703430176, 0.42487603425979614],[0.064386039972305298, 0.3159620463848114, 1.9313479661941528, 0.47711598873138428, -0.29917198419570923, -0.085945963859558105, -0.77616202831268311, 0.55066406726837158, -0.86521798372268677, 1.8837940692901611, -0.35431206226348877, -0.30837595462799072, -0.77616202831268311, -0.1381019651889801, -0.3451080322265625, 2.112546443939209, -1.1894419193267822, -0.10588795691728592, 1.6198620796203613, -0.33437004685401917, -0.61057400703430176, 0.42487603425979614],[0.065920040011405945, 0.31442803144454956, 1.9313479661941528, 0.47711598873138428, -0.29917198419570923, -0.085945963859558105, -0.74855005741119385, 0.41107004880905151, -0.53540796041488647, 2.0755441188812256, -0.88047409057617188, -0.22553996741771698, -0.74855005741119385, -0.16571396589279175, -0.37272006273269653, 2.112546443939209, -1.1894419193267822, -0.10435395687818527, 1.6290661096572876, -0.33437004685401917, -0.61057400703430176, 0.42487603425979614],[0.059784039855003357, 0.30982604622840881, 1.925212025642395, 0.4740479588508606, -0.29917198419570923, -0.085945963859558105, -0.75315207242965698, 0.40953606367111206, -0.55381596088409424, 2.1016221046447754, -0.92496007680892944, -0.16264596581459045, -0.75315207242965698, -0.17338396608829498, -0.38039004802703857, 2.112546443939209, -1.1894419193267822, -0.053731963038444519, 1.6428720951080322, -0.32363206148147583, -0.60903996229171753, 0.42180806398391724], [0.078192040324211121, 0.31289404630661011, 1.0615699291229248, 0.81612998247146606, -0.055265963077545166, -0.75783801078796387, -0.63656806945800781, 0.25153404474258423, -0.22247196733951569, 1.7825499773025513, -0.77002608776092529, -0.27769595384597778, -0.63656806945800781, -0.45410597324371338, -0.47396403551101685, 2.112546443939209, -1.1894419193267822, -0.050663962960243225, 1.688892126083374, -0.32670003175735474, -0.4418339729309082, 0.034906584769487381],[0.078192040324211121, 0.31289404630661011, 1.0631040334701538, 0.81612998247146606, -0.055265963077545166, -0.75937199592590332, -0.69639408588409424, 0.081260040402412415, -0.05833396315574646, 1.5233039855957031, -0.63350003957748413, -0.30990996956825256, -0.69639408588409424, -0.51853394508361816, -0.64423805475234985, 2.112546443939209, -1.1894419193267822, -0.10588795691728592, 1.6781541109085083, -0.32670003175735474, -0.44336795806884766, 0.034906584769487381],[0.081260040402412415, 0.31289404630661011, 1.0723079442977905, 0.80999398231506348, -0.053731963038444519, -0.76243996620178223, -0.60895603895187378, -0.14270396530628204, -0.1381019651889801, 1.7181220054626465, -1.101370096206665, -0.024585962295532227, -0.60895603895187378, -0.5952339768409729, -0.78996807336807251, 2.112546443939209, -1.1894419193267822, -0.099751964211463928, 1.6996300220489502, -0.5966840386390686, -0.44796997308731079, 0.034906584769487381], [0.081260040402412415, 0.31289404630661011, 1.0738420486450195, 0.80999398231506348, -0.053731963038444519, -0.76243996620178223, -0.31749606132507324, -0.37126997113227844, -0.50932997465133667, 1.8500460386276245, -1.1335840225219727, 0.12574604153633118, -0.31749606132507324, -0.45870798826217651, -0.81297802925109863, 2.112546443939209, -1.1894419193267822, -0.10435395687818527, 1.6996300220489502, -0.5966840386390686, -0.44796997308731079, 0.034906584769487381], [0.081260040402412415, 0.31289404630661011, 1.0738420486450195, 0.80999398231506348, -0.053731963038444519, -0.76243996620178223, -0.04291003942489624, -0.37126997113227844, -0.68573999404907227, 1.8193659782409668, -1.0768260955810547, 0.12267804145812988, -0.04291003942489624, -0.28536596894264221, -0.83752202987670898, 2.112546443939209, -1.1894419193267822, -0.092081964015960693, 1.6996300220489502, -0.5966840386390686, -0.44796997308731079, 0.034906584769487381]]
    for i in range(len(anglelist[0])):
                    # 1   2   3   4   5   6   7   8   9   10   11   12   13
        times.append([0.5, 1, 1.5, 2 ,2.5, 3, 3.5, 4, 4.3, 4.6, 4.9, 5.1,  5.5])
        
        oneangle = list()
        for j in range(len(anglelist)):
            oneangle.append(anglelist[j][i])
        angles.append(oneangle)
        
            
    motion.angleInterpolation('Body', angles, times, True)

    stance()

def setStiffnesses((name, arg)):
    motion.setStiffnesses(name, arg)

def footRight():
    names = list()
    times = list()
    angles = list()
    
    names.append('LShoulderPitch')
    times.append([0.75])
    angles.append([ [1.2, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LShoulderRoll')
    times.append([0.75])
    angles.append([ [0.43, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LElbowYaw')
    times.append([0.75])
    angles.append([ [-0.61, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LElbowRoll')
    times.append([0.75])
    angles.append([ [-0.44, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LHipYawPitch')
    times.append([0.6])
    angles.append([ [-0.98, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LHipRoll')
    times.append([0.75])
    angles.append([ [-0.1426, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LHipPitch')
    times.append([0.75])
    angles.append([ [-0.2222, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LKneePitch')
    times.append([0.75])
    angles.append([ [2.11, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])
    
    names.append('LAnklePitch')
    times.append([0.75])
    angles.append([ [-0.9, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])
    
    names.append('LAnkleRoll')
    times.append([0.75])
    angles.append([ [-0.079, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RHipRoll')
    times.append([0.75])
    angles.append([ [-0.68, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RHipPitch')
    times.append([0.75, 1.2])
    angles.append([ [-1.5, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]], [-1.1, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RKneePitch')
    times.append([0.75, 1.2])
    angles.append([ [0.7, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]], [0, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RAnklePitch')
    times.append([0.75, 1.2])
    angles.append([ [1, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]], [2, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RAnkleRoll')
    times.append([0.75])
    angles.append([ [0.05, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])    
    
    names.append('RShoulderPitch')
    times.append([0.4])
    angles.append([ [1.9, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RShoulderRoll')
    times.append([0.4])
    angles.append([ [-0.5, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RElbowYaw')
    times.append([0.4])
    angles.append([ [-0.3, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RElbowRoll')
    times.append([0.4])
    angles.append([ [-0.05, [ 3, -1.00000, 0.00000], [ 3, 0.00000, 0.00000]]])

    motion.angleInterpolationBezier(names, times, angles);
    
    # wait to stop the ball
    time.sleep(1)
    
    angles = list()
    times = list()
    
    anglelist = [[0.056716039776802063, 0.31442803144454956, 1.3023240566253662, 0.33437004685401917, -0.61364197731018066, -0.42641004920005798, -0.95717406272888184, -0.14568804204463959, -0.24233004450798035, 2.112546443939209, -0.88209199905395508, -0.0076280385255813599, -0.95717406272888184, -0.68565607070922852, -1.3116120100021362, 0.69034194946289062, 0.93200582265853882, 0.001575961709022522, 1.9497560262680054, -0.4939899742603302, -0.30070596933364868, 0.09361596405506134],
                [0.05825003981590271, 0.3159620463848114, 1.3406740427017212, 0.33590406179428101, -0.61364197731018066, -0.42487603425979614, -0.96484404802322388, -0.14568804204463959, -0.21165004372596741, 2.112546443939209, -0.90816998481750488, -0.0076280385255813599, -0.96484404802322388, -0.68565607070922852, -1.5647220611572266, 1.2747960090637207, 0.6535259485244751, 4.1961669921875e-05, 1.9497560262680054, -0.50012600421905518, -0.29917198419570923, 0.090547963976860046],
                [0.056716039776802063, 0.31442803144454956, 1.4465200901031494, 0.33437004685401917, -0.61364197731018066, -0.42487603425979614, -0.97251403331756592, -0.14568804204463959, -0.20858204364776611, 2.112546443939209, -1.1229300498962402, -0.018366038799285889, -0.97251403331756592, -0.68719005584716797, -1.5800620317459106, 1.4711480140686035, 0.45103797316551208, 0.18565596640110016, 1.9359500408172607, -0.50012600421905518, -0.30070596933364868, 0.085945963859558105],
                [0.056716039776802063, 0.3159620463848114, 1.4557241201400757, 0.33437004685401917, -0.61364197731018066, -0.42487603425979614, -0.97251403331756592, -0.14262004196643829, -0.20704804360866547, 2.112546443939209, -1.132133960723877, 0.016915962100028992, -0.97251403331756592, -0.68719005584716797, -1.5800620317459106, 1.831637978553772, 0.1381019651889801, 0.19332596659660339, 1.9359500408172607, -0.50012600421905518, -0.30070596933364868, 0.084411963820457458],
                [0.056716039776802063, 0.3159620463848114, 1.4833360910415649, 0.33437004685401917, -0.61057400703430176, -0.42487603425979614, -0.98325204849243164, -0.14415404200553894, -0.20858204364776611, 2.112546443939209, -1.1894419193267822, -0.0045600384473800659, -0.98325204849243164, -0.68872404098510742, -1.5754599571228027, 2.112546443939209, -0.22392204403877258, 0.27616196870803833, 1.9328820705413818, -0.50012600421905518, -0.30070596933364868, 0.084411963820457458],
                [0.064386039972305298, 0.3159620463848114, 1.6198620796203613, 0.33437004685401917, -0.61057400703430176, -0.42487603425979614, -0.77616202831268311, 0.1381019651889801, -0.3451080322265625, 2.112546443939209, -1.1894419193267822, 0.10588795691728592, -0.77616202831268311, -0.55066406726837158, -0.86521798372268677, 1.8837940692901611, -0.35431206226348877, 0.30837595462799072, 1.9313479661941528, -0.47711598873138428, -0.29917198419570923, 0.085945963859558105],
                [0.065920040011405945, 0.31442803144454956, 1.6290661096572876, 0.33437004685401917, -0.61057400703430176, -0.42487603425979614, -0.74855005741119385, 0.16571396589279175, -0.37272006273269653, 2.112546443939209, -1.1894419193267822, 0.10435395687818527, -0.74855005741119385, -0.41107004880905151, -0.53540796041488647, 2.0755441188812256, -0.88047409057617188, 0.22553996741771698, 1.9313479661941528, -0.47711598873138428, -0.29917198419570923, 0.085945963859558105],
                [0.059784039855003357, 0.30982604622840881, 1.6428720951080322, 0.32363206148147583, -0.60903996229171753, -0.42180806398391724, -0.75315207242965698, 0.17338396608829498, -0.38039004802703857, 2.112546443939209, -1.1894419193267822, 0.053731963038444519, -0.75315207242965698, -0.40953606367111206, -0.55381596088409424, 2.1016221046447754, -0.92496007680892944, 0.16264596581459045, 1.925212025642395, -0.4740479588508606, -0.29917198419570923, 0.085945963859558105],
                [0.078192040324211121, 0.31289404630661011, 1.688892126083374, 0.32670003175735474, -0.4418339729309082, -0.034906584769487381, -0.63656806945800781, 0.45410597324371338, -0.47396403551101685, 2.112546443939209, -1.1894419193267822, 0.050663962960243225, -0.63656806945800781, -0.25153404474258423, -0.22247196733951569, 1.7825499773025513, -0.77002608776092529, 0.27769595384597778, 1.0615699291229248, -0.81612998247146606, -0.055265963077545166, 0.75783801078796387],
                [0.078192040324211121, 0.31289404630661011, 1.6781541109085083, 0.32670003175735474, -0.44336795806884766, -0.034906584769487381, -0.69639408588409424, 0.51853394508361816, -0.64423805475234985, 2.112546443939209, -1.1894419193267822, 0.10588795691728592, -0.69639408588409424, -0.081260040402412415, -0.05833396315574646, 1.5233039855957031, -0.63350003957748413, 0.30990996956825256, 1.0631040334701538, -0.81612998247146606, -0.055265963077545166, 0.75937199592590332],
                [0.081260040402412415, 0.31289404630661011, 1.6996300220489502, 0.5966840386390686, -0.44796997308731079, -0.034906584769487381, -0.60895603895187378, 0.5952339768409729, -0.78996807336807251, 2.112546443939209, -1.1894419193267822, 0.099751964211463928, -0.60895603895187378, 0.14270396530628204, -0.1381019651889801, 1.7181220054626465, -1.101370096206665, 0.024585962295532227, 1.0723079442977905, -0.80999398231506348, -0.053731963038444519, 0.76243996620178223],
                [0.081260040402412415, 0.31289404630661011, 1.6996300220489502, 0.5966840386390686, -0.44796997308731079, -0.034906584769487381, -0.31749606132507324, 0.45870798826217651, -0.81297802925109863, 2.112546443939209, -1.1894419193267822, 0.10435395687818527, -0.31749606132507324, 0.37126997113227844, -0.50932997465133667, 1.8500460386276245, -1.1335840225219727, -0.12574604153633118, 1.0738420486450195, -0.80999398231506348, -0.053731963038444519, 0.76243996620178223],
                [0.081260040402412415, 0.31289404630661011, 1.6996300220489502, 0.5966840386390686, -0.44796997308731079, -0.034906584769487381, -0.04291003942489624, 0.28536596894264221, -0.83752202987670898, 2.112546443939209, -1.1894419193267822, 0.092081964015960693, -0.04291003942489624, 0.37126997113227844, -0.68573999404907227, 1.8193659782409668, -1.0768260955810547, -0.12267804145812988, 1.0738420486450195, -0.80999398231506348, -0.053731963038444519, 0.76243996620178223]]        
                
    for i in range(len(anglelist[0])):
                    # 1   2   3   4   5   6   7   8   9   10   11   12   13
        times.append([0.5, 1, 1.5, 2 ,2.5, 3, 3.5, 4, 4.3, 4.6, 4.9, 5.1,  5.5])
        
        oneangle = list()
        for j in range(len(anglelist)):
            oneangle.append(anglelist[j][i])
        angles.append(oneangle)
        
            
    motion.angleInterpolation('Body', angles, times, True)

    stance()
    
def diveLeft():
    names = list()
    angles = list()
    times = list()
    
    names.extend(['LHipRoll', 'LHipPitch', 'LKneePitch', 'LAnklePitch', 'LAnkleRoll'])
    angles.extend([[0.438], [-0.8], [2.11], [-1.186], [-0.09]])
    times.extend([[0.5], [0.5], [0.5], [0.5], [0.5]])
    
    names.append('LHipYawPitch')
    angles.append([0.1])
    times.append([0.5])
    
    names.extend(['RHipRoll', 'RHipPitch', 'RKneePitch', 'RAnklePitch', 'RAnkleRoll'])
    angles.extend([[0], [-0.3], [0.6871], [-0.3099], [0.54788]])
    times.extend([[0.5], [0.5], [0.5], [0.5], [0.5]])

    names.extend(['LShoulderPitch', 'LShoulderRoll', 'LElbowYaw', 'LElbowRoll'])    
    angles.extend([[-1.1], [0.5], [0.1883], [-0.5016]])
    times.extend([[0.2], [0.2], [0.2], [0.2]])

    names.extend(['RShoulderPitch','RShoulderRoll', 'RElbowYaw', 'RElbowRoll'])
    angles.extend([[1.2, 1.5], [-0.11, 0.3403], [-0.1, 0.1226], [0.25, 0.903]])
    times.extend([[0.2,0.5], [0.2,0.5], [0.2,0.5], [0.2, 0.5]])
    
    motion.angleInterpolation(names, angles, times, True)
    
    motion.setStiffnesses('Body', 0)
    time.sleep(2)
    
    motion.setStiffnesses('RArm', 0.8)
    motion.setStiffnesses('LLeg', 0.6)
    motion.setStiffnesses('RLeg', 0.6)
    
