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Why does mining matter?

300,000 years ago, the homo sapiens
Obtained resources by gathering

10,000 years ago, humans after the
agricultural revolution

70% agricultural resources come from mining Obtained resources by agriculture and
0 : P gathering
85% raw material comes from mining
95% energy comes from mining Today, WE

Obtaining resources by
agriculture and gathering STILL!

S o S

Mining is our primary means
of gathering.

G TAGE



Why do open-pit mines need unmanned solution

4 prominent pain points, Mining area is the ideal scene for
unmanned solution is urgently needed autonomous driving

Q Labor . Remote and harsh working condition =losen) A

Shortage | causes labor shortage o

g | g ﬁ well controlled Mining area
! o o o Is ideal for
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unmanned

Mining area vehicle

A Rising | Highlabor and management cost, characteristics
cost . High operation and maintenance cost

0090, | oy ' Low intelligence level, lack of data-
“'I'" based management means

g;efg:‘yent Harsh working environment, frequent
A cidents safety incidents .'LJTAGE
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"Unmatgned Valley TAGE s unmanned solