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Visual Person Discovery and Following of Indoor Monocular Robot

LUO Po
(School of Science and Technology, Fudan University, Shanghai 120013, China)

Abstract: This study researches on the visual detection and following of object people by indoor monocular robots,

which includes scene change detection algorithm, visual object people detection algorithm, Visﬁal object tracking
algorithm, and robot following, with focuses on scene change detection algorithmiand visual objegt tracking algorithm. A
high speed scene change detection algorithm judges whether the scene changes by constructing scene models. If the scene
changes, the algorithm outputs the change region, which is used by‘_tﬁe visual object detection algorithm. The experiment
shows this algorithm speeds up the system and alleviates the latency of robots. The visual object tracking algorithm
combines the appearance model and map information obtained in SLAM process. The map information can judge which
part of object bounding box is actually the background, which can reduce the effect of occlusion and object scale change
on appearance models This ‘alg\orithm improves visual object tracking performance in the experiments. This paper applies
the latest deep néurél networks to do visual object people detection. We train a small deep neural network with
enhancement on indoor people, which achieves a good balance between running speed and detection performance. Based
on the visual detection and visual tracking of target, we accomplish robot following. Since monocular robots can only get
the bearing information of target, the goal of robot following is keeping the target in the horizontally middle point of
image plane. The robot can successfully follow human even if the person is partially occluded.

Key words: SLAM; visual object detection; visual object tracking; robot following; online learning
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S 25 AT AN FE bR R AT & 2 — IR 4R AR
Je ), NI 5343 73 A score = area(ROIT NROIG)/
area(ROIT UROIG). ROL; 1B ER 53245 21 H AR AE,
ROl ZFriER B AR B SLAL B, R — ANl L 115
5¥ (score) KT 0.5, MIAA iz MiviE B2 R M. 55 N rEOY
Fabr 2 07 B W% (center location error). WS {E A
1B R SRR BB HARHE O A AR AR VE I H AR RO 2
[ PR PR B T
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(c) 28 6062 i, 6183 i, 6221 M, 6232 My
Ko FAREE IR, () Labl AL b 27 i

4; (b) Lab2 A H FRACHITE 7311, (c) Lab3 M H#5
TG HRR ™

2343 SEERAE R

T34 T REIEVEI SR FOR B
IR R R, ZCR U ) RSk ROR.

MEE 3 AT, ASCi 5T 5 H SLAM (1)
H ARE B 5325 1 B R AE 3 AN AT 1) 1 AN A
FEAE—, 1A EERREE 1 AN RS

42 #4175 System Construction

FZIELIIRCR. JEHRASGR T 5% SPT+MapPoint,
FAXS T SPT FEAIIES 70 LA 1 DL T UG T ORI 2
Tt BB B RIEAE R a3 0 H AR B BEAL,
FFABEAR L7 ) S R ARLI (0 5 A BE 0, AT P22 oo B
A% £ BE A F Y, FLAA A B 75 22 A6 P 32 SR A E.

K3 BB MINE (AL %)

R7S
Hs SPT+  FHXSPT
TLD  CT STRUCK SPT Nh _ s
* \ pPoint =271
Labl 7756 5841  90.13 5744 = 8239 42.75
Lab2  60.40 40 69.60. 4820  84.20 74.68
Lab3 7260 | 8260 #8880 8180  81.00 -0.97
\ .
o X4 BEDOMLEME B R)
A7
AR TLD CT STRUCK SPT SpT+  HAGISPT
MapPoint 7> (%)
Labl 47.23 103.01 2294 11373  55.96 50.79
Lab2 7241 12855 6427 101.04 4179 58.64
Lab3 61.02 3584 20.85 2821  21.49 23.8

R KSR Labl rh F AR A 6925 10 7 58 3 2
TLD B3EA CT 5H3E1% 0 ) 15 5015 F%, STRUCK I
BT, TLD SETE S R AR 2 e IE SRE 9, 75501
% B3 4 3 P B R A D AR A (0, SR 2R
AR, AELR 24 BB S35 DA UL £t BRE T A% [
$. CT St TR T B W H R, i 2 5
R EERS, B s ERT I 5 TRAAR . STRUCK fifii
Hh 10 1 1 S B B A 1X S5 F AT 5%, (E 6
(7L P B LB SPT S35 iy T AU B
B (SR HCR CT 2K B0 AR AN TX 43 (065 B BRHE P fr P 1%
135 B R B AR, MRIER. A SCHE A SPT+MapPoint
B35 R 5 A 2SI 1, BELLE R R T H A7 0 R 2 4
KR HL7E BRI BN 2, I B .
KT SPT B8 T B2 1) 42.75% HIIRTt.