    # move arm around body to shift balance
    motion.angleInterpolation(['RShoulderPitch','RShoulderRoll', 'RElbowYaw', 'RElbowRoll'], [[1.372, 2.085], [-1.2916, -0.105], [-0.154, -0.130], [1.1888, 0.380]], [[0.4, 0.8], [0.4, 0.8], [0.4, 0.8], [0.4, 0.8]], True)
    motion.setAngles('RLeg', [-0.5,0,0,0.6,0.2,-0.2], 0.2)    
    motion.setAngles('LLeg', [-0.5,0,0,0.6,0.2, 0.2], 0.2)
    motion.setStiffnesses('RArm', 0)
    while pose.getActualPoseAndTime()[0] != 'Back' and pose.getActualPoseAndTime()[0] != 'Belly':
        pass
    motion.setStiffnesses('Body',0.8)
    if pose.getActualPoseAndTime()[0] == 'Back':
        backToStand()
        motion.walkTo(0.1, 0.05, 1.5)

    elif pose.getActualPoseAndTime()[0] == 'Belly':
        bellyToStand()
        motion.walkTo(-0.1, -0.05, -1.5)
    
def diveRight():
    names = list()
    angles = list()
    times = list()
    
    names.extend(['RHipRoll', 'RHipPitch', 'RKneePitch', 'RAnklePitch', 'RAnkleRoll'])
    angles.extend([[-0.438], [-0.8], [2.11], [-1.186], [0.09]])
    times.extend([[0.5], [0.5], [0.5], [0.5], [0.5]])
    
    names.append('LHipYawPitch')
    angles.append([0.1])
    times.append([0.5])
    
    names.extend(['LHipRoll', 'LHipPitch', 'LKneePitch', 'LAnklePitch', 'LAnkleRoll'])
    angles.extend([[0], [-0.3], [0.6871], [-0.3099], [-0.54788]])
    times.extend([[0.5], [0.5], [0.5], [0.5], [0.5]])
    
    names.extend(['RShoulderPitch','RShoulderRoll', 'RElbowYaw', 'RElbowRoll'])
    angles.extend([[-1.1], [-0.5], [0.1883], [0.5016]])
    times.extend([[0.2], [0.2], [0.2], [0.2]])
    
    names.extend(['LShoulderPitch', 'LShoulderRoll', 'LElbowYaw', 'LElbowRoll'])
    angles.extend([[1.2, 1.5], [0.11, -0.3403], [-0.1, 0.1226], [-0.25, -0.903]])
    times.extend([[0.2,0.5], [0.2,0.5], [0.2,0.5], [0.2, 0.5]])
    
    motion.angleInterpolation(names, angles, times, True)
    motion.setStiffnesses('Body', 0)
    time.sleep(2)
    motion.setStiffnesses('LArm', 0.8)
    motion.setStiffnesses('LLeg', 0.6)
    motion.setStiffnesses('RLeg', 0.6)
    motion.angleInterpolation(['LShoulderPitch','LShoulderRoll', 'LElbowYaw', 'LElbowRoll'], [[1.372, 2.085], [1.2916, 0.105], [-0.154, -0.130], [-1.1888, -0.380]], [[0.4, 0.8], [0.4, 0.8], [0.4, 0.8], [0.4, 0.8]], True)
    motion.setAngles('LLeg', [-0.5,0,0,0.6,0.2, 0.2], 0.2)    
    motion.setAngles('RLeg', [-0.5,0,0,0.6,0.2,-0.2], 0.2)
    motion.setStiffnesses('RArm', 0)
    while pose.getActualPoseAndTime()[0] != 'Back' and pose.getActualPoseAndTime()[0] != 'Belly':
        pass    
    motion.setStiffnesses('Body',0.8)
    if pose.getActualPoseAndTime()[0] == 'Back':
        backToStand()
        motion.walkTo(0.1, -0.05, -1.5)
    elif pose.getActualPoseAndTime()[0] == 'Belly':
        bellyToStand()
        motion.walkTo(-0.1, 0.05, 1.5)
    
# Stand up from the back
def backToStand():
    names = list()
    times = list()
    angles = list()

    names.append('HeadYaw')
    times.append([0.5, 1.0, 1.4, 1.8, 2.4, 2.8, 3.3, 3.8, 4.5, 5.2, 5.9, 7.0])
    angles.append([ [ -0.02459, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ -0.00000, [ 3, -0.33333, -0.01222], [ 3, 0.26667, 0.00977]], [ 0.04138, [ 3, -0.26667, 0.00000], [ 3, 0.26667, 0.00000]], [ 0.00000, [ 3, -0.26667, 0.00000], [ 3, 0.23333, -0.00000]], [ 0.00000, [ 3, -0.23333, 0.00000], [ 3, 0.16667, -0.00000]], [ 0.00000, [ 3, -0.16667, 0.00000], [ 3, 0.26667, -0.00000]], [ -0.51393, [ 3, -0.26667, 0.00000], [ 3, 0.30000, 0.00000]], [ -0.30224, [ 3, -0.30000, -0.12958], [ 3, 0.30000, 0.12958]], [ 0.26354, [ 3, -0.30000, 0.00000], [ 3, 0.20000, 0.00000]], [ 0.12043, [ 3, -0.20000, 0.04549], [ 3, 0.20000, -0.04549]], [ -0.00940, [ 3, -0.20000, 0.00000], [ 3, 0.63333, 0.00000]], [ 0.0, [ 3, -0.63333, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('HeadPitch')
    times.append([0.5, 1.0, 1.4, 1.8, 2.4, 2.8, 3.3, 3.8, 4.5, 5.2, 5.9, 7.0])
    angles.append([ [ 0.06285, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 0.00000, [ 3, -0.33333, 0.00000], [ 3, 0.26667, 0.00000]], [ 0.51490, [ 3, -0.26667, 0.00000], [ 3, 0.26667, 0.00000]], [ -0.67200, [ 3, -0.26667, 0.00000], [ 3, 0.23333, 0.00000]], [ 0.00000, [ 3, -0.23333, -0.19854], [ 3, 0.16667, 0.14181]], [ 0.34907, [ 3, -0.16667, 0.00000], [ 3, 0.26667, 0.00000]], [ 0.17177, [ 3, -0.26667, 0.00000], [ 3, 0.30000, 0.00000]], [ 0.34511, [ 3, -0.30000, 0.00000], [ 3, 0.30000, 0.00000]], [ 0.01047, [ 3, -0.30000, 0.00000], [ 3, 0.20000, 0.00000]], [ 0.02967, [ 3, -0.20000, -0.01920], [ 3, 0.20000, 0.01920]], [ 0.37886, [ 3, -0.20000, 0.00000], [ 3, 0.63333, 0.00000]], [ -0.5, [ 3, -0.63333, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LShoulderPitch')
    times.append([0.5, 1.0, 1.4, 1.8, 2.4, 2.8, 3.3, 3.8, 4.5, 5.2, 5.9, 7.0])
    angles.append([ [ 2.08560, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 2.09440, [ 3, -0.33333, 0.00000], [ 3, 0.26667, 0.00000]], [ 2.03865, [ 3, -0.26667, 0.00000], [ 3, 0.26667, 0.00000]], [ 2.08560, [ 3, -0.26667, 0.00000], [ 3, 0.23333, 0.00000]], [ 2.08560, [ 3, -0.23333, 0.00000], [ 3, 0.16667, 0.00000]], [ 2.08560, [ 3, -0.16667, 0.00000], [ 3, 0.26667, 0.00000]], [ 2.03251, [ 3, -0.26667, 0.05309], [ 3, 0.30000, -0.05973]], [ 1.28698, [ 3, -0.30000, 0.17922], [ 3, 0.30000, -0.17922]], [ 0.95717, [ 3, -0.30000, 0.11076], [ 3, 0.20000, -0.07384]], [ 0.73321, [ 3, -0.20000, 0.00000], [ 3, 0.20000, 0.00000]], [ 0.73321, [ 3, -0.20000, 0.00000], [ 3, 0.63333, 0.00000]], [ 1.59225, [ 3, -0.63333, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LShoulderRoll')
    times.append([0.5, 1.0, 1.4, 1.8, 2.4, 2.8, 3.3, 3.8, 4.5, 5.2, 5.9, 7.0])
    angles.append([ [ 0.98018, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 0.36652, [ 3, -0.33333, 0.02182], [ 3, 0.26667, -0.01745]], [ 0.34907, [ 3, -0.26667, 0.00000], [ 3, 0.26667, 0.00000]], [ 0.34907, [ 3, -0.26667, 0.00000], [ 3, 0.23333, 0.00000]], [ 0.36652, [ 3, -0.23333, 0.00000], [ 3, 0.16667, 0.00000]], [ 0.00870, [ 3, -0.16667, 0.00000], [ 3, 0.26667, 0.00000]], [ 0.29909, [ 3, -0.26667, 0.00000], [ 3, 0.30000, 0.00000]], [ 0.07052, [ 3, -0.30000, 0.00000], [ 3, 0.30000, 0.00000]], [ 0.26687, [ 3, -0.30000, -0.08560], [ 3, 0.20000, 0.05706]], [ 0.49851, [ 3, -0.20000, 0.00000], [ 3, 0.20000, 0.00000]], [ 0.49851, [ 3, -0.20000, 0.00000], [ 3, 0.63333, 0.00000]], [ 0.21932, [ 3, -0.63333, 0.00000], [ 3, 0.00000, 0.00000]]])
    
    names.append('LElbowYaw')
    times.append([0.5, 1.0, 1.4, 1.8, 2.4, 2.8, 3.3, 3.8, 4.5, 5.2, 5.9, 7.0])
    angles.append([ [ -0.76091, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 0.15708, [ 3, -0.33333, 0.00000], [ 3, 0.26667, 0.00000]], [ 0.12268, [ 3, -0.26667, 0.01164], [ 3, 0.26667, -0.01164]], [ 0.08727, [ 3, -0.26667, 0.00000], [ 3, 0.23333, 0.00000]], [ 0.08727, [ 3, -0.23333, 0.00000], [ 3, 0.16667, 0.00000]], [ 0.08727, [ 3, -0.16667, 0.00000], [ 3, 0.26667, 0.00000]], [ -1.96049, [ 3, -0.26667, 0.00000], [ 3, 0.30000, 0.00000]], [ -0.85448, [ 3, -0.30000, -0.28507], [ 3, 0.30000, 0.28507]], [ -0.25008, [ 3, -0.30000, -0.18751], [ 3, 0.20000, 0.12501]], [ 0.08308, [ 3, -0.20000, 0.00000], [ 3, 0.20000, 0.00000]], [ 0.08308, [ 3, -0.20000, 0.00000], [ 3, 0.63333, 0.00000]], [0, [ 3, -0.63333, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LElbowRoll')
    times.append([0.5, 0.6, 0.8, 1.2, 2.4, 2.8, 3.3, 3.8, 4.5, 5.2, 5.9, 7.0])
    angles.append([ [ -0.62430, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 0.00000, [ 3, -0.33333, 0.00000], [ 3, 0.26667, 0.00000]], [ -1.56210, [ 3, -0.26667, 0.00000], [ 3, 0.26667, 0.00000]], [ -1.56210, [ 3, -0.26667, 0.00000], [ 3, 0.23333, 0.00000]], [ -0.69813, [ 3, -0.23333, -0.30205], [ 3, 0.16667, 0.21575]], [ -0.00870, [ 3, -0.16667, 0.00000], [ 3, 0.13333, 0.00000]], [ -1.04615, [ 3, -0.13333, 0.00000], [ 3, 0.30000, 0.00000]], [ -0.87280, [ 3, -0.30000, -0.03605], [ 3, 0.30000, 0.03605]], [ -0.82985, [ 3, -0.30000, -0.01349], [ 3, 0.20000, 0.00899]], [ -0.80535, [ 3, -0.20000, 0.00000], [ 3, 0.20000, 0.00000]], [ -0.80535, [ 3, -0.20000, 0.00000], [ 3, 0.63333, 0.00000]], [ 0, [ 3, -0.63333, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RShoulderPitch')
    times.append([0.5, 1.0, 1.4, 1.8, 2.4, 2.8, 3.3, 3.8, 4.5, 5.2, 5.9, 7.0])
    angles.append([ [ 2.08560, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 2.09440, [ 3, -0.33333, 0.00000], [ 3, 0.26667, 0.00000]], [ 1.95283, [ 3, -0.26667, 0.00000], [ 3, 0.26667, 0.00000]], [ 2.08560, [ 3, -0.26667, 0.00000], [ 3, 0.23333, 0.00000]], [ 2.08560, [ 3, -0.23333, 0.00000], [ 3, 0.16667, 0.00000]], [ 2.08560, [ 3, -0.16667, 0.00000], [ 3, 0.26667, 0.00000]], [ 2.07708, [ 3, -0.26667, 0.00759], [ 3, 0.30000, -0.00854]], [ 2.03720, [ 3, -0.30000, 0.03988], [ 3, 0.30000, -0.03988]], [ 1.44047, [ 3, -0.30000, 0.22918], [ 3, 0.20000, -0.15279]], [ 0.89131, [ 3, -0.20000, 0.00000], [ 3, 0.20000, 0.00000]], [ 0.89131, [ 3, -0.20000, 0.00000], [ 3, 0.63333, 0.00000]], [ 1.46961, [ 3, -0.63333, 0.00000], [ 3, 0.00000, 0.00000]]])
    
