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Path Following Circular Arc
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r=Vxsy?
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Sin[azb] =Sin[a] Cos[b] £Sin[b] Cos[a]
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Trajectory based on an arc of a circle
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Geometry in Motion
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Trigonometry at Work
X¢ = Xg - Fc SIN[6g] + rc Sin[w (t - tg) + 69]
Yt = Yo+ rcCos[6g] - rcCos[w (t -1y) + 6]

the coordinates for center of the circle

m left turn
Xc = Xo + rc Cos|[e n]
c=Xo+Ic 0+
_ 7T
yc=y0+rcS|n[eo+E]
= right turn
Xc = Xo - rc Cos|[e n]
c=Xo-Trc 0- 3
_ 7T
YC=YO-FCSIn[60—E]
n
Xc = Xo - Fc Sin[6g]
Yc = Yo + rc Cos[6g]
mor=w (L-1) +6¢

Xc = X¢ + I'c Cos[et +

yc =Yt +rcSin[eg +

ST RN

Xc = X¢ - Ic Cos[et -

ST R TR

Yc =Yt-TIc Sin[et-
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T
Xt = Xc + Ic Cos[6r - E]

_ b
Yt =Yc+rcSin[er - E]

Tt
Xt = Xc + rc Cos[w (t-to) + 6o - E]

- 7T
Yt =Yc+rcSinfw (t-to) +6p - E]

Xe = Xc + e Sin[w (t-1tg) +60]
Yt =Yc - Fc Cos[w (t - tp) +60]

B Xc =Xg-rcSin[6g]
Yc = Yo + rc Cos[6g]

Xt = Xg - Fc Sin[6g] + rc Sin[w (t - ty) +6p]
Yt = Yo + Fc Cos[6p] - rc Cos[w (t - 1to) +6p]

Supplement
s : Speed, w: Rotational velocity
B Or=w (t-1ty) +6¢

ax sCos[w (t-1ty) +6p] ay sSin[w (t-1ty) +60]
-_— = w - + y —— = w - +
at 0 o at o o

m Integrating
S __
Xt = — Sin[w (t-tg) +60] + ky
w

s
Yt = -— Cos[w (t-1to) +60] +Kky
w

It:to

S
Xo = — Sin[6g] + Ky
w

s
Yo = - — Cos[60] + ky
w

S
kx = Xo - — Sin[6eg]
w

S
ky = Yo + — Cos[69]
w
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S S
Xt = X - ; Sin[ep] + ; Sin[w (t-1ty) +6¢p]

s s
Yt = Yo + — Cos[60] - — Cos[w (T -1to) +60]
w w

Robot Position

Left Encoder Diff + Right Encoder Diff

Odometer += >
i} Right Encoder Diff - Left Encoder Diff
Goniometer +=
Wheel Base

Xt = Xt-1 + Odometer = Cos[Goniometer]
Yt = Ye-1 + Odometer x Sin[Goniometer]

mlL=rc-06

Xt =Xp -I'¢ Sin[eo] + Ic Sin[w (t-1g) +60]
Yt = Yo + rc Cos[6g] - rc Cos[w (t - ty) +60]

B Xt =Xo-rcSin[6g] + rc SIN[6¢]
Yt = Yo + rc CosS[6g] - rc Cos[6¢]

Xo - Fc Sin[6p]
Yo + Ic Cos[60]

Xc
Yc

Xt = Xc +I'c Sin[et]
Yt = Yc - Ic Cos[6r]

L
mO=6¢-6p, Fc= —
e

L
X¢ = Xg - 5 Sin[ep] + Sin[e + 6]

o|lro|r

L
Ye =Yo+ 5 Cos[8p] - — Cos[6 + 6]

m L, 6¢

Xt = X¢-1 + L* Cos[6¢]
Yt = Yt1 + L*Sin[6r]



