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Tech—Powered Lenovo Drives
Intelligent Transformation
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Age of Steam Engine

1760s-1840s
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Age of Information

5 1950s-2000s
FRARIKENITIWZE/IHSE Tech-Power

1870s = 1910s
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Smart ioT : AR & Computer Vision Technology
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Smart loT:
AR & Computer
Vision Technology s

EEARI G2 EE3IDMEEN
daystAR G2 daystAR 3D CV Camera

B YWBSLAM 6 HHEEUSESMET

Stereo SLAM and 6DoF Position Estimation

B SCHI3D Mesh s

Realtime 3D Mesh Reconstruction

B =#Es5IEY) MR 5

3D Feature-less Object Recognition
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Smart loT: AR & Computer Vision Technology

m WESLAM 6EHMEEIS S5t

Stereo SLAM and 6DoF Position Estimation

B SEHI3D Mesh EiE

Realtime 3D Mesh Reconstruction

B = 55508 H 51

3D Feature-less Object Recognition
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B@E Smart Infrastructure
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frastructure: AIOps (Artificial Intelligence for IT Operations)
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Art|f|<:|al Intelligence for
IT Operations (AIOps)
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EEARC AL

Al-driven Anomaly Detection & Fault Location in Data Center
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Millions of Log Lines

TFEIMX2K

1 Senior Engineer x 2 Days
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Faulty Server's Diagnosis
Log

SR AR BE S 513 A2 i P E AL

Al-driven Anomaly Detection & Fault Location in Data Center

EeeaMEE
Intelligent Detection
Algorithms
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Pattern
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Analysis Model
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Performance
Analysis Model
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Sequence

Analysis Model
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1 Senior Engineer x 2 Days

PNEETRRIM X2/ 85

1 Engineer x 2 Hour
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Smart Verticals
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Smart Verticals : SPS (Smart Production Scheduling)
based on Deep Reinforcement Learning
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SPS (Smart Production
Scheduling) based on Deep
Reinforcement Learning
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*O+ Google DeepMind
Challenge Match
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8 - 15 March 2015
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Game Tree Complexity
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TIC-TAC-TOE
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TIC-TAC-TOE
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GO

EFEMERE

Game Tree Complexity(GTC)
GTC = Ig (b")

b=933Z[E|F
b=branching factor
p=3

oD=plies

LAEItE 79451

Taking Go for example
THER

For a GO game on average
b=250 p=150

GTC 2 Ig(250™°%)=360
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- Game Tree Complexity ‘

FHPFEFN

Atoms In Universe

[ElfRSRH
- BENERE
Chess

- Game Tree Complexity

E3Liz

- EEMERE

GO |

- Game Tree Complexity ‘
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No. of No. of orders No. of machines Promised deliver day
production lines

9 9 2 S 3 (COC] 92x92

BRrr% 55N
_JE;“?@IJ Changeover cost

No. of supported
series per line
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Series/Model/No. of Machines

i 3ZHA

Promised Delivery Day

XEX1T B /BU S HT(E)

Correlated Orders/Lead Time

Rl
Rolling Order

=

Rush Order
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Task Package
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Task Package

Production Line
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- Game Tree Complexity ‘

FHPFEFN

Atoms In Universe

[ElfRSRH
- BENERE
Chess

- Game Tree Complexity

E3Liz

- EEMERE

GO |

- Game Tree Complexity ‘
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gﬁEHFFz -GC?ame Tree Complexity
- BENEFRE
[E|PRSRH
- BFENEFRE
Chess

- Game Tree Complexity

HFH F P RF

e @g{:wg%l;fg Atoms In Universe

TIC-TAC-TOE
- Game Tree Complexity‘




ANLAEE Human vs. ALl

HEF BIHATS i N R
Long scheduling cycle | Rapid response

HEem Az BB B e ZERIXE)]
Single target g B E Data-driven |

FHIEIK

Long learning curve

1Bl T A RZER RIS :I
Stable scheduling
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Virtual t
E;%&*& : environmen :
Real-world S IR A =1 * o
O&ab ) o FZE5 ﬁpoﬁi}/ﬁ el @ SR Bl .
% jﬂFF*?lb\*i*— — TD-refining gradient copy  1780&E-01 Agent-01 : — J 2285-01 Traj-01
2 RI7] o 3 — g —— % - N - 28
7/ \EL:I: '_jli j'ij’HﬁWé% — 32 \//\ : g G?EL_ o o gl PR B -G ¢ L=
e SN =L W - =02 g208-02 Traj-02 Batching
Core technology of SPS == ~— | Sopy  {7E1E-02 Agent-02 k J 3 ’ Setid
. . — X S
|: Mult_l-lntgrfgce_ Re_lnfolzlcemenl’i NI o= B 7] 4% 25 P e
earnin timization Networ Value Policy : s : Env-03 T azpa .
T GRAOnR Network &8 452203 Agent-03 N : J Gl e
S E#F1 Asynchronous update
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Core technology of SPS

Attention Mechanism based
Optimization Network

BRHFALE
Static Feature

BRI

Dynamic Feature

BRA\
Embedding
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Human vs. A.l. Results

XJEL:

o REFFEANTHIRZH=KPIRILE
o AlFFESIEIR LN FTAL

Comparison:

« Between human planner and SPS

« The schedule generated by Al algorithm
IS superior in terms of every KPI

FE /K Machines/day

1 TERZTHEH B =R Orders Fulfillment Rate

I 26.26%
I 75.15%

~EEeREAIAZE  Capacity Utilization Rate

I 39.77%
I, 907.09%

HEF¥EBF  Time Cost (min/day)

e 360
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Building Tech-Powered Lenoy jjoying Efficiency Dividend,
1ation -
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