    names.append('RShoulderRoll')
    times.append([0.5, 1.0, 1.4, 1.8, 2.4, 2.8, 3.3, 3.8, 4.5, 5.2, 5.9, 7.0])
    angles.append([ [ -1.07384, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ -0.36652, [ 3, -0.33333, -0.02182], [ 3, 0.26667, 0.01745]], [ -0.34907, [ 3, -0.26667, 0.00000], [ 3, 0.26667, 0.00000]], [ -0.34907, [ 3, -0.26667, 0.00000], [ 3, 0.23333, 0.00000]], [ -0.36652, [ 3, -0.23333, 0.00000], [ 3, 0.16667, 0.00000]], [ -0.00870, [ 3, -0.16667, 0.00000], [ 3, 0.26667, 0.00000]], [ -0.45717, [ 3, -0.26667, 0.08719], [ 3, 0.30000, -0.09809]], [ -0.56455, [ 3, -0.30000, 0.04142], [ 3, 0.30000, -0.04142]], [ -0.70568, [ 3, -0.30000, 0.06162], [ 3, 0.20000, -0.04108]], [ -0.87266, [ 3, -0.20000, 0.00000], [ 3, 0.20000, 0.00000]], [ -0.68068, [ 3, -0.20000, -0.05778], [ 3, 0.63333, 0.18298]], [ -0.15037, [ 3, -0.63333, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RElbowYaw')
    times.append([0.5, 1.0, 1.4, 1.8, 2.4, 2.8, 3.3, 3.8, 4.5, 5.2, 5.9, 7.0])
    angles.append([ [ 0.76542, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ -0.15708, [ 3, -0.33333, 0.12584], [ 3, 0.26667, -0.10067]], [ -0.25775, [ 3, -0.26667, 0.00000], [ 3, 0.26667, 0.00000]], [ -0.08727, [ 3, -0.26667, 0.00000], [ 3, 0.23333, 0.00000]], [ -0.08727, [ 3, -0.23333, 0.00000], [ 3, 0.16667, 0.00000]], [ -0.08727, [ 3, -0.16667, 0.00000], [ 3, 0.26667, 0.00000]], [ -0.08134, [ 3, -0.26667, -0.00285], [ 3, 0.30000, 0.00321]], [ -0.06907, [ 3, -0.30000, -0.00920], [ 3, 0.30000, 0.00920]], [ -0.02612, [ 3, -0.30000, -0.01394], [ 3, 0.20000, 0.00929]], [ 0.00062, [ 3, -0.20000, 0.00000], [ 3, 0.20000, 0.00000]], [ 0.00062, [ 3, -0.20000, 0.00000], [ 3, 0.63333, 0.00000]], [ 0, [ 3, -0.63333, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RElbowRoll')
    times.append([0.5, 0.6, 0.8, 1.2, 2.4, 2.8, 3.3, 3.8, 4.5, 5.2, 5.9, 7.0])
    angles.append([ [ 0.71028, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 0.00000, [ 3, -0.33333, 0.00000], [ 3, 0.26667, 0.00000]], [ 1.56210, [ 3, -0.26667, 0.00000], [ 3, 0.26667, 0.00000]], [ 1.56210, [ 3, -0.26667, 0.00000], [ 3, 0.23333, 0.00000]], [ 0.69813, [ 3, -0.23333, 0.30205], [ 3, 0.16667, -0.21575]], [ 0.00870, [ 3, -0.16667, 0.00000], [ 3, 0.26667, 0.00000]], [ 0.09668, [ 3, -0.26667, 0.00000], [ 3, 0.30000, 0.00000]], [ 0.02152, [ 3, -0.30000, 0.00000], [ 3, 0.30000, 0.00000]], [ 0.19026, [ 3, -0.30000, -0.08645], [ 3, 0.20000, 0.05764]], [ 0.45379, [ 3, -0.20000, -0.06162], [ 3, 0.20000, 0.06162]], [ 0.55995, [ 3, -0.20000, 0.00000], [ 3, 0.63333, 0.00000]], [ 0, [ 3, -0.63333, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LHipYawPitch')
    times.append([0.5, 1.0, 1.4, 1.8, 2.4, 2.8, 3.3, 3.8, 4.5, 5.2, 5.9, 7.0])
    angles.append([ [ -0.47090, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ -0.25090, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 0.00000, [ 3, -0.33333, -0.00964], [ 3, 0.26667, 0.00771]], [ 0.00771, [ 3, -0.26667, 0.00000], [ 3, 0.26667, 0.00000]], [ -0.00000, [ 3, -0.26667, 0.00771], [ 3, 0.23333, -0.00675]], [ -0.65498, [ 3, -0.23333, 0.00000], [ 3, 0.43333, 0.00000]], [ -0.49851, [ 3, -0.43333, 0.00000], [ 3, 0.30000, 0.00000]], [ -0.85900, [ 3, -0.30000, 0.00000], [ 3, 0.30000, 0.00000]], [ -0.69639, [ 3, -0.30000, -0.09135], [ 3, 0.20000, 0.06090]], [ -0.40225, [ 3, -0.20000, 0.00000], [ 3, 0.20000, 0.00000]], [ -0.40225, [ 3, -0.20000, 0.00000], [ 3, 0.63333, 0.00000]], [ 0, [ 3, -0.63333, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LHipRoll')
    times.append([0.5, 1.0, 1.4, 1.8, 2.4, 2.8, 3.3, 3.8, 4.5, 5.2, 5.9, 7.0])
    angles.append([ [ 0.04453, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 0.00000, [ 3, -0.33333, 0.00000], [ 3, 0.26667, 0.00000]], [ 0.05833, [ 3, -0.26667, 0.00000], [ 3, 0.26667, 0.00000]], [ 0.00000, [ 3, -0.26667, 0.02189], [ 3, 0.23333, -0.01915]], [ -0.06478, [ 3, -0.23333, 0.00000], [ 3, 0.16667, 0.00000]], [ 0.54105, [ 3, -0.16667, 0.00000], [ 3, 0.26667, 0.00000]], [ 0.15498, [ 3, -0.26667, 0.11230], [ 3, 0.30000, -0.12633]], [ -0.17483, [ 3, -0.30000, 0.00000], [ 3, 0.30000, 0.00000]], [ 0.00925, [ 3, -0.30000, -0.07336], [ 3, 0.20000, 0.04891]], [ 0.19199, [ 3, -0.20000, 0.00000], [ 3, 0.20000, 0.00000]], [ 0.17453, [ 3, -0.20000, 0.00321], [ 3, 0.63333, -0.01015]], [ 0.0, [ 3, -0.63333, 0.00000], [ 3, 0.00000, 0.00000]]])
    
    names.append('LHipPitch')
    times.append([0.5, 1.0, 1.4, 1.8, 2.4, 2.8, 3.3, 3.8, 4.5, 5.2, 5.9, 7.0])
    angles.append([ [ 0.25008, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ -0.17453, [ 3, -0.33333, 0.00000], [ 3, 0.26667, 0.00000]], [ 0.37434, [ 3, -0.26667, 0.00000], [ 3, 0.26667, 0.00000]], [ -0.17453, [ 3, -0.26667, 0.27599], [ 3, 0.23333, -0.24149]], [ -1.17808, [ 3, -0.23333, 0.27150], [ 3, 0.16667, -0.19393]], [ -1.57080, [ 3, -0.16667, 0.00000], [ 3, 0.26667, 0.00000]], [ -0.85746, [ 3, -0.26667, -0.23750], [ 3, 0.30000, 0.26719]], [ -0.05672, [ 3, -0.30000, 0.00000], [ 3, 0.30000, 0.00000]], [ -0.45556, [ 3, -0.30000, 0.15970], [ 3, 0.20000, -0.10647]], [ -0.85521, [ 3, -0.20000, 0.00000], [ 3, 0.20000, 0.00000]], [ -0.83599, [ 3, -0.20000, -0.01922], [ 3, 0.63333, 0.06087]], [ -0.4, [ 3, -0.63333, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LKneePitch')
    times.append([0.5, 1.0, 1.4, 1.8, 2.4, 2.8, 3.3, 3.8, 4.5, 5.2, 5.9, 7.0])
    angles.append([ [ 0.09200, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 1.67552, [ 3, -0.33333, -0.35708], [ 3, 0.26667, 0.28566]], [ 2.02024, [ 3, -0.26667, 0.00000], [ 3, 0.26667, 0.00000]], [ 1.67552, [ 3, -0.26667, 0.16755], [ 3, 0.23333, -0.14661]], [ 1.07777, [ 3, -0.23333, 0.00000], [ 3, 0.16667, 0.00000]], [ 1.67552, [ 3, -0.16667, -0.13243], [ 3, 0.26667, 0.21189]], [ 2.11075, [ 3, -0.26667, -0.00135], [ 3, 0.30000, 0.00152]], [ 2.11227, [ 3, -0.30000, -0.00026], [ 3, 0.30000, 0.00026]], [ 2.11253, [ 3, -0.30000, 0.00000], [ 3, 0.20000, 0.00000]], [ 2.11253, [ 3, -0.20000, 0.00000], [ 3, 0.20000, 0.00000]], [ 2.11253, [ 3, -0.20000, 0.00000], [ 3, 0.63333, 0.00000]], [ 0.95, [ 3, -0.63333, 0.00000], [ 3, 0.00000, 0.00000]]])
    
    names.append('LAnklePitch')
    times.append([0.5, 1.0, 1.4, 1.8, 2.4, 2.8, 3.3, 3.8, 4.5, 5.2, 5.9, 7.0])
    angles.append([ [ 0.82525, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 0.24435, [ 3, -0.33333, 0.23692], [ 3, 0.26667, -0.18953]], [ -0.45411, [ 3, -0.26667, 0.00000], [ 3, 0.26667, 0.00000]], [ 0.24435, [ 3, -0.26667, -0.20117], [ 3, 0.23333, 0.17602]], [ 0.67748, [ 3, -0.23333, 0.00000], [ 3, 0.16667, 0.00000]], [ 0.66323, [ 3, -0.16667, 0.01425], [ 3, 0.26667, -0.02280]], [ -0.45564, [ 3, -0.26667, 0.27681], [ 3, 0.30000, -0.31141]], [ -1.10145, [ 3, -0.30000, 0.08806], [ 3, 0.30000, -0.08806]], [ -1.18952, [ 3, -0.30000, 0.00000], [ 3, 0.20000, 0.00000]], [ -1.18952, [ 3, -0.20000, 0.00000], [ 3, 0.20000, 0.00000]], [ -1.18952, [ 3, -0.20000, 0.00000], [ 3, 0.63333, 0.00000]], [ -0.55, [ 3, -0.63333, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LAnkleRoll')
    times.append([0.5, 1.0, 1.4, 1.8, 2.4, 2.8, 3.3, 3.8, 4.5, 5.2, 5.9, 7.0])
    angles.append([ [ -0.03371, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 0.00000, [ 3, -0.33333, 0.00000], [ 3, 0.26667, 0.00000]], [ -0.03371, [ 3, -0.26667, 0.00000], [ 3, 0.26667, 0.00000]], [ 0.00000, [ 3, -0.26667, -0.03371], [ 3, 0.23333, 0.02949]], [ 0.17109, [ 3, -0.23333, 0.00000], [ 3, 0.16667, 0.00000]], [ -0.10472, [ 3, -0.16667, 0.07267], [ 3, 0.26667, -0.11627]], [ -0.39573, [ 3, -0.26667, 0.00000], [ 3, 0.30000, 0.00000]], [ -0.09967, [ 3, -0.30000, -0.07312], [ 3, 0.30000, 0.07312]], [ 0.04299, [ 3, -0.30000, -0.04355], [ 3, 0.20000, 0.02904]], [ 0.11810, [ 3, -0.20000, 0.00000], [ 3, 0.20000, 0.00000]], [ 0.08727, [ 3, -0.20000, 0.02037], [ 3, 0.63333, -0.06450]], [ 0.0, [ 3, -0.63333, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RHipRoll')
    times.append([0.5, 1.0, 1.4, 1.8, 2.4, 2.8, 3.3, 3.8, 4.5, 5.2, 5.9, 7.0])
    angles.append([ [ -0.14876, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 0.00000, [ 3, -0.33333, 0.00000], [ 3, 0.26667, 0.00000]], [ -0.02297, [ 3, -0.26667, 0.00000], [ 3, 0.26667, 0.00000]], [ 0.00000, [ 3, -0.26667, -0.01509], [ 3, 0.23333, 0.01320]], [ 0.06190, [ 3, -0.23333, 0.00000], [ 3, 0.16667, 0.00000]], [ -0.54105, [ 3, -0.16667, 0.01080], [ 3, 0.26667, -0.01728]], [ -0.55833, [ 3, -0.26667, 0.01089], [ 3, 0.30000, -0.01225]], [ -0.61049, [ 3, -0.30000, 0.01137], [ 3, 0.30000, -0.01137]], [ -0.62657, [ 3, -0.30000, 0.00000], [ 3, 0.20000, 0.00000]], [ -0.29671, [ 3, -0.20000, -0.10152], [ 3, 0.20000, 0.10152]], [ -0.01745, [ 3, -0.20000, 0.00000], [ 3, 0.63333, 0.00000]], [ 0.0, [ 3, -0.63333, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RHipPitch')
    times.append([0.5, 1.0, 1.4, 1.8, 2.4, 2.8, 3.3, 3.8, 4.5, 5.2, 5.9, 7.0])
    angles.append([ [ 0.18557, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ -0.17453, [ 3, -0.33333, 0.00000], [ 3, 0.26667, 0.00000]], [ 0.28221, [ 3, -0.26667, 0.00000], [ 3, 0.26667, 0.00000]], [ -0.17453, [ 3, -0.26667, 0.25720], [ 3, 0.23333, -0.22505]], [ -1.16456, [ 3, -0.23333, 0.27150], [ 3, 0.16667, -0.19393]], [ -1.57080, [ 3, -0.16667, 0.00000], [ 3, 0.26667, 0.00000]], [ -1.52484, [ 3, -0.26667, 0.00000], [ 3, 0.30000, 0.00000]], [ -1.56012, [ 3, -0.30000, 0.00000], [ 3, 0.30000, 0.00000]], [ -1.02974, [ 3, -0.30000, -0.13086], [ 3, 0.20000, 0.08724]], [ -0.90583, [ 3, -0.20000, 0.00000], [ 3, 0.20000, 0.00000]], [ -0.90583, [ 3, -0.20000, 0.00000], [ 3, 0.63333, 0.00000]], [ -0.4, [ 3, -0.63333, 0.00000], [ 3, 0.00000, 0.00000]]])
    
