1853831
‘IT?D (1F EFRAFEMEE
/J F (2)%AFRAENE A (ADEERH: TWISSISIB

il @548 PEERE113(2024) %09 A 01 8

Office

QRD)¥3F L5k 1 108130161 22)¥ 38 FERE 108(2019) £ 08 A 23 8
(5D)Int. CL. : GO5D19/00 (2006.01) GO5B19/4061(2006.01)
GO6F3/01  (2006.01) GOG6F9/06  (2006.01)
(30)4E st - 2018/08/23 E 62/722,067
(T3 A - £ BB 35 AR A M 3] (£ B) REALTIME ROBOTICS, INC.  (US)
£ 8

(T2)388A A & b5 48 W AR 535+ FLOYD-JONES, WILLIAM THOMAS (US) ; 33
i% B 4 MURRAY, SEAN MICHAEL (US) ; #RERE &6 W&
KONIDARIS, GEORGE DIMITRI (ZA) ; %4 &% % £ SORIN, DANIEL

JEREMY (US)
(THXIEA I HREX
(56) %2 Rk -
CN  102186638B CN  108297059A
US  2008/0234864A1 US  2018/0029231A1

WO 2016/122840A1
BEANEB HER
¥ih A E A 58 1E B &2 15 +87 A

(54) 6 %
TR B NS R T 2 et AR
(57 %

TRANHHEBEAZOEER B ZAFMARA FER — R EARREMEN—REPORS
C ARATESR REE a2 BRI AT c BREET ENE X TR EE((Blhe 0 A TTRE -~ B2
i ék FRZ (5] ko o BhaRHHE FAE H 3R (AABB)Z i ~ R (R dh ik HHE)FAE F iR 24 0 KBk EE
D) RIEFE B X E M (o R BARFERE) UK o b T RAFH A A AR - AL ERER
BRI F W4 - SRR TE— B2 WA > KAORETARNIUT S RARAEHERIEL
EFZAE—E PR —AARER -

Collision detection useful in motion planning for robotics advantageously employs data structure
representations of robots, persistent obstacles and transient obstacles in an environment in which a robot
will operate. Data structures may take the form of hierarchical data structures ((e.g., octrees, sets of volumes
or boxes (e.g.,atree of axis-aligned bounding boxes (AABBs), a tree of oriented (not axis-aligned) bounding
boxes, or a tree of spheres)) or non-hierarchical data structures (e.g., Euclidean Distance Fields) Such can
result in computational efficiency, reduce memory requirements, and lower power consumption. The
collision detection can take the form as a standalone function, providing a Boolean result that can be

employed in executing any of a variety of different motion planning algorithms.
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Collision detection useful in motion planning for robotics advantageously
employs data structure representations of robots, persistent obstacles and transient
obstacles in an environment in which a robot will operate. Data structures may take
the form of hierarchical data structures ((e.g., octrees, sets of volumes or boxes (e.g.,
a tree of axis-aligned bounding boxes (AABBs), a tree of oriented (not axis-aligned)
bounding boxes, or a tree of spheres)) or non-hierarchical data structures (e.g.,
Euclidean Distance Fields) Such can result in computational efficiency, reduce

memory requirements, and lower power consumption. The collision detection can
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take the form as a standalone function, providing a Boolean result that can be

employed in executing any of a variety of different motion planning algorithms.
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EFAERHE -

bool SpheresCollision(Sphere a, Sphere b): return Distance(a.center, b.center) <

a.radius + b.radius

TR B B 45155 S FEIAE 7 BR(A ABB) 2 GRS,
[0198] B2 T SCR k2 B MBS BRI E LA T2 BRAS Bl 4 S 2
FERRE 78R < R A LRI
bool SphereAABBCollision(Sphere s, AABB a):
Vector3 clamped
Vector3 t = s.center - a.center
foriin [0, 1,2]:
clamped[i] = Clamp(t[i], -a.extents[i], a.extents[i])
Vector3 delta =t - clamped
return Dot (delta, delta) < Square(s.radius)
[0199] AABB#:[E 55 THGEG &S 2 — 1 R JHBHEERR -
Clamp() BRI S 5 [BEE =5 (B 2 RV E—5 % -
T SR AR < R R
[0200] HI7EFom Rytet 2 MBI - #%23A ~ P2 A hiE h i &kt
G B PR R =C B T o] Ry R R « SRR T SR B B MR B ar BE R
SRR E DL E W (FER S L SR AE IR IR L -
bool SphereTreesCollision(Tree a, Tree b):

Stack s
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s.Push({a, b})
while (not s.IsEmpty):
{a,b} =s.Pop()
if (SpheresCollision(a.sphere, b.sphere)):
if (IsLeaf(a) and IsLeaf(b)):
return TRUE
if (DescendTreeA(a, b)):
for child in a:
s.Push({child, b})
else:
for child in b:
s.Push({a, child})
return FALSE
[0201] pR&DescendTree Adg A ™ [ R Rl LUK TE A fSIB /& 75 fE AL HE 2K
R E—FRE -
BRAS B ER 2 B IR PE RS 2 IR
[0202] BKASH L EE HEss & 6 AY Al 7 A = AR DU W (B R RS < 1B « 7
R o BRASH < B FE E 2UMEE A Cat haa il 2 R S B R Y - BRET
SRR B MRS AR CUH E BRAS et P E RS « [ & S LRl -
bool SphereTreeDistanceFieldCollision(Tree t, DistanceField f):
Stack s
s.Push(t)

while (not s.IsEmpty):
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t=s.Pop
if (t.sphere.radius <= GetDistance(, t.sphere.center)):
if (IsLeaf(t)):
return TRUE
for child in t:
s.Push(t)
return FALSE
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