A CAR (following E. Nelson, 1967)

˙_X =_{udDRIV E}(_X) +_{usST EER}(_X)_, X = (x, y, ϕ, θ)^† ,

DRIV E = (cos(θ + ϕ), sin(θ + ϕ), sin(θ), 0)† , ST EER = (0, 0, 0, 1)† .

STEER: θ̇ = 1 DRIVE: ẋ = cos(θ + ϕ), ẏ = sin(θ + ϕ), ˙_ϕ = sin(_θ),˙_θ = 0.

[ST EER, DRIV E] = W RIGGLE [W RIGGLE, DRIV E] = SLIDE

SLIDE = (− sin ϕ, cos ϕ, 0, 0)† , W RIGGLE = SLIDE+ROT AT E (when θ = 0) , ROT AT E = (0, 0, 1, 0) .

• The effect of WRIGGLE is attained by doing:

STEER, DRIVE, -STEER, -DRIVE • The effect of SLIDE is attained by doing:

WRIGGLE, DRIVE, -WRIGGLE, -DRIVE

48

49

50