    names.append('RKneePitch')
    times.append([0.5, 1.0, 1.4, 1.8, 2.4, 2.8, 3.3, 3.8, 4.5, 5.2, 5.9, 7.0])
    angles.append([ [ 0.19179, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 1.67552, [ 3, -0.33333, -0.33975], [ 3, 0.26667, 0.27180]], [ 2.02645, [ 3, -0.26667, 0.00000], [ 3, 0.26667, 0.00000]], [ 1.67552, [ 3, -0.26667, 0.16579], [ 3, 0.23333, -0.14507]], [ 1.09386, [ 3, -0.23333, 0.00000], [ 3, 0.16667, 0.00000]], [ 1.67552, [ 3, -0.16667, 0.00000], [ 3, 0.26667, 0.00000]], [ 1.22111, [ 3, -0.26667, 0.09029], [ 3, 0.30000, -0.10158]], [ 1.09992, [ 3, -0.30000, 0.01607], [ 3, 0.30000, -0.01607]], [ 1.08385, [ 3, -0.30000, 0.01607], [ 3, 0.20000, -0.01071]], [ 0.87616, [ 3, -0.20000, 0.00000], [ 3, 0.20000, 0.00000]], [ 1.76278, [ 3, -0.20000, 0.00000], [ 3, 0.63333, 0.00000]], [ 0.95, [ 3, -0.63333, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RAnklePitch')
    times.append([0.5, 1.0, 1.4, 1.8, 2.4, 2.8, 3.3, 3.8, 4.5, 5.2, 5.9, 7.0])
    angles.append([ [ 0.46638, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 0.24435, [ 3, -0.33333, 0.15567], [ 3, 0.26667, -0.12454]], [ -0.37425, [ 3, -0.26667, 0.00000], [ 3, 0.26667, 0.00000]], [ 0.24435, [ 3, -0.26667, -0.19407], [ 3, 0.23333, 0.16981]], [ 0.71737, [ 3, -0.23333, 0.00000], [ 3, 0.16667, 0.00000]], [ 0.66323, [ 3, -0.16667, 0.00000], [ 3, 0.26667, 0.00000]], [ 0.78545, [ 3, -0.26667, 0.00000], [ 3, 0.30000, 0.00000]], [ 0.78392, [ 3, -0.30000, 0.00153], [ 3, 0.30000, -0.00153]], [ 0.44157, [ 3, -0.30000, 0.05760], [ 3, 0.20000, -0.03840]], [ 0.40317, [ 3, -0.20000, 0.03840], [ 3, 0.20000, -0.03840]], [ -0.57945, [ 3, -0.20000, 0.00000], [ 3, 0.63333, 0.00000]], [ -0.55, [ 3, -0.63333, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RAnkleRoll')
    times.append([0.5, 1.0, 1.4, 1.8, 2.4, 2.8, 3.3, 3.8, 4.5, 5.2, 5.9, 7.0])
    angles.append([ [ 0.16725, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 0.00000, [ 3, -0.33333, 0.03835], [ 3, 0.26667, -0.03068]], [ -0.03984, [ 3, -0.26667, 0.00000], [ 3, 0.26667, 0.00000]], [ 0.00000, [ 3, -0.26667, 0.00000], [ 3, 0.23333, 0.00000]], [ -0.16084, [ 3, -0.23333, 0.00000], [ 3, 0.16667, 0.00000]], [ 0.10472, [ 3, -0.16667, 0.00000], [ 3, 0.26667, 0.00000]], [ 0.00925, [ 3, -0.26667, 0.03182], [ 3, 0.30000, -0.03580]], [ -0.09813, [ 3, -0.30000, 0.00000], [ 3, 0.30000, 0.00000]], [ 0.44331, [ 3, -0.30000, -0.15555], [ 3, 0.20000, 0.10370]], [ 0.67960, [ 3, -0.20000, 0.00000], [ 3, 0.20000, 0.00000]], [ 0.27751, [ 3, -0.20000, 0.04933], [ 3, 0.63333, -0.15622]], [ 0.0, [ 3, -0.63333, 0.00000], [ 3, 0.00000, 0.00000]]])
    
    motion.angleInterpolationBezier(names, times, angles)

# Stand up from belly
def bellyToStand():
    names = list()
    times = list()
    angles = list()
    
    names.append('HeadYaw')
    times.append([0.5, 1.0, 1.7, 2.3, 2.9, 3.7, 4.4, 5.2, 6.5])
    angles.append([ [ 0.17453, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ -0.22689, [ 3, -0.33333, 0.00000], [ 3, 0.46667, 0.00000]], [ 0.28623, [ 3, -0.46667, -0.01333], [ 3, 0.36667, 0.01047]], [ 0.29671, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ -0.49567, [ 3, -0.43333, 0.00000], [ 3, 0.23333, 0.00000]], [ -0.29671, [ 3, -0.23333, -0.07104], [ 3, 0.36667, 0.11164]], [ 0.05236, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ -0.39095, [ 3, -0.43333, 0.00000], [ 3, 0.36667, 0.00000]], [ 0.0, [ 3, -0.36667, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('HeadPitch')
    times.append([0.5, 1.0, 1.7, 2.3, 2.9, 3.7, 4.4, 5.2, 6.5])
    angles.append([ [ -0.57683, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ -0.54768, [ 3, -0.33333, -0.02915], [ 3, 0.46667, 0.04081]], [ 0.10734, [ 3, -0.46667, -0.19834], [ 3, 0.36667, 0.15584]], [ 0.51487, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ 0.38048, [ 3, -0.43333, 0.01726], [ 3, 0.23333, -0.00930]], [ 0.37119, [ 3, -0.23333, 0.00930], [ 3, 0.36667, -0.01461]], [ -0.10472, [ 3, -0.36667, 0.13827], [ 3, 0.43333, -0.16341]], [ -0.53387, [ 3, -0.43333, 0.00000], [ 3, 0.36667, 0.00000]], [ -0.5, [ 3, -0.36667, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LShoulderPitch')
    times.append([0.2, 0.5, 0.8, 1.7, 2.3, 2.9, 3.7, 4.4, 5.2, 6.5])
    angles.append([ [2, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ -0.02757, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ -1.51146, [ 3, -0.33333, 0.00000], [ 3, 0.46667, 0.00000]], [ -1.25025, [ 3, -0.46667, -0.26120], [ 3, 0.36667, 0.20523]], [ 0.07206, [ 3, -0.36667, -0.38566], [ 3, 0.43333, 0.45578]], [ 1.27409, [ 3, -0.43333, 0.00000], [ 3, 0.23333, 0.00000]], [ 0.75573, [ 3, -0.23333, 0.00333], [ 3, 0.36667, -0.00524]], [ 0.75049, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ 1.29154, [ 3, -0.43333, -0.15226], [ 3, 0.36667, 0.12884]], [ 1.2, [ 3, -0.36667, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LShoulderRoll')
    times.append([0.3, 1.0, 1.7, 2.3, 2.9, 3.7, 4.4, 5.2, 6.5])
    angles.append([ [ 1.55390, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 0.01683, [ 3, -0.33333, 0.00000], [ 3, 0.46667, 0.00000]], [ 0.07666, [ 3, -0.46667, 0.00000], [ 3, 0.36667, 0.00000]], [ 0.07052, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ 0.15643, [ 3, -0.43333, -0.08590], [ 3, 0.23333, 0.04626]], [ 0.93899, [ 3, -0.23333, 0.00000], [ 3, 0.36667, 0.00000]], [ 0.67719, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ 0.84648, [ 3, -0.43333, 0.00000], [ 3, 0.36667, 0.00000]], [ 0.2, [ 3, -0.36667, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LElbowYaw')
    times.append([0.5, 1.0, 1.7, 2.3, 2.9, 3.7, 4.4, 5.2, 6.5])
    angles.append([ [ -2.07694, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ -1.58006, [ 3, -0.33333, 0.00000], [ 3, 0.46667, 0.00000]], [ -1.60461, [ 3, -0.46667, 0.02454], [ 3, 0.36667, -0.01928]], [ -1.78715, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ -1.32695, [ 3, -0.43333, -0.11683], [ 3, 0.23333, 0.06291]], [ -1.24791, [ 3, -0.23333, -0.04593], [ 3, 0.36667, 0.07218]], [ -0.97260, [ 3, -0.36667, -0.01072], [ 3, 0.43333, 0.01267]], [ -0.95993, [ 3, -0.43333, 0.00000], [ 3, 0.36667, 0.00000]], [ 0, [ 3, -0.36667, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LElbowRoll')
    times.append([0.5, 1.0, 1.7, 2.3, 2.9, 3.7, 4.4, 5.2, 6.5])
    angles.append([ [ -0.00873, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ -0.35278, [ 3, -0.33333, 0.08741], [ 3, 0.46667, -0.12238]], [ -0.63810, [ 3, -0.46667, 0.09306], [ 3, 0.36667, -0.07312]], [ -0.85133, [ 3, -0.36667, 0.13944], [ 3, 0.43333, -0.16480]], [ -1.55083, [ 3, -0.43333, 0.00000], [ 3, 0.23333, 0.00000]], [ -0.73304, [ 3, -0.23333, 0.00000], [ 3, 0.36667, 0.00000]], [ -0.73653, [ 3, -0.36667, 0.00349], [ 3, 0.43333, -0.00413]], [ -1.15506, [ 3, -0.43333, 0.00000], [ 3, 0.36667, 0.00000]], [ 0, [ 3, -0.36667, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RShoulderPitch')
    times.append([0.2, 0.5, 1.0, 1.7, 2.3, 2.9, 3.7, 4.4, 5.2, 6.5])
    angles.append([ [2, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ -0.02757, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ -1.51146, [ 3, -0.33333, 0.00000], [ 3, 0.46667, 0.00000]], [ -1.22256, [ 3, -0.46667, -0.23805], [ 3, 0.36667, 0.18704]], [ -0.23619, [ 3, -0.36667, -0.22007], [ 3, 0.43333, 0.26008]], [ 0.21787, [ 3, -0.43333, -0.14857], [ 3, 0.23333, 0.08000]], [ 0.44950, [ 3, -0.23333, -0.09028], [ 3, 0.36667, 0.14187]], [ 0.91431, [ 3, -0.36667, -0.03894], [ 3, 0.43333, 0.04602]], [ 0.96033, [ 3, -0.43333, -0.04602], [ 3, 0.36667, 0.03894]], [ 1.2, [ 3, -0.36667, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RShoulderRoll')
    times.append([0.3, 1.0, 1.7, 2.3, 2.9, 3.7, 4.4, 5.2, 6.5])
    angles.append([ [ -1.53558, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ -0.19199, [ 3, -0.33333, -0.07793], [ 3, 0.46667, 0.10911]], [ -0.08288, [ 3, -0.46667, 0.00000], [ 3, 0.36667, 0.00000]], [ -0.08288, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ -0.22707, [ 3, -0.43333, 0.00000], [ 3, 0.23333, 0.00000]], [ -0.18259, [ 3, -0.23333, -0.02831], [ 3, 0.36667, 0.04448]], [ -0.00870, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ -0.13197, [ 3, -0.43333, 0.01994], [ 3, 0.36667, -0.01687]], [ -0.2, [ 3, -0.36667, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RElbowYaw')
    times.append([0.5, 1.0, 1.7, 2.3, 2.9, 3.7, 4.4, 5.2, 6.5])
    angles.append([ [ 2.07694, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 1.56157, [ 3, -0.33333, 0.00000], [ 3, 0.46667, 0.00000]], [ 1.61373, [ 3, -0.46667, -0.02319], [ 3, 0.36667, 0.01822]], [ 1.68582, [ 3, -0.36667, -0.05296], [ 3, 0.43333, 0.06259]], [ 1.96041, [ 3, -0.43333, 0.00000], [ 3, 0.23333, 0.00000]], [ 1.95121, [ 3, -0.23333, 0.00920], [ 3, 0.36667, -0.01445]], [ 0.66571, [ 3, -0.36667, 0.22845], [ 3, 0.43333, -0.26998]], [ 0.39573, [ 3, -0.43333, 0.00000], [ 3, 0.36667, 0.00000]], [ 0, [ 3, -0.36667, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RElbowRoll')
    times.append([0.5, 1.0, 1.7, 2.3, 2.9, 3.7, 4.4, 5.2, 6.5])
    angles.append([ [ 0.10472, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 0.38201, [ 3, -0.33333, -0.07367], [ 3, 0.46667, 0.10313]], [ 0.63512, [ 3, -0.46667, -0.21934], [ 3, 0.36667, 0.17234]], [ 1.55705, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ 0.00870, [ 3, -0.43333, 0.00000], [ 3, 0.23333, 0.00000]], [ 0.00870, [ 3, -0.23333, 0.00000], [ 3, 0.36667, 0.00000]], [ 0.42343, [ 3, -0.36667, -0.09786], [ 3, 0.43333, 0.11566]], [ 0.64926, [ 3, -0.43333, 0.00000], [ 3, 0.36667, 0.00000]], [ 0.0, [ 3, -0.36667, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LHipYawPitch')
    times.append([0.5, 1.0, 1.7, 2.3, 2.9, 3.7, 4.4, 5.2, 6.5])
    angles.append([ [ -0.03371, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 0.03491, [ 3, -0.33333, 0.00000], [ 3, 0.46667, 0.00000]], [ -0.43561, [ 3, -0.46667, 0.15197], [ 3, 0.36667, -0.11941]], [ -0.77923, [ 3, -0.36667, 0.09257], [ 3, 0.43333, -0.10940]], [ -1.04154, [ 3, -0.43333, 0.07932], [ 3, 0.23333, -0.04271]], [ -1.530, [ 3, -0.23333, 0.00000], [ 3, 0.36667, 0.00000]], [ -1, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ -0.56754, [ 3, -0.43333, -0.16414], [ 3, 0.36667, 0.13889]], [ 0.0, [ 3, -0.36667, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LHipRoll')
    times.append([0.5, 1.0, 1.7, 2.3, 2.9, 3.7, 4.4, 5.2, 6.5])
    angles.append([ [ 0.06294, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 0.00004, [ 3, -0.33333, 0.00000], [ 3, 0.46667, 0.00000]], [ 0.00158, [ 3, -0.46667, 0.00000], [ 3, 0.36667, 0.00000]], [ -0.37732, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ -0.29755, [ 3, -0.43333, 0.00000], [ 3, 0.23333, 0.00000]], [ -0.29755, [ 3, -0.23333, 0.00000], [ 3, 0.36667, 0.00000]], [ 0.19486, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ 0.12736, [ 3, -0.43333, 0.00000], [ 3, 0.36667, 0.00000]], [ 0.0, [ 3, -0.36667, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LHipPitch')
    times.append([0.5, 1.0, 1.7, 2.3, 2.9, 3.7, 4.4, 5.2, 6.5])
    angles.append([ [ 0.06140, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 0.00004, [ 3, -0.33333, 0.06136], [ 3, 0.46667, -0.08590]], [ -1.56924, [ 3, -0.46667, 0.00000], [ 3, 0.36667, 0.00000]], [ -1.28085, [ 3, -0.36667, -0.08132], [ 3, 0.43333, 0.09611]], [ -1.03694, [ 3, -0.43333, 0.00000], [ 3, 0.23333, 0.00000]], [ -1.15966, [ 3, -0.23333, 0.01464], [ 3, 0.36667, -0.02301]], [ -1.18267, [ 3, -0.36667, 0.01687], [ 3, 0.43333, -0.01994]], [ -1.27011, [ 3, -0.43333, 0.00000], [ 3, 0.36667, 0.00000]], [ -0.4, [ 3, -0.36667, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LKneePitch')
    times.append([0.5, 1.0, 1.7, 2.3, 2.9, 3.7, 4.4, 5.2, 6.5])
    angles.append([ [ 0.12043, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 1.98968, [ 3, -0.33333, -0.08775], [ 3, 0.46667, 0.12285]], [ 2.11253, [ 3, -0.46667, 0.00000], [ 3, 0.36667, 0.00000]], [ 0.28221, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ 0.40493, [ 3, -0.43333, 0.00000], [ 3, 0.23333, 0.00000]], [ 0.35738, [ 3, -0.23333, 0.00000], [ 3, 0.36667, 0.00000]], [ 0.71940, [ 3, -0.36667, -0.25311], [ 3, 0.43333, 0.29913]], [ 2.01409, [ 3, -0.43333, 0.00000], [ 3, 0.36667, 0.00000]], [ 0.95, [ 3, -0.36667, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LAnklePitch')
    times.append([0.5, 1.0, 1.7, 2.3, 2.9, 3.7, 4.4, 5.2, 6.5])
    angles.append([ [ 0.92189, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ -1.02974, [ 3, -0.33333, 0.08628], [ 3, 0.46667, -0.12080]], [ -1.15054, [ 3, -0.46667, 0.00000], [ 3, 0.36667, 0.00000]], [ 0.21625, [ 3, -0.36667, -0.28428], [ 3, 0.43333, 0.33597]], [ 0.71020, [ 3, -0.43333, -0.15307], [ 3, 0.23333, 0.08242]], [ 0.92275, [ 3, -0.23333, 0.00000], [ 3, 0.36667, 0.00000]], [ 0.82525, [ 3, -0.36667, 0.09750], [ 3, 0.43333, -0.11522]], [ -0.50166, [ 3, -0.43333, 0.00000], [ 3, 0.36667, 0.00000]], [ -0.55, [ 3, -0.36667, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('LAnkleRoll')
    times.append([0.5, 1.0, 1.7, 2.3, 2.9, 3.7, 4.4, 5.2, 6.5])
    angles.append([ [ -0.00149, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 0.00004, [ 3, -0.33333, 0.00000], [ 3, 0.46667, 0.00000]], [ -0.00149, [ 3, -0.46667, 0.00153], [ 3, 0.36667, -0.00121]], [ -0.45249, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ -0.30062, [ 3, -0.43333, -0.07246], [ 3, 0.23333, 0.03901]], [ -0.11808, [ 3, -0.23333, -0.03361], [ 3, 0.36667, 0.05281]], [ -0.04138, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ -0.12114, [ 3, -0.43333, 0.01632], [ 3, 0.36667, -0.01381]], [ 0.0, [ 3, -0.36667, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RHipRoll')
    times.append([0.5, 1.0, 1.7, 2.3, 2.9, 3.7, 4.4, 5.2, 6.5])
    angles.append([ [ 0.03142, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 0.00004, [ 3, -0.33333, 0.00000], [ 3, 0.46667, 0.00000]], [ 0.00158, [ 3, -0.46667, -0.00153], [ 3, 0.36667, 0.00121]], [ 0.31144, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ 0.25469, [ 3, -0.43333, 0.00000], [ 3, 0.23333, 0.00000]], [ 0.32065, [ 3, -0.23333, 0.00000], [ 3, 0.36667, 0.00000]], [ 0.22707, [ 3, -0.36667, 0.06047], [ 3, 0.43333, -0.07146]], [ -0.07512, [ 3, -0.43333, 0.00000], [ 3, 0.36667, 0.00000]], [ 0, [ 3, -0.36667, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RHipPitch')
    times.append([0.5, 1.0, 1.7, 2.3, 2.9, 3.7, 4.4, 5.2, 6.5])
    angles.append([ [ 0.07666, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ -0.00004, [ 3, -0.33333, 0.07670], [ 3, 0.46667, -0.10738]], [ -1.57699, [ 3, -0.46667, 0.10738], [ 3, 0.36667, -0.08437]], [ -1.66136, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ -1.19963, [ 3, -0.43333, 0.00000], [ 3, 0.23333, 0.00000]], [ -1.59847, [ 3, -0.23333, 0.00000], [ 3, 0.36667, 0.00000]], [ -0.32218, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ -0.71028, [ 3, -0.43333, 0.00000], [ 3, 0.36667, 0.00000]], [ -0.4, [ 3, -0.36667, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RKneePitch')
    times.append([0.5, 1.0, 1.7, 2.3, 2.9, 3.7, 4.4, 5.2, 6.5])
    angles.append([ [ -0.07819, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 1.98968, [ 3, -0.33333, -0.06900], [ 3, 0.46667, 0.09660]], [ 2.08628, [ 3, -0.46667, 0.00000], [ 3, 0.36667, 0.00000]], [ 1.74267, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ 2.12019, [ 3, -0.43333, 0.00000], [ 3, 0.23333, 0.00000]], [ 2.12019, [ 3, -0.23333, 0.00000], [ 3, 0.36667, 0.00000]], [ 2.12019, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ 2.12019, [ 3, -0.43333, 0.00000], [ 3, 0.36667, 0.00000]], [ 0.95, [ 3, -0.36667, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RAnklePitch')
    times.append([0.5, 1.0, 1.7, 2.3, 2.9, 3.7, 4.4, 5.2, 6.5])
    angles.append([ [ 0.92965, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ -1.02974, [ 3, -0.33333, 0.07746], [ 3, 0.46667, -0.10844]], [ -1.13819, [ 3, -0.46667, 0.02925], [ 3, 0.36667, -0.02298]], [ -1.18645, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ -1.18645, [ 3, -0.43333, 0.00000], [ 3, 0.23333, 0.00000]], [ -0.58901, [ 3, -0.23333, 0.00000], [ 3, 0.36667, 0.00000]], [ -1.18645, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ -1.18645, [ 3, -0.43333, 0.00000], [ 3, 0.36667, 0.00000]], [ -0.55, [ 3, -0.36667, 0.00000], [ 3, 0.00000, 0.00000]]])

