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1) https://en.wikipedia.org/wiki/Deep-Blue_(chess_computer).
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3) https://en.wikipedia.org/wiki/BigDog.
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B 1 (MERFE) 5T DARPA Grand Challenge 2005 [5HY Stanley

Figure 1 (Color online) Stanley after the 2005 DARPA Grand Challenge (J5H: https://commons.wikimedia.org/w/
index.php?curid=2807954)
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4) https://en.wikipedia.org/wiki/Stanley_(vehicle).
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Figure 2 (Color online) Imaging and modeling in multiscale
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Figure 3 (Color online) Challenge in categorization — appearance variations
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Figure 4 (Color online) Hierarchical object recognition and scene understanding
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R 6 A A B O AR EL SIS LA T BE RS TE S A NI SR ER AR IR BT R A5 Rl 5 %
HORR. SR GeNLAR RN FL S AN R — m2, A 288 h 75 Bl I i st 4 G ik N P dd ot i
UL TH P 22 B SN L St S P A L RIS BRI A N M N T T L S
JRK i) .

T I BN R S8 B BT I AR R AT IR SRR R SRR R 4D S AN S R A S R G R E
Ihfg. BB rR RAAELENE NN RGN, [RIIHEFEAEVE A P S LS SR LE [ — & n =2 1A
MO, XTI Esr 5, Bl HLE R RN B FE IR, AT g1 2 P P 3 AR A b 45/ i 55F
FEFE AR ). SURN R T N S B KL, B TR B S AR AE, X R ERAE A TR T B Al
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]I G A AE AR AR IR, [R5 A% et 9 AR SR, DR DR AIE S IR 41 0 e — T Bl 2 e o A R BT £ 24
BRI P 2 B 1 4

RIS T3R8 5, 4R G RUBE S5 i) FRUSE 2 M) (47 ELA9 425 ] A R A L T B2 (1 1) i, 3K
J7 AR AEIE SN UM ZIEALIL S FARBLEEN, #OT BRSPS B X s ) RUBE (e
b, X5 BRI R R LSRN, BR TR BB A B R SR R b, Xk B R AN b e
2 AT .

4.8 Bk 8: 1THEAE
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R, X — A ) BT VA AR R B TS RE JJER T A IR 52 B AR, PCA (principal component
analysis) {EN—F A B LPER 4 F B, RETE 60 FAAHA R T R0 KR, (2R T Ere ), |
| 90 A ZHAF R V2 R B4 R & A RORAT Hl (IR BE 2 5T, HAEARARZE 90 AP &
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1255, & RETHR B EAEALBERE 1 5 DUFE LA SRAFAE EOR B, — M1 2 B X BE R e . Fan
Hui [, AlphaGo A/ 1 48 4~ CPU Ml 8 4> GPUs . 1T AR B SEFA S KRN 5 28 L5 AR TH 5
R E AR DIFE 5 Bl AT EN U S = 5N, Rk 2D HER A TR R 4R T T 5 B L, [
I DHAE 5 2 PR AR BUAE [ A B R I T 70 22—

5 ZRiE

A SR RN A L AT RIRE I 2 —, X —Jr HRIIE T S5 AN A AL, [ 2 R REAL
SR RIR R E B DMESR TR S B0 TS5 1E 8 — KRR S B R G Sk bl 2=
N BRRIE G5 5 2 i 19 1, DRI RN SRR IR RE 0 (U =BT AT 52 B i = SR STHE R B A1, 7] 4 11
2T HLE NEER R . 12 20 RIS 58 B AR GEAE AR R IR AE SIS i R PG T SRR, (HAA
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Towards real world perception and interaction
Xilin CHEN'*, Shi-Min HU? & Lifeng SUN?

1 Institute of Computing Technology, Chinese Academy of Sciences, Beijing 100190, China;
2 Department of Computer Science and Technology, Tsinghua University, Beijing 100084, China
*E-mail: xlchen@ict.ac.cn

Abstract Perception and interaction are the most important and essential parts of an intelligent machine. They
are crucial and even unique channels by which to learn from the real world. In the past two decades, there has
been significant progress in closed world research on perception and/or interaction. With the current rapid de-
velopments in the areas of service robots and unmanned vehicles, perception and interaction are confronted with
challenges from the real world. This paper briefly reviews the history of computer perception and interaction,
and lists eight problems in real world perception and interaction that, if solved, will elevate the perception and
interaction capabilities of intelligent machines from a specialist- to human-level in the real world.

Keywords perception, interaction, computer vision, robot
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