Lab2 w1 FBR RN 7775 R AR 1k, 3040 44 AR
A Ak, CT SRR I 5 J6 RS . TLD B3 A 05 By 4b 7
RS, (EL ST FRRHOSMULAE 1k, 6 BE A8 (A
TR ], 435 2 o 0 ) o RO 0, (03
Bl . STRUCK % JLBHT, (52 75 445 10 3 241 T
~, WRB PR AR 5% SPT+MapPoint H
TR 05 T 10 AT R 0 52, A T SPT S0 7
74.68% [PFHXTHR T

Lab3 H 7 MBS W10 TE38 424 35 0 43030 24 5 A5 2
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i H AR G N A

RS AR A FRAR R, R AN R TLD Hik &
deFE, CT BREH 5. STRUCK ByERIELE. T H
FRARPRAE ™ B RS, A SCHE T EVEAH T SPT 1 &,
WA

DA E RS A 25 Bk, 1R LU DY Fh By,
STRUCK R I 4. A CHEH A ERE = T STRUCK
8{ 5 STRUCK #23lr. {E A 445 ) 4t P 2545 5
MR AG SPT Hikim &, fEA A E S G S )G, e T
e B R MR T. AR K AL B ER B bR N 3% 5
T, TR H B AR A 8, ek, H AR R
FEE AR A 55 ) RIS, A SCHR ) BVA LR SIS A A
BT 4.
2.4 M2 AEFNIRRE
2.4.1 HERFHHFR

th T F R ST VA g R (5 B 4t
H AriB R FIL R ML as NS UL B RAR XS T Hlas Ak
T 77 B0 A4 AR 76 5 IR AL A B0 3 50 R F 42 )
FATLF B AR AL T WL NG L K g e b

c=arg mcin(C,x -Ciy) 9

For e RENLE AN KRS, €, REHIRER B
KFALE, C AR B HI7KF A0 AL
242 PREGSLK

A E LR TN A 2 B AR AR IS I8 B,
I HSEBILAS N 0 30 EREE, A KBNS A AR
P A% K A0 B e ) AT L PR S A3 S ML A A AE
TR A I B i 9 A7 T T 19 E B0 R B

AW T IINLEE N T G2/ haEblas A, H 3

ZHNE 5 PR
%5 NBATGEESY o
Bk AT Ny BEBN
CPU N a'g " 17-4500U: % X% 1.8 GHz
mE  © 8G
B Intel HD Graphics 4400
%3k HLH
A 0.2 miB¥ G

10 FHEL 11 9L ds N L ERBESE R, Hlas Nis
B A H AR CRAFER BE 1AL T AL N3R5 S &
KPrL AL E. AR 10 AR 11, NERVIEATL, AL
S NEFNATEE, A BI85, Hlas N
JERTJTRTHE. B 11 A ) B o AR .

K11 ﬁﬁ%ﬂ%&kiﬁjﬁﬁ&&%ﬁﬁéﬁ

3 451G ) ¥

AN A T AR R LA BT
FRA (1 W6 2 T R OB 9. A SC R T 5
SR I L RO BE B ARG B, AR T M
0 4 75 2 F AL A E3EAT FAR AR 0 2000 92863
BF 45 503 B 5 - 26 390 5 10 4 S A A R 08 4T 3
FEHR (39 fps), B A RO A A I S (00 12 4T R 8L, 32
RGBT AR, WA PLIE AR, A R A
ST VI 51 /1N B 5 B T 26 7 ) 4SRRI AT 33 2]
HUR T BeHT (0745, R TR0 B I 4% 1 22 BEAS K. G 4
SLAM 3 5 B35 PO 15 26 16 i 002 A 0 e 7 f AL T i
P4 IR L 7 Se e T & b, WL AR A B ES
WIAELE AT B T IR R BE A
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