    names.append('RAnkleRoll')
    times.append([0.5, 1.0, 1.7, 2.3, 2.9, 3.7, 4.4, 5.2, 6.5])
    angles.append([ [ 0.18850, [ 3, -0.33333, 0.00000], [ 3, 0.33333, 0.00000]], [ 0.00004, [ 3, -0.33333, 0.00000], [ 3, 0.46667, 0.00000]], [ 0.00618, [ 3, -0.46667, 0.00000], [ 3, 0.36667, 0.00000]], [ -0.00456, [ 3, -0.36667, 0.01074], [ 3, 0.43333, -0.01269]], [ -0.09813, [ 3, -0.43333, 0.00000], [ 3, 0.23333, 0.00000]], [ -0.01376, [ 3, -0.23333, 0.00000], [ 3, 0.36667, 0.00000]], [ -0.09507, [ 3, -0.36667, 0.00000], [ 3, 0.43333, 0.00000]], [ 0.03532, [ 3, -0.43333, -0.02825], [ 3, 0.36667, 0.02390]], [ 0.0, [ 3, -0.36667, 0.00000], [ 3, 0.00000, 0.00000]]])

    motion.angleInterpolationBezier(names, times, angles)
    
# keeper stance
def stance():
    names = list()
    angles = list()
    times = list()
    
    names.append('LLeg')
    angles.extend([[0],  [0],  [-0.900], [2.12], [-1.2],  [0]  ])
    times.extend([[0.7], [0.7], [0.7],    [0.7],     [0.7],     [0.7]])
    
    names.append('RLeg')
    angles.extend([[0], [0], [-0.900], [2.12], [-1.2], [0]  ])
    times.extend([[0.7], [0.7],  [0.7],    [0.7],    [0.7],     [0.7]])
    
    names.append('RArm')
    angles.extend([[1.2], [-0.1], [0],   [0] ])
    times.extend([ [0.7],  [0.7], [0.7], [0.7]])

    names.append('LArm')
    angles.extend([[1.2],   [0.1],   [0],     [0]  ])
    times.extend([[0.7], [0.7], [0.7], [0.7]])
    
    motion.post.angleInterpolation(names, angles, times, True)
    
def killKnees():
    if motion.getStiffnesses ('RKneePitch') > 0.2:
        motion.setStiffnesses(['RKneePitch','LKneePitch','RAnklePitch','LAnklePitch'], 0)
    
def stiffKnees():
    motion.setStiffnesses(['RKneePitch','LKneePitch','RAnklePitch','LAnklePitch'], 0.95)
    while motion.getStiffnesses ('RKneePitch') < 0.95:
        pass

def killWalk():
    walkTo((0.00001, 0, 0))
    
# RETURNS
def getPose():
    return pose.getActualPoseAndTime()[0]
    
def isWalking():
    return motion.walkIsActive()

def getNormalPose():
    anglelist = motion.getAngles(['RHipPitch','RKneePitch', 'RAnklePitch'],False)
    return pose.getActualPoseAndTime()[0] == 'Stand' and -0.41 <= anglelist[0] <= -0.39 and 0.94 <= anglelist[1] <= 0.96 and -0.56 <= anglelist[2] <= -0.54
    
def getKeepNormalPose():
    anglelist = motion.getAngles(['RHipPitch','RKneePitch', 'RAnklePitch'],False)
    return pose.getActualPoseAndTime()[0] == 'Stand' and -0.01 <= anglelist[0] <= 0.01 and -0.01 <= anglelist[1] <= 0.01 and -0.01 <= anglelist[2] <= 0.01
    
def getHeadPos():
    return motion.getAngles(['HeadYaw', 'HeadPitch'], True)
    
def getStance():    
    [ankle] = motion.getAngles('RAnklePitch', False)
    return -1.2 <= ankle <= -1.1
        
def killAllTasks():
    normalPose()
    setHead((0,0))
    
def kill():
    motion.setStiffnesses('Body', 0)






DutchNaoTeam2011/naoqi/lib/motionInterface.py

# Author: Camiel Verschoor
# Motion Interface for soul planner

# How to call a move
# you import the motioninterface as mot
# mot.move('normalPose')
# mot.move('rKickAngled', 0.5)
# mot.move('walkTo', (1,0,0))

import time
import motions as motion

# METHOD FOR MOTIONS
def changeHead(Arg):
    motion.changeHead(Arg)

def setHead(Arg):
    motion.setHead(Arg)

def normalPose():
    motion.normalPose()

def keepNormalPose():
    motion.keepNormalPose()

def normalHead():
    motion.normalHead()

def SWTV(Arg):    
    motion.SWTV(Arg)
    
def walkTo(Arg):
    motion.walkTo(Arg)

def postWalkTo(Arg):
    motion.postWalkTo(Arg)    

def rKickAngled(Arg):
    motion.rKickAngled(Arg)

def lKickAngled(Arg):
    motion.lKickAngled(Arg)

def hakje(Arg):
    motion.hakje(Arg)

def footLeft():
    motion.footLeft()

def footRight():
    motion.footRight()

def diveLeft():
    motion.diveLeft()

def diveRight():
    motion.diveRight()

def stance():
    motion.stance()    
    
def setHeadBlock(Arg):
    motion.setHeadBlock(Arg)
    
moves =    {
    'setHead': setHead,
    'changeHead': changeHead,
    'normalPose': normalPose,
    'keepNormalPose': keepNormalPose,
    'normalHead': normalHead,
    'postWalkTo': postWalkTo,
    'walkTo': walkTo,
    'rKickAngled': rKickAngled,
    'lKickAngled': lKickAngled,
    'hakje': hakje,
    'footLeft': footLeft,
    'footRight': footRight,
    'diveLeft': diveLeft,
    'diveRight': diveRight,
    'stance': stance,
    'SWTV': SWTV,
    'setHeadBlock': setHeadBlock
}

# MOVES
def standUp():
    pose = motion.getPose()
    if pose == 'Back':
        motion.stiff()
        motion.backToStand()
        
        return True
    elif pose == 'Belly':
        motion.stiff()
        motion.bellyToStand()
        return True
    return False

def move(Type, Arg = None):
    # Voer movement uit
    if Arg == None:
        moves.get(Type)()
    else:
        moves.get(Type)(Arg)
        
def stiff():
    motion.stiff()

def setStiffnesses(Arg):
    motion.setStiffnesses(Arg)
    
def killWalk():
    motion.killWalk()

def getHeadPos():
    return motion.getHeadPos()

def setWTV(x,y,t,f):
    motion.setWTV(x,y,t,f)

    
def kill():
    motion.kill()
    
# BOOLEANS
def isWalking():
    return motion.isWalking()
    
def getStance():
    return motion.getStance()

def getNormalPose():
    return motion.getNormalPose()
    
def killAllTasks():
    motion.killAllTasks()






