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Research on mobile robot planning methods for unknown target
collection
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Research Center for Robot Visual Perception and Control Technology, Changsha 410082, China)

Abstract: When performing unknown target collection tasks, mobile robots frequently face challenges such as
unknown environments, lack of information about targets. These challenges can lead robots to overlook corner regions
and expand coverage, resulting in low task completion efficiency and long redundant paths. To address these issues, a
simultaneous exploration and coverage path planning (SECPP) algorithm is proposed. First, an information gain
function consisting of the surrounding environment information and the movement cost is designed. Candidate
exploration points are generated by sampling the frontier points, and the point with the maximum information gain is
considered as the actual exploration point. Then, a balancing framework is established to evaluate the surrounding
environment based on status changes in the environment. If the local environment remains unexplored, the robot
continues the exploration task based on the selected exploration point. If the local environment is explored, the
algorithm extracts task region information and designs a coverage reward function consisting of the exploration path
and guide point to generate a coverage path. The robot follows the path and collects all targets in the region. Finally, the
proposed SECPP algorithm is compared with other advanced similar algorithms. The results demonstrate that the
SECPP can accomplish the unknown target collection task with a shorter repeated path length, fewer turns, and less
time.

Keywords: unknown environment; target collection; autonomous exploration; completely coverage path planning;
grid map; mobile robot
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1. Initialize: Wi, Ry, Ocs Ocs Tuns Fo My
2. while ¥ # & or M,,. € o, do
3. (M, M,,) + GetRegion(W,.);
4. F <« UpdateFrontier(M);
(K, T,) < Balance(o,, F, M,..);
if K >0or T,; £ W, then
(ck, R,, W) < Explore(Wie., F, R,);

NS

*®

k.
o, < o, |Jok;

©

k.
O < UauUUe 5
10. else

11. (o, Ry, Wa.) + Cover(M,,, 0., R,);
12. 0.+ o.Jo%

13, ou <+ oulUou

14. return o,
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#E. Explore 3 Z A i 5% 2 KO8 ARS s,

5% 2 Explore.

L. Initialize: W, F, R,;

2.V, + GenerateViewpoints(F);

3. G, < ComputeGains(V,, Wae.);

4. v* + argmax(G,);

5.0 «A*(R,,v");

6. Wi, R,) + FollowPath(W,,., o¥);

7. return O'f, Wdecs Rp
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1. Initialize: R,, Mo, Wi, 0.;

2. ME — o, N NWas)s

3 ME = M, \ ME;

4. (P, P,) + SetConductor(M,,, R,);
5.0, < P,;

6. while M*\ o, # @ do

7. N(oy) ¢ Near(M* M o,);

8. for j =1 to Size(N (o)) do

9.  N(o;) < Near(MF, M*, 0,);

10. R (0,) + Reward(o;);

11. j* < argmax(R(0;));

12. 0y < 0;s;

13. oF «+ ¥ Jos

14. MF < MF\ o;

15, MF — MFJoy;

16. (Wi, R,) < FollowPath(Wi.., 0F);

17. return 0%, W, R,

SR 3 AE P E B2 0 W = AT 5% XS IR R 52
A PAT . KA TAE 55 X 3 A2 A1 B 547 (1) 4R 2R it
MG N P B ME (B35 3 28 2 47), BBk @ T M*”
FR A 55 DX SO s A D 224 i A 7 i X I M (B 3
5 347), Lk s R S IR R B AR I E S, W
Kl 2 pis.

:

e

—

-z Ofsxg ey O sgsxs

B2 REAEEXEM:

B % Set Conductor (- ) i M EEHL 2 A AL E
R, 2 W5 i 2 A T O MIAR A O 78 7 BR AR IS 5L P,
R —RRB S NE GG 3 R PR 3 5 417).
WA R S B R R ) AT R AE O, B R I
WA BB A NN P B ME. 228 kAP I, B Near(+)
for A5 24 i 78 w5 R Ao BT ME R AR SR A%,
WS AR T P BB A AR &, LK FLA i =45 78
mEAHAEMHESEA N (0k), N (o) 5 5o, #H48 H 584

AR o 8 AR 55 DS A% (B3 3 55 7 17).

bR B Reward (-) Bt 17— N7 i 22 il o AUH T
MBI EP R 3, 7858 kP B s, T 5o,
A AT o, 1K) 2 il iR BE R (0,) , S 38T 0, WEAT B
KA Il R B8 HOAH SR A% 0, , 34 0, INNTE 25 B8 A2
Fb, B XA s B 3 k.

|

03

™ A

VANE T G T E 0 Y@ W A e A I =
E3 ET5ISHBEBRENL
AR H 3 AR K, W BT
R(0;) = R¥(0;) + w'(R(0;)) + w'(R(0;))-
Horb: Re(o,) 51 S ALE NIRRT &5 %, R(
5T AR R o5 07 F B — B, R (o) 51 38842
WHEIL B &, w PR R T, w il SRR
A1

~—] |

(8)
0;)

D(0;) — Dn(0x
ol ey ©
He: D(o;) No; 5 P,RIBKIREE RS, Do (0r) N o BT
A AT 0, H 5 PFE B (1) 5t /ME, D (01) 0
BT AHA M o, Wi 5 P, PE 55 1 e K AR

_ Z£0},_1040;

R(0;) = = (10)
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