Hermite (quy dao 2D) tir robot dén look-ahead pose
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Figure 1: Hermite trajectory

Bai toan
Cho pose dich trong hé toa dd robot: goal = (x, y, theta), vdi robot & gbc
(0, 0, 0) (huéng theo truc +x). Can sinh quy dao tit robot dén pose dich.

Y tudng

Dung ducng cong Hermi’te bac 3 dé dam bio: - Pi qua ding diém dau va cudi.
- Pung huéng dau va cudi.

Dudng cong tham sb t tit 0 dén 1:

p(t) = (x(), y())

Rang budc: - p(0) = (0, 0), huéng 0 rad. - p(1) = (x, y), hudng theta rad.

Hé s6 Hermite

hOO = 2t73 - 3t72 + 1
hi0 = t73 - 2t72 + t
hO1 = -2t73 + 3t72
hil = t73 - t72

Pao ham dau/cuoi

Chon d6 dai dic trung L (thuong L = sqrt(x2 + y~2)) va hudng dir:



dir = +1 (41 xudi)
dir = -1 (di ngugc 180° 8 cd ddu va cubi)

Khi do6:
p'(0) = (dir * L, 0)
p'(1) = (dir * L*cos(theta), dir * L*sin(theta))

Cong thic quy dao

x(t) = h10*(dir*L) + hOi1*x + hli1*(dir*L*cos(theta))
y(t) = hOl*y + hlix(dir*L*sin(theta))

Huéng (heading) trén dudng cong

bao ham:

hOO' = 6t72 - 6t
h10' = 3t72 - 4t + 1
hO1' = -6t72 + 6t
hil' = 3t72 - 2t

dx = h10'*(dir*L) + hO1l'*xx + hl1l'x(dir*L*cos(theta))
dy = hO1'#y + hil1'*(dir*L*sin(theta))

Huéng:

heading(t) = atan2(dy, dx)

Cach st dung

Liy mau t déu (vi du 50-200 diém) dé tao danh sich diém quj dao. Néu can
do cong, c6 thé tinh thém tir dao ham béc 2.

Vi du code C++

#include <vector>
#include <cmath>

struct Pose2D {
double x;
double y;
double theta;
}s;

std: :vector<Pose2D> generateHermiteTrajectory(
double x, double y, double theta,
int samples = 100)



std::vector<Pose2D> path;
path.reserve(samples + 1);

double L = std::sqrt(x * x + y * y);
if (L < 1e-6) {
path.push_back({0.0, 0.0, 0.0});
return path;

}

for (int i = 0; i <= samples; ++i) {
double t = static_cast<double>(i) / samples;
double t2 = t * t;
double t3 t2 * t;

double h00 = 2 * t3 - 3 *x t2 + 1;
double h10 t3 - 2 % t2 + t;
double h01 = -2 * t3 + 3 * t2;
double hi1l t3 - t2;

double px = h10 * L + hO1l * x + hll * (L * std::cos(theta));
double py = hO1 * y + h1l * (L * std::sin(theta));

double dhOO
double dhi10
double dhO1
double dhi1l

6 *x t2 - 6 * t;
3x t2 -4 xt + 1;
-6 x t2 + 6 * t;
3 x t2 - 2 x t;

double dx = dh10 * L + dhO1 * x + dh1l *x (L * std::cos(theta));
double dy = dhO1 * y + dhi1l * (L * std::sin(theta));

double heading = std::atan2(dy, dx);
path.push_back({px, py, heading});
return path;
}

Ghi cha

e Néu (x, y) rat gan 0 thi quy dao suy bién, chi trd vé diém gbc.
e L c6 thé diéu chinh 16n hon dé quy dao mém hon.



	Hermite (quỹ đạo 2D) từ robot đến look-ahead pose
	Bài toán
	Ý tưởng
	Hệ số Hermite
	Đạo hàm đầu/cuối
	Công thức quỹ đạo
	Hướng (heading) trên đường cong
	Cách sử dụng
	Ví dụ code C++
	Ghi chú