DutchNaoTeam2011/naoqi/lib/longDistanceTracker.py

# Author: Michael Cabot
# Description: Algorithm to locate a ball

'''
Steps of the algorithm
1. convertImage
2. filter
3. blur
4. minMax
5. if maxValue < x:
    end = None
6. calculatePosition
7. end = (xPos, yPos, xAngle, yAngle)
8. return end

height of image is 120
angle of image in height is 34.80 degrees
34.80 degrees = 0.6073745796940266 radians
radians per pixel = 0.6073745796940266 / 120 = 0.005061454830783556    
'''

import cv
from math import *
size = None
from naoqi import ALProxy
motion = ALProxy("ALMotion", "127.0.0.1", 9559)

def run(im, headInfo):
    (cam, head) = headInfo
    # convert the image 
    im = convertImage(im)
    # cv.SaveImage('a.jpg', im)
    # filter the image
    im = filterImage(im)
    # cv.SaveImage('b.jpg', im)
    # blur the image
    blurredImage = blur(im)
    # cv.SaveImage('c.jpg', blurredImage)
    # find the max value in the image
    (maxLocation, maxValue) = findMax(blurredImage)
    #print maxValue/256.0
    
    # if the maxValue isn't hight enough return 'None'
    if maxValue/256.0 < 0.4:
        return None
    
    # calculate the angles to the ball
    #(xAngle, yAngle) = calcAngles((xcoord, ycoord ), cam)
    # calculate the position of the ball
    position = calcPosition(maxLocation, cam)
    (xPos, yPos, xAngle, yAngle) = position
    snipe(head, xAngle, yAngle)
    #print position
    #track(position)
    return (xPos, yPos)

def calcPosition(coord, cam):
    (width, height) = size
    #print 'size: ', width, ', ', height
    # coord with origin in the upperleft corner of the image
    (xCoord, yCoord) = coord
    #print 'pixelCoord from upperLeft: ', xCoord, ', ', yCoord
    # change the origin to centre of the image
    xCoord = -xCoord + width/2.0
    yCoord = yCoord - height/2.0
    #print 'pixelCoord from centre: ', xCoord, ', ', yCoord
    # convert pixel coord to angle
    radiusPerPixel = 0.005061454830783556
    xAngle = xCoord * radiusPerPixel
    yAngle = yCoord * radiusPerPixel
    #print 'angle from camera: ' + str(xAngle) + ', ' + str(yAngle)

    # the position (x, y, z) and angle (roll, pitch, yaw) of the camera
    (x,y,z, roll,pitch,yaw) = cam
    #print 'cam: ', cam

    # the pitch has an error of 0.940063x + 0.147563
    pitch = 0.940063*pitch + 0.147563
    #print 'correctedPitch: ', pitch
    
    # position of the ball where
    #  origin with position and rotation of camera
    #ballRadius = 0.0325     # in meters
    ballRadius = 0.065
    xPos = (z-ballRadius) / tan(pitch + yAngle)
    yPos = tan(xAngle) * xPos
    #print 'position from camera: ', xPos, ', ', yPos
    # position of the ball where
    #  origin with position of camera and rotation of body 
    xPos = cos(yaw)*xPos + -sin(yaw)*yPos
    yPos = sin(yaw)*xPos +  cos(yaw)*yPos
    # position of the ball where
    #  origin with position and rotation of body
    xPos += x
    yPos += y
    #print 'position ball: ', xPos, ', ', yPos
    #print 'new yaw/pitch: ', xAngle+yaw, yAngle+pitch
    #print 'z / tan(pitch): ',(z-ballRadius) / tan(pitch)
    return (xPos, yPos, xAngle, yAngle)
    
def snipe(head, xAngle, yAngle):
    [HeadPitch, HeadYaw] = head
    yAngle += HeadPitch
    xAngle += HeadYaw
    motion.setAngles(['HeadPitch', 'HeadYaw'], [yAngle, xAngle], 0.4)

def convertImage(picture):
    global size
    size = picture.size
    # convert the type to OpenCV
    image = cv.CreateImageHeader(size, cv.IPL_DEPTH_8U, 3)
    cv.SetData(image, picture.tostring(), picture.size[0]*3)
    return image

def filterImage(im):
    # Size of the images
    (width, height) = size
    
    hsvFrame = cv.CreateImage(size, cv.IPL_DEPTH_8U, 3)
    filter = cv.CreateImage(size, cv.IPL_DEPTH_8U, 1)
    filter2 = cv.CreateImage(size, cv.IPL_DEPTH_8U, 1)
    
    hsvMin1 = cv.Scalar(0,  90,  130, 0)
    hsvMax1 = cv.Scalar(12, 256, 256, 0)
    
    hsvMin2 = cv.Scalar(170,  90,  130, 0)
    hsvMax2 = cv.Scalar(200, 256, 256, 0)

    # Color detection using HSV
    cv.CvtColor(im, hsvFrame, cv.CV_BGR2HSV)
    cv.InRangeS(hsvFrame, hsvMin1, hsvMax1, filter)
    cv.InRangeS(hsvFrame, hsvMin2, hsvMax2, filter2)
    cv.Or(filter, filter2, filter)
    return filter

def blur(cv_im):
    # blur the OpenCV image
    kernelSize = 7
    cv.Smooth(cv_im, cv_im, cv.CV_BLUR, 5, 5)
    return cv_im

def findMax(blurIm):
    minMaxLoc = cv.MinMaxLoc(blurIm)
    (minVal, maxVal, minLoc, maxLoc) = minMaxLoc
    return (maxLoc, maxVal)

def zero(m,n):
    new_matrix = [[0 for row in range(n)] for col in range(m)]
    return new_matrix
 
def show(matrix):
    # Print out matrix
    for col in matrix:
        print(col) 
 
def mult(matrix1,matrix2):
    # Matrix multiplication
    if len(matrix1[0]) != len(matrix2):
        # Check matrix dimensions
        print('Matrices must be m*n and n*p to multiply!')
    else:
        # Multiply if correct dimensions
        new_matrix = zero(len(matrix1),len(matrix2[0]))
        for i in range(len(matrix1)):
            for j in range(len(matrix2[0])):
                for k in range(len(matrix2)):
                    new_matrix[i][j] += matrix1[i][k]*matrix2[k][j]
        return new_matrix
            
# form a rotation translation matrix            
def rtmatrix(rotation, translation):
    [a1, a2, a3] = rotation # 1 = roll 2 = pitch 3 = yaw
    [t1, t2, t3] = translation # xyz
    # calculate the transformation matrix 
    matrix = [[math.cos(a1) * math.cos(a3) - math.sin(a1) * math.cos(a2) * math.sin(a3), 
               -math.sin(a1) * math.cos(a3) - math.cos(a1) * math.cos(a2) * math.sin(a3),
               math.sin(a2) * math.sin(a3), t1 ],
              [math.cos(a1) * math.sin(a3) + math.sin(a1) * math.cos(a2) * math.cos(a3), 
              -math.sin(a1) * math.sin(a3) + math.cos(a1) * math.cos(a2) * math.cos(a3),
              -math.sin(a2) * math.cos(a3), t2 ],
              [math.sin(a1) * math.sin(a2), math.cos(a1) * math.sin(a2) , math.cos(a2) , t3 ],[0,0,0,1]]
    return matrix







DutchNaoTeam2011/naoqi/lib/locateGoalzor.py

# Author: Justin van Zanten
# Description: Algorithm to locate a goal from nao snapshot using OpenCv

import cv
import math

def markGoalCV(im, color):
    ''' 
    As made by Michael Cabot
    Image color filter, can be thresholded (70 recommended) to find 
    locations containing the calibrated color
    INPUT:  im, a [160-by-120] image needed to be filtered
            color, the filter color a string, can be 'blue' or 'yellow'
    OUTPUT: returns an OpenCV color filtered image with values of the 
            color match, values over a threshold of 70 are sugested
    '''
    size = (160,120) # Size of the images
    hsvFrame = cv.CreateImage(size, cv.IPL_DEPTH_8U, 3)
    filter = cv.CreateImage(size, cv.IPL_DEPTH_8U, 1)
    
    # Goalfilter values (made in Istanbul 06/07/2011)
    if(color == 'blue'):
        hueMin = 116
        hueMax = 130
        saturationMin = 185 
        saturationMax = 255 
        valueMin = 75 
        valueMax = 210
    if(color == 'yellow'):
        hueMin = 20 
        hueMax = 41 
        saturationMin = 55 
        saturationMax = 255
        valueMin = 60
        valueMax = 210 
        
    hsvMin1 = cv.Scalar(hueMin, saturationMin, valueMin, 0)
    hsvMax1 = cv.Scalar(hueMax, saturationMax, valueMax, 0)
    cv.CvtColor(im, hsvFrame, cv.CV_BGR2HSV)
    cv.InRangeS(hsvFrame, hsvMin1, hsvMax1, filter)
    
    return filter
    
def calcXangle(xcoord):
    ''' 
    As made by Michael Cabot
    calculates the angle towards a location in an image
    INPUT:  xcoord, a x coordinate in a [160-by-120] image
    OUTPUT: returns the angle to the x coordinate with the middle of
            the image being 0 degrees
    '''
    (width, height) = (160, 120)
    xDiff = width/2 - xcoord
    distanceToFrame = 0.5 * width / 0.42860054745600146
    xAngle = math.atan(xDiff/distanceToFrame)
    return xAngle

def convertImage(picture):
    ''' 
    As made by Michael Cabot
    converts a robot image into an OpenCV image
    INPUT:  picture, a robot taken snapshot
    OUTPUT: an OpenCV image
    '''
    global size
    size = (160, 120)
    # resize the image
    picture = picture.resize(size)
    # convert the type to OpenCV
    image = cv.CreateImageHeader(size, cv.IPL_DEPTH_8U, 3)
    cv.SetData(image, picture.tostring(), picture.size[0]*3)
    return image    
    
def run(image, yawHead, color):
    '''
    By Author
    Recognizes poles of a color with a minimum lenght of 20 pixels
    INPUT:  image, a [160-by-120] image needed to be filtered
            yawHead, the Robot Head Yaw, to make the angle absolute
            color, the filter color a string, can be 'blue' or 'yellow'
    OUTPUT: returns a tupple (x, y) containing to angles for the best two
            poles. (None,None) is given if poles are missing
            At one missing pole (angle, None) will be returned
            (None, angle) will never be.
    '''

    # Filter an image based on color.
    image = convertImage(image)
    image = markGoalCV(image, color)
    cv.Smooth(image, image, cv.CV_GAUSSIAN, 5,5)
    
    threshold = 70   # threshold for the grayscale
    (width, height) = (160,120) # resolution of the input images
    
    #######################ALGORITHMICDIVISION#######################
    
    # Form a dict of vertical lines.
    lines = {}
    for x in range(width):                                              # for every vertical line
        for y in range(10,height,10):                                   # iterate from top down steps of ten pixels (start at ten)
            if (image[y,x] > threshold):                                # when a true pixel is found 
                ry = y - 9                                              # go back nine pixels
                while(image[ry,x] <= 70):                               # start iterating by one pixel until a true pixel is found
                    ry = ry + 1
                checker = False
                for checky in range(ry, min(ry + 20, height)):          # count until 20 pixels are found in a row or until a false pixel is found
                    if (image[checky,x] <= 70):
                        break
                    if (checky == ry+19):
                        checker = True
                if (checker):                                           # when a line of true pixels is found do the same from the bottom up
                
                    for by in range(height-10,0,-10):                   # iterate from top down steps of ten pixels (start at ten)
                        if (image[by,x] > threshold):                   # when a true pixel is found 
                            bry = by + 9                                # go back nine pixels
                            while(image[bry,x] <= 70):                  # start iterating by one pixel until a true pixel is found
                                bry = bry - 1
                            checker = False
                            for checky in range(max(bry-20,0), bry):    # count until 20 pixels are found in a row or until a false pixel is found
                                if (image[checky,x] <= 70):
                                        break
                                if (checky == bry-19):
                                    checker = True
                            if (checker):                               # if bottom up searching goes past the starting pixel: Im an idiot
                                lines[x] = (ry, bry)                    # remember starting and ending pixel
                                break
                    break                                               # when a false pixel is found retry at the last known pixel (ten further)
      
    #######################ALGORITHMICDIVISION#######################
      
    # Group the veritcal lines together.
    sortedlines = sorted(lines.keys())
    currentBlob = 'empty'
    upperline = 0
    underline = 0
    # initiate top two maximum values
    Max = None
    NotQuiteAsMax = None
    posMax = None
    posNotQuiteAsMax = None
    for i in range(len(lines)-1):                                       # itterate from left to right (only where a line is found)
        if (currentBlob == 'empty'):                                    # remember first line
            currentBlob = 'full'
            underline = sortedlines[i]
        left = sortedlines[i]
        right = sortedlines[i+1]
        (leftTop,leftBot) = lines[left]
        (rightTop,rightBot) = lines[right]
        if (((right -  left) == 1) and not((leftBot<rightTop) or (rightBot<leftTop))):
            upperline = sortedlines[i+1]                                # find the most outer line attached to the first line
        else:
            if ((upperline - underline) > 3):                           # remember that one
                pos = (upperline + underline)/2
                dif = upperline - underline                             # and the difference between the to
                if (dif > NotQuiteAsMax):                               # save it if its greater than the others found
                    if (dif > Max):
                        posNotQuiteAsMax = posMax
                        NotQuiteAsMax = Max
                        posMax = pos
                        Max = dif
                    else:
                        posNotQuiteAsMax = pos
                        NotQuiteAsMax = dif
            currentBlob = 'empty'                                       # repeat for the next line found
    if ((upperline - underline) > 3):                                   # when passed through all the lines, save the last ()
        pos = (upperline + underline)/2                                 # if its greater than the others found
        dif = upperline - underline
        if (dif > NotQuiteAsMax):
            if (dif > Max):
                posNotQuiteAsMax = posMax
                NotQuiteAsMax = Max
                posMax = pos
                Max = dif
            else:
                posNotQuiteAsMax = pos
                NotQuiteAsMax = dif
    
    #######################ALGORITHMICDIVISION#######################
    
    # return angles to the found positions
    tupplepart1 = None                                                  # calculate the angles to the position of the two found poles
    if posNotQuiteAsMax:
        tupplepart1 = calcXangle(posNotQuiteAsMax)  + yawHead
    tupplepart2 = None
    if posMax:
        tupplepart2 = calcXangle(posMax)  + yawHead
    if tupplepart1 or tupplepart2:
        return (tupplepart2, tupplepart1) # (closest, furthest)         # return the angles






DutchNaoTeam2011/naoqi/lib/locateGoal.py

# Author: Michael Cabot
# Description: Algorithm to locate a goal from nao snapshot using OpenCv

'''
Michael Cabot

To run this program you need to install the package OpenCV at:
http://opencv.willowgarage.com/wiki/InstallGuide
The documentation can be found at:
http://opencv.willowgarage.com/documentation/python/index.html

# PSEUDO
# 1. filter image for correctly colored part-of-lines
# 2. match part-of-lines to form blobs by assigning part-of-lines same ID 
# 3. form blobs and assign new ID's
# 4. filter for blobs that are too small
# 5. calculate the goal distance based on the blobs that remain


Setting the HSV values (KVW in dutch):
'Normal' programs (e.g. gimp) use different HSV ranges than openCV.
GIMP
H: [0 - 360]
S: [0 - 100]
V: [0 - 100]
openCV
H: [0 - 180]
S: [0 - 255]
V: [0 - 255]

Convert the HSV values taken from gimp:
H_opencv = H_gimp * 180/360 = H_gimp * 0.5
S_opencv = S_gimp * 255/100 = S_gmip * 2.55
V_opencv = V_gimp * 255/100 = V_gimp * 2.55

                                                                                                  ^_^


UPDATED (01-07-2011 by Michael)
I've removed all old update comments.
The blobfilter now works reasonably. There were weird result, because the blob-array wasn't updated.
Other problems occur (math domain error) when a nao is partially in front of one of the goal posts.
This makes it seem as if that post is at a greater distance than it really is.
@~1  (This doesn't work yet). If the nao is looking at the goal almost from the side, then only 1
goal post will be found. I think this is due to the angle of the cross bar that goes more vertical
when seen from aside. The line blobs of the bar are therefore seen as one of the posts and added to
that blob. So, the bloblines in the bar aren't as long when seen from the front and therefore added
to the blob of a post. I've tried to fix this by checking if the start and end of a blobline doesn't
differ to much from the average start en stop of the blob... but it doesn't work (yet). 
>Awesome idea of Eszter: don't make line blobs horizontally, but vertically :D.

