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Motion Calc
Hx,Hy
W/2 W/2
® o
Lx,Ly Px, Py Rx,Ry

Q = ArcTan[Hx - Px, Hy - Py];

LX=Px+W/2%Cos[Q+Pi/2];
Ly =Py +W/2%Sin[Q+Pi/2];
Rx =Px+W/2%xCos[Q-Pi/2];
Ry =Py +W/2%SIin[Q-Pi/2];

Odo = (L+R) /2;
Gonio= (R-L) /W;

2%*0do =L +R;
Gonio=2% (0do-L) /W;
Gonio =2x% (R-0do) /W;

Motion Control

Radius

d : Wheel Base



120416_MotionControl.nb

Radius = Linear Velocity/Angular Velocity
Goniometer = AngVel x Timer = (SR — SL)/2
Odometer = LinVel « Timer = (SL+SR)/2

SL = r x Gonio = (LinVel — d/2xAngVel) = t
SR = (r+d) = Gonio = (LinVel + d/2xAngVel)  t
SR - SL = d % Gonio = (d * AngVel) = t

Odo = (SL+SR)/2 = (r+d/2) * Gonio = LinVel =t
Gonio = (SR - SL)/d = AngVel %t
Radius = r + d/2 = LinVel / AngVel

Velocity

Dir = +1 (Left)or — 1 (Right)
AngVel = Dir x DEG2RAD (Degree)
LinVel = Dir * Radius = AngVel

AngVel = Dir % LinVel / Radius

= Summary

SL : Left Wheel Distance
SR : Right Wheel Distance
Dir : Direction

d : Wheel_Base
r : Radius of Rotation
d
R:Radius=r+ —
2
LinVel : Linear Velocity

AngVel : Angular Velocity
t:Timer

Gonio : Goniometer = AngVel » t

_ SL + SR
Odo : Odometer = LinVel x t = —
_ Linvel
Radius = ————
AngVel
LinVel d
" Angvel ~ 2
m Velocity

d
SL = (LinVeI -3 *AngVel) *t =rxGonio

d
SR = (LinVeI + 0 *AngVel) *t = (r+d) =Gonio

SR -SL =d xGonio = (dxAngVel) xt
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SL + SR r+d . _
Odo = > = > *Gonio = LinVel xt

-SL

Gonio = = AngVel x t

. d Linvel xt Linvel
Radius =r+ — = - =
2 Gonio AngVel

Dir = +1 (Left) or - 1 (Right) ;
AngVel = Dir x Deg2Rad (Degree) ;
LinVel = Dir xRadius = AngVel ;

AngVel = DirxLinVel /Radius;

= How To

Q = ArcTan[ax - bx, ay - by];

R = \/ (bx - ax)? + (by -ay)? = (bx - ax) Cos[Q] + (by - ay) Sin[Q];

ax = bx + RCos[Q];
ay = by +RSIn[Q];

ax 1 0 RCos[Q] bx
[ayJ: 01 RSin[Q]]- by]
1 0O 1 1

Cos[Q] -Sin[Q] bx

sin[Q] Cos[Q] by
0 0 1

2

]

i)

Inverse[

gl

R = Cos[Q] * (ax - bx) + SIn[Q] » (ay - by) ;
0 = -Sin[Q] * (ax - bx) + Cos[Q] » (ay - by) ;
SIN[Q] * (ax - bx) = Cos[Q] * (ay - by) ;
Sin[Q] ay-by
Cos[Q] T ax-bx’

ay-by .
ax—bx]’

Cos[Q] -Sin[Q] bx

Sin[Q] Cos[Q] by
0 0 1

(ay - by) Cos[Q] - (ax - bx) Sin[Q]

(ax - bx) Cos[Q] + (ay - by) Sin[Q]
1 ]

Tan[Q] =

Q = ArcTan|

X - ax y - ay
bx - ax by - ay
_by-ay (X - ax) +ay;
bx - ax
y =Tan[Q] (X -ax) +ay;

ax ay 1
Det[[bx by 1
cx cy 1

] =ax* (by - cy) + bx* (cy - ay) + cx* (ay - by)
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SignalAng - RobotQ - Turn - Motion - Gonio

SignalAng= 45 Gyro=0

A
RobotQ =-60
+
m Setting
Setting

MotionDir MotionQ = SignalAng - RobotQ
+ <+05 MotionQ += 360
- >-05 MotionQ -= 360
MotionDir MotionQ = SignalAng - RobotQ
+ (L) <+0.5 MotionQ += 360
- (R) >-0.5 MotionQ -= 360

= Arrive Angle

Arrive
MotionDir Gonio += DiffQ
+ Gonio > MotionQ
- Gonio < MationQ
Abs(Gonio) > 360
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MotionDir

Gonio += DiffQ
+(L)

Gonio > MotionQ
-(R) Gonio < MotionQ
Abs[Gonio] > 360

Gyro
A
Robot Signal
Motion
Motion = Signal — Robot
Mx = Rx-Motion*Sin[Robof] Q = ArcTan[ax-bx,ay-byj:;
My = Ry+Motion*Cos[Robot]
0= (ay - by) Cos[q] - (ax - by) Sin[Q);
Gx = Cos[Gyro], Gy = SinGyro] Dist = (ax - bx) CogQ] + (ay - by) SinQ];
Rx = Cos|[Robot], Ry = SifRabot]

Sx =Cos[Signal], Sy = Sin[Signal|