UPDATED (02-07-2011 by Michael)
-I've reversed the way lineBlobs, that are below each other, get the same ID. Now looping bottom-up.
Because of this the two posts can be found when they first wouldn't be. Further testing needs to be
done to ensure that the goal posts always will be found.
-I've changed the minimal angle between the two posts from 0.15 to 0.10 radians, based on the fact
that the goal posts are correctly found when the angle between them is 0.114.
-I've changed the maxWidth from 55 to 1000. Since the width of the image is only 160 pixels (with
resolution 0) a maxWidth of 1000 means there is no maxWidth. By changing this the nao will find a
goal post if standing a few centimeters in front of it. I thing there needs to be a more sensible
maxWidth than 1000. If a blobline covers the whole width of the image there is no telling what the
real width of the goal post is (since de edges lie outside of the image).
'''

from PIL import Image
import math
import cv
import time

width = None                                    #the width of the picture (is set in 'markOrange')
height = None                                   #the height of the picture (is set in 'markOrange')



photo = None                          #photo taken by the Nao. Is set when in filter() or when consulting this program.
size = None

# PSEUDO
# 1. filter image for correctly colored part-of-lines
# 2. match part-of-lines to form blobs by assigning part-of-lines same ID 
# 3. form blobs and assign new ID's
# 4. filter for blobs that are too small
# 5. calculate the goal distance based on the blobs that remain
 

def run(im, color, head):
    now = time.time()
    #im = snapShot('python_GVM')[0]
    yawHead = head[1]
    im = convertImage(im)
    #cv.SaveImage('blob' + str(color)+ str(head[1]) +'Original.png',im)
    ori = im
    
    im = markGoalCV(im, color)
    #cv.SaveImage('test2.png',im)
    cv.Smooth(im, im, cv.CV_GAUSSIAN, 5,5)
    #cv.SaveImage('smoothed.png', im)
    image = im
    
    # find blobs 
    (width, height) = (160,120)
    blobID = 0
    data = {}
    threshold = 70   #threshold for the grayscale
    #threshold = 0
    
    '''
    Loop through the image with steps of 2 till you find a white pixel. If you
    find a white pixel for the first time, then loop 4 pixels back (why 4?) to
    find the exact location of the starting point. If (after finding a white
    pixels) you find a non-white pixel, then look 4 pixels back (again, why 4?)
    to find the exact ending point.
    
    reversed: returns an iterator that iterates through the list backwards.
    '''
    for y in reversed(range(height)):
    #for y in range(height):
        # Lijst van data waar grayscale waarde > 70
        data[y] = list()

        # Maak een dictionary voor de waardes die onder elkaar staan
        newLineBlob = dict()

        for x in range (4, width, 3):
            if( image[y,x] > threshold and not ('start' in newLineBlob)):
                # loop through part of image again to see if blob starts earlier.
                for x2 in range (1,4): 
                    if( image[y, x-x2] <= threshold ):
                        newLineBlob['start'] = x-x2+1
                        break

            elif image[y,x] <= threshold and 'start' in newLineBlob:
                for x2 in range (1,4): 
                    if image[y, x-x2] > threshold :
                        newLineBlob['end'] = x-x2
                        newLineBlob['ID'] = blobID
                        newLineBlob['used'] = False

                        newLineBlob['height'] = y
                        
                        data[y].append(newLineBlob)
                        # clear dict for new blobs on the same line = reinitialization
                        newLineBlob = dict()
                        blobID += 1
                        break
            
            elif x >= width-4 and 'start' in newLineBlob:
                # loop through image again until end is found
                for x2 in range (1,3):
                    # look for possible end-of-blobs
                    if image[y, x+x2] <= threshold or x+x2 == width-1 :
                        newLineBlob['end'] = x-x2
                        newLineBlob['ID'] = blobID
                        newLineBlob['used'] = False

                        newLineBlob['height'] = y
                        
                        data[y].append(newLineBlob)
                        
                        # clear dict for new blobs on the same line = reinitialization. Is it really needed? Not sure. Probably not.
                        newLineBlob = dict()
                        blobID += 1
                        break
                    
    #for y in range(len(data)):
     #   print 'data: ', data[y]

    maxWidth = 1000 #max width of a pole (if maxWidth>160, then there is no max, since the image width is 160)
    # give lineBlobs that are below each other the same ID
    for y in reversed(range(1, len(data))):
        for curdata in data[y]:
            for belowdata in data[y-1]:
                
                # check if blobs on lines above each other are close enough, using blobID to append lineblobs
                
                curStart = curdata['start']
                curEnd = curdata['end']
                belStart = belowdata['start']
                belEnd = belowdata['end']
                #distCurBel = math.fabs( (curEnd+curStart)/2.0 - (belEnd+belStart)/2.0 )# the distance between the centre of curdata and beldata
                if curEnd - curStart < maxWidth: 
                    #if curStart < belEnd and curEnd > belStart and distCurBel < (curEnd-curStart):
                    if curStart < belEnd and curEnd > belStart and \
                       math.fabs(curStart-belStart)<math.fabs(curStart-belEnd) and math.fabs(curEnd-belEnd)<math.fabs(curEnd-belStart):
                        if belowdata['used'] == False:
                            belowdata['ID'] = curdata['ID']
                            belowdata['used'] = True
                        else:
                            curdata['ID'] = belowdata['ID']
                            curdata['used'] = True

    #print '-------------------------------'
    #for y in range(len(data)):
     #   print 'data: ', data[y]

    # make blobs
    usedIDs = {}
    blobs = {}
    ID = 0
    for y in range(len(data)):
        for curdata in data[y]:
            curID = curdata['ID']
            start = curdata['start']
            end = curdata['end']
                
            # if a found ID is not yet in the found ID's
            if(not(curID in usedIDs)):
                # add ID plus a damn lot of info to the array
                blobs[ID] = {'minY':y, 'maxY':y,'minX': start, 'maxX': end,'totalWidth': end-start, 'height':1, 'array':[(start,end)], 'sumStart':start, 'sumEnd':end}
                usedIDs[curdata['ID']] = ID
                ID += 1
            else:
                # change info depending on current y and max and min x
                blob = blobs[usedIDs[curID]]
                
                if( y > blob['maxY'] ):
                    blob['maxY'] = y
                if( blob['minX'] > start ):
                    blob['minX'] = start
                if( blob['maxX'] < end ):
                    blob['maxX'] = end

                blob['array'].append(  (start, end) )           #don't comment this out!!
                blob['height'] += 1
                blob['totalWidth'] += end-start

                blob['sumStart'] += start
                blob['sumEnd'] += end

    #print '>>>>>>>>>>>>>>>>>>>>'
    #for i in range(len(blobs)):
     #   print blobs[i]


    # remove lineBlob outliers from the blob: line blobs with a width greater than the average width
    # and make a new blob
    for i in range(len(blobs)):
        blob = blobs[i]
        array = blob['array']
        averageWidth = blob['totalWidth']/blob['height']
        averageStart = blob['sumStart']/blob['height']
        averageEnd = blob['sumEnd']/blob['height']
        
        j = 0
        while j<len(array):
            (start, end) = array[j]
            # the width of a blobLine must be similar to the average width
            #~1 see comments at the start of the file
            #if end-start > averageWidth*1.2 and math.fabs(averageStart-start)>0.8*averageWidth and math.fabs(averageEnd-end)>0.8*averageWidth:
            if end-start > averageWidth*1.2:
                array.pop(j)
                blob['totalWidth'] -= end-start
                blob['height'] -= 1   
            else:
                j += 1

    #print '%%%%%%%%%%%%%%%%%%%%%%%'
    #for i in range(len(blobs)):
     #   print blobs[i]

    ID = 0
    filteredblobs = dict()
    for i in range(len(blobs)):
        blob = blobs[i]    
        # if a blob is too wide or too long, delete it 
        if blob['maxX'] - blob['minX'] < 4  or blob['height'] < 20:
            pass
        else:
            filteredblobs[ID] = blob
            ID += 1

    ''' 
    # draw on original image ori the blobs as rectangles.
    for i in range (len(filteredblobs)):
        blob = filteredblobs[i]
        array = blob['array']
        # find a blobArray almost at the bottom
        # '-1' if the array has length 1
        (minX, maxX) = array[ int(round( len(array)*0.8 ))-1 ]
        average = blob['totalWidth']/blob['height']
        blob['minX'] = minX
        blob['maxX'] = minX + average
        leftTop = (minX, blob['minY'])
        rightBot = (minX + average, blob['maxY'])
        cv.Rectangle(ori, leftTop, rightBot, cv.RGB(100, 100, 100))
    #name = 'Blob' + color + str(yawHead) + '.png'
    name = 'blob' + color + str(yawHead) + '.png'    
    cv.SaveImage(name, image)
    '''
    if( len(filteredblobs) >= 2 ):
        return (calcXangle(filteredblobs[0]['minX'], yawHead) + calcXangle(filteredblobs[1]['minX'], yawHead))  / 2.0
    elif len(filteredblobs) == 1:
        return calcXangle(filteredblobs[0]['minX'], yawHead)
        
def markGoalCV(im, color):
    # Size of the images
    hsvFrame = cv.CreateImage(size, cv.IPL_DEPTH_8U, 3)
    filter = cv.CreateImage(size, cv.IPL_DEPTH_8U, 1)
    
    # Goalfilter values (made in Istanbul)
    if(color == 'blue'):
        hueMin = 116
        hueMax = 130
        saturationMin = 185 
        saturationMax = 255 
        valueMin = 75 
        valueMax = 210
    if(color == 'yellow'): #Should be all right
        hueMin = 20 
        hueMax = 41 
        saturationMin = 55 
        saturationMax = 255
        valueMin = 60
        valueMax = 210 
        
    hsvMin1 = cv.Scalar(hueMin, saturationMin, valueMin, 0)
    hsvMax1 = cv.Scalar(hueMax, saturationMax, valueMax, 0)
    cv.CvtColor(im, hsvFrame, cv.CV_BGR2HSV)
    cv.InRangeS(hsvFrame, hsvMin1, hsvMax1, filter)
    #cv.SaveImage('FILTERED' + color + '.png', filter)
    
    return filter

def convertImage(picture):
    global size
    size = (160, 120)
    # resize the image
    picture = picture.resize(size)
    # convert the type to OpenCV
    image = cv.CreateImageHeader(size, cv.IPL_DEPTH_8U, 3)
    cv.SetData(image, picture.tostring(), picture.size[0]*3)
    return image
    
def calcXangle(xcoord, yawHead):
	#print yawHead
	(width, height) = (160, 120)
	xDiff = width/2 - xcoord
	distanceToFrame = 0.5 * width / 0.42860054745600146
	xAngle = math.atan(xDiff/distanceToFrame)
	return xAngle + yawHead







DutchNaoTeam2011/naoqi/lib/loader.py

# Author: Camiel Verschoor
# Description: Loads the football code at boot if the left or right bumper button is pressed

from naoqi import ALProxy
import time
import os

#Built ins loaded
speak = ALProxy("ALTextToSpeech", "127.0.0.1", 9559)
memory = ALProxy("ALMemory", "127.0.0.1", 9559)
sentinel = ALProxy("ALSentinel", "127.0.0.1", 9559)
#Instruction
speak.say("Press my bumper to awake my football soul")
football = False
start = time.time()

while time.time() - start < 5:
    if (not((memory.getData("LeftBumperPressed", 0) == 0.0)) or not((memory.getData("RightBumperPressed", 0) == 0.0))):
        football = True

# Load football code if pressed
if football:
    speak.say("Awaking football soul")
    sentinel.enableDefaultActionSimpleClick(False)
    sentinel.enableDefaultActionDoubleClick(False)
    os.system("python /home/nao/naoqi/lib/soul.py")
else:
    speak.say("Awaking normal soul")






DutchNaoTeam2011/naoqi/lib/gameStateController.py

# Authors: Camiel Verschoor, Sander Nugteren & Erik van Egmond
# Description: Controls flow of states depending on gamecontroller, buttoninterface

from socket import *
import time
import gameController as gameC
import buttonController as buttonC
import threading

class stateController(threading.Thread):
    # VARIABLES
    f = open('/home/nao/naoinfo/NAOINFO.txt','r')
    robot = int(f.readline())-1
    team = int(f.readline())
    state = 0
    gcActive = True
    lastCheck = 0
    bc = buttonC.buttonController()
    gc = gameC.gameController(team)

    def __init__(self, name):
        threading.Thread.__init__(self)
        self.name = name
        self.on = True

    def __del__(self):
        self.run = False
        self.gc.close()

    def run(self):
        gcState = 0
        buttonState = 0
        while(self.on):
            print 'gameStateController.py state: ' + str(self.state)
            self.gcActive = self.gc.controlledRefresh()
            self.lastCheck = time.time()
            
            if self.gcActive:
                gcState = self.gc.getGameState() #get phase from GameController
                buttonState = self.listenToButtons(buttonState) #moet die meegegeven worden?
                #zou misschien netter zijn als buttonState en gcState in dit object zitten?
                #zodat listenToButtons een soort setter voor buttonState zou zijn?
                if (buttonState == 10 or self.gc.getPenalty(self.robot, self.team)):
                    self.state = 10
                else:
                    self.state = gcState
            else:
                    
                while time.time() - self.lastCheck < 5:
                    buttonState = self.listenToButtons(buttonState) #moet die meegegeven worden?
                    self.state  = buttonState
        self.close()

    def getState(self):
        return self.state

    def listenToButtons(self, buttonState):
        if self.bc.getChestButton(): #change the phase if the ChestButton was pressed
            if(buttonState == 0):
                return 10
            elif(buttonState == 10):
                return 3
            elif(buttonState == 3):
                return 10
            else:
                return 3
        else:
            return buttonState

    def getSetup(self):
        return self.bc.getSetup()

    def setup(self, a = 0, b = 0):
        return self.bc.setup(a, b)

    # GET FUNCTIONS
    def getTeamNumber(self):
        return self.team

    def getRobotNumber(self):
        return self.robot

    # Closes thread
    def close(self):
        self.on = False
        self.gc.close()

# This code will only be executed if invoked directly. Not when imported from another file.
# It shows how to use this module
if __name__ == '__main__':
    sc = stateController("stateController")
    sc.start()
    now = time.time()
    while (sc.getState() != 4):
        pass
    sc.close()







DutchNaoTeam2011/naoqi/lib/gameController.py

# Authors: Sander Nugteren and Erik van Egmond
# Description: File making it possible to listen to gamecontroller

from socket import *
import time

# Double Dictionary
class Ddict(dict):
    def __init__(self, default=None):
        self.default = default

    def __getitem__(self, key):
        if not self.has_key(key):
            self[key] = self.default()
        return dict.__getitem__(self, key)

# Game Controller
class gameController():
    '''
    GameController contains the following methods:
    __init__()
    refresh()
    getVersion()
    getPenalty()
    getAvailableNaos()
    getUnpenalizedCountdown()
    getScore()
    getRobotsPerTeam()
    getGameState()
    getFirstHalf()
    getKickoff()
    getSecondaryState()
    getLastDropinTeam()
    getSecondsSinceLastDropin()
    getSecondsRemaining()
    getTeamColor()
    getGoalColor()

    More info about the GameController: http://sourceforge.net/projects/robocupgc/
    '''
    # VARIABLES
    ourTeamNum = 0
    socket = 0
    version = (0, 0, 0, 0)
    robotsPerTeam = 0
    gameState = 0
    firstHalf = True
    kickoff = 0
    secondaryState = 0
    lastDropinTeam = 0
    secondsSinceLastDropin = 0
    secondsRemaining = 600
    we = Ddict(dict)
    them = Ddict(dict)
    
    ourGC = True
    # CONSTRUCTOR
    def __init__(self, ourTeamNum, host = '255.255.255.255', port=3838, interval=0.25):
        '''
        Contstructor for the GameController class. Creates an instance of GameController which listens to the specified host and port every interval seconds.
        Defaults are host = 255.255.255.255, port = 3838 interval = 0,25.
        '''
        self.ourTeamNum = ourTeamNum
        self.time = 0
        self.interval = interval
        self.host = host
        self.port = port
        # Create socket and bind to address
        self.socket = socket(AF_INET,SOCK_DGRAM,)
        self.socket.bind((host,port))
        self.socket.setblocking(0)

    # DESTRUCTOR
    def __del__(self):
        self.socket.close()

    def close(self):
        self.socket.close()

    def controlledRefresh(self):
        now = time.time()
        while time.time() - now < 4:
            if self.refresh():
                return True
        return False
    def refresh(self):
        '''
        Refreshes all the (private) variables by reading the incoming Gamecontroller data at the specified port at the specified host. Returns False if the gamestate is finished, returns True otherwise.
        '''
        if time.time() - self.time > self.interval:
            # Try to listen to the socket
            # FIXME gebruik iets als select.select([self.scoket], [self.socket], [self.socket], 1)
            # om te kijken of er al nieuwe data binnen is, dan is de timer niet nodig
            # Set the socket parameters
            buf = 1024

            # Receive messages
            try:    
                data, addr = self.socket.recvfrom(buf)
                
                if not(ord(data[68]) == self.ourTeamNum or ord(data[20]) == self.ourTeamNum):
                    print 'wrong gc'
                    return False
 
                self.header = data[0:4]
                # Data
                self.gameState = ord(data[9])
                self.version = (ord(data[7]), ord(data[6]), ord(data[5]), ord(data[4]))
                self.robotsPerTeam = ord(data[8])
                self.firstHalf = ord(data[10])
                self.kickoff = ord(data[11])
                self.secondaryState = ord(data[12])
                self.lastDropinTeam = ord(data[13])
                self.secondsSinceLastDropin = self.stringToDecimal(data[14:15])
                self.secondsRemaining = self.stringToDecimal(data[16:19])

                for t in (0, 1):
                    # Team is a pointer to the team dictionary
                    team = self.we if ord(data[20+(48*t)]) == self.ourTeamNum else self.them
                    team['teamColor'] = ord(data[21+(48*t)])
                    team['goalColor'] = ord(data[22+(48*t)])
                    team['score'] = ord(data[23+(48*t)])
                    #likewise for robot
                    for r in xrange(0, self.robotsPerTeam):
                        # robot = team['nao'+str(r)]
                        team['nao'+str(r)]['penalty'] = self.stringToDecimal([data[24 + r*4 +(48*t)], data[25 + r*4+(48*t)]])
                        team['nao'+str(r)]['unpenalizedCountdown'] = self.stringToDecimal([data[26+r*4+(48*t)], data[27+r*4+(48*t)]])
                        #print 'r' + str(r)
                        #print _stringToDecimal([data[24 + r*4 +(48*t)], data[25 + r*4+(48*t)]])

                self.time = time.time()
                return True
            except IOError:
                pass
        return False

    def stringToDecimal(self, data):
        res = "0"
        for i in range(len(data)-1,-1,-1):
            s = str(bin(ord(data[i])))
            s = s[2:len(s)]
            while (len(s) < 8):
                s = "0"+s
            res += s
        return int(res,2)

    # GET METHODS
    def getVersion(self):
        '''
        Returns the version of the RoboCupGameControlData
        '''
        return self.version

    def getPenalty(self, robot, team=6):
        '''
        Returns the penalty of the robot'th nao in the given team. If no team is specified, team = 6 (the Dutch Nao Team for SPL2011).
        BALL_HOLDING            1
        PLAYER_PUSHING          2
        OBSTRUCTION             3
        INACTIVE_PLAYER         4
        ILLEGAL_DEFENDER        5
        LEAVING_THE_FIELD       6
        PLAYING_WITH_HANDS      7
        REQUEST_FOR_PICKUP      8
        MANUAL                  15
        '''
        if team == self.ourTeamNum:
            return self.we['nao'+str(robot)]['penalty']
        else:
            return self.them['nao'+str(robot)]['penalty']

    def getAvailableNaos(self, team=6):
        '''
        Returns an array with booleans representing which robots are penalized in the given team. For example, if the array is [1,0,1,1] then robot 2 is penalized. If no team is specified, team = 6 (the Dutch Nao Team for SPL2011).
        '''
        res = zeros(4, Int)
        for i in xrange(0, self.robotsPerTeam-1):
            res[i] = self.getPenalty(i, team)==0
        return res

    def getUnpenalizedCountdown(self, robot, team=6):
        '''
        Returns how many seconds until the robot'th nao in the given team is going to unpenalized. If no team is specified, team = 6 is used (the Dutch Nao Team for SPL2011).
        '''
        if team == self.ourTeamNum:
            return self.we['nao'+str(robot)]['unpenalizedCountdown']
        else:
            return self.them['nao'+str(robot)]['unpenalizedCountdown']

    def getScore(self):
        '''
        Returns the score in the format: (<Our score>,<Their score>)
        '''
        return (self.we['score'], self.them['score'])

    def getRobotsPerTeam(self):
        '''
        Returns how many robots are used in each team.
        '''
        return self.robotsPerTeam

    def getGameState(self):
        '''
        Returns the GameState.
        INITIAL               0
        READY                 1
        SET                   2
        PLAYING               3
        FINISHED              4
        '''
        return self.gameState
               
    def getFirstHalf(self):
        '''
        Returns whether we're currently in the first half of the match.
        '''
        return self.firstHalf

    def getKickoff(self):
        '''
        Returns which team has the kickoff.
        '''
        return self.kickoff

    def getSecondaryState(self):
        '''
        Returns the secondary GameState
        NORMAL               0
        PENALTYSHOOT         1
        '''    
        return self.secondaryState

    def getLastDropinTeam(self):
        '''
        Returns which team caused the last dropin.
        '''
        return self.lastDropinTeam

    def getSecondsSinceLastDropin(self):
        '''
        Returns the seconds since the last dropin (Cpt. Obvious)
        '''
        return self.lastDropinTeam

    def getSecondsRemaining(self):
        '''
        Returns the remaining seconds, for this half.
        '''
        return self.secondsRemaining

    def getTeamColor(self,team):
        '''
        Returns the color of team 'team'.
        0 = CYAN
        1 = MAGENTA
        '''
        if team in (6, 'we', 'us'):
            return self.we['teamColor']
        else:
            return self.them['teamColor']

    def getGoalColor(self,team):
        '''
        Returns the color of the goal of team 'team'.
        0 = BLUE
        1 = YELLOW
        '''
        if team in (6, 'we', 'us'):
            return self.we['goalColor']
        else:
            return self.them['goalColor']








DutchNaoTeam2011/naoqi/lib/buttonController.py

# Authors: Camiel Verschoor, Sander Nugteren & Erik van Egmond
# Description: Listens to buttonevents (chest, bumpers)

from naoqi import ALProxy
import time

class buttonController():
    # VARIABLES
    listening = False
    memProxy = ALProxy("ALMemory","127.0.0.1", 9559)
    ttsProxy = ALProxy("ALTextToSpeech", "127.0.0.1", 9559)
    chestButtonPressed = False
    manual = True

    # CONSTRUCTOR
    def __init__(self, interval=0.5):
        self.interval = interval
        #self.chestButtonPressed = False
        self.manual = True

    # FUNCTIONS
    def chestButton(self):
        if (self.memProxy.getData("ChestButtonPressed", 0) == 0.0):
            return False
        return True

    def leftBumperButton(self):
        if (self.memProxy.getData("LeftBumperPressed", 0) == 0.0):
            return False
        return True

    '''
    def refresh(self):
        #Keep listening for some time
        if self.getChestButton():
            self.chestButtonPressed = True

    def reset(self):
        self.chestButtonPressed = False
    '''        
    
    # THE FUNCTIONS TO SETUP THE NAO
    def setup(self, color, kickOff):
        self.ttsProxy.say("This is the manual setup. Choose my team")
        if (color == 0):
            self.ttsProxy.say("My current team color is, blue")
        else:
            self.ttsProxy.say("My current team color is, red")
        color = self.chooseTeam(color)
        time.sleep(1)
        self.ttsProxy.say("Choose mode")
        if (kickOff == 0):
            self.ttsProxy.say("Current mode: Match mode")
        else:
            self.ttsProxy.say("Current mode: Penalty mode")
        kickOff = self.chooseKickOff(kickOff)
        time.sleep(1)
        self.manual = False
        return (color, kickOff)

    def chooseTeam(self, color):
        startTime = time.time()
        while (time.time() - startTime < 4):
            if (self.leftBumperButton()):
                if(color == 0):
                    color = 1
                    self.ttsProxy.say("My team color is, red")
                else:
                    color = 0
                    self.ttsProxy.say("My team color is, blue")
                time.sleep(0.5)
        return color

    def chooseKickOff(self, kickOff):
        startTime = time.time()
        while (time.time() - startTime < 4):
            if (self.leftBumperButton()):
                if(kickOff == 0):
                    kickOff = 1
                    self.ttsProxy.say("Penalty mode")
                else:
                    kickOff = 0
                    self.ttsProxy.say("Match mode")
                time.sleep(0.5)
        return kickOff

    # GET FUNCTIONS
    def getChestButton(self):
        button = self.chestButton()
        if button:
            while self.chestButton():
                pass
        return button

    def getSetup(self):
        return self.manual

    # SET FUNCTIONS
    def setListening(self, set):
        self.listening = set






DutchNaoTeam2011/License.txt

LICENSE 
------------------------------------------------------------------
Copyright (c) 2010-2011 Dutch Nao Team. All rights reserved. 

Parts of this distribution were not developed by the Dutch Nao Team.
This licence does not apply to these parts, the rights of the copyright 
owners remain.

Redistribution and use in source and binary forms, with or without 
modification, are permitted provided that the following conditions 
are met:

1. Redistributions of source code must retain the above copyright
   notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above 
   copyright  notice, this list of conditions and the following 
   disclaimer in the documentation and/or other materials provided 
   with the distribution.

3. The end-user documentation included with the redistribution, if 
   any, must include the following acknowledgment:
   "This product includes software developed by the Dutch Nao Team
    (www.dutchnaoteam.nl)."
   Alternately, this acknowledgment may appear in the software 
   itself, if and wherever such third-party acknowledgments 
   normally appear.
   
4. In papers of research that has become possible thanks to (parts)
   of the software, appropriate reference should be given.
   In case of doubt, use the bibtex as provided here:
   
   @Inproceedings{tenVelthuis2011tdp,
	author 		= {Duncan ten Velthuis and Camiel Verschoor and Auke Wiggers and Sharon Gieske and Anna Keune and Sander Nugteren and Michael Cabot, Eszter Fodor, Maurits van Bellen and Timothy Dingeman and Tim van Rossum and Steven Laan and Arnoud Visser},
	title  		= {Dutch Nao Team - Team Description Paper for RoboCup 2011},
	year 			= {2011},
	booktitle = {Proceedings CD of the 15th RoboCup International Symposium}
}

5. When the source code or parts of the source code are used 
   for a RoboCup competition; 
i)    The competing program must differ in at least a few major parts 
      from the original distribution.  
ii)   An announcement should be made two months before the competition 
      to the robocup mailing list (robocup-nao@cc.gatech.edu mailing)
      about the use of our code.
iii)  Within two months after the competition your team's code will need
      to be made public.


THIS SOFTWARE IS PROVIDED BY THE Dutch Nao Team ''AS IS'' AND ANY EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE Dutch Nao Team NOR ITS MEMBERS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
------------------------------------------------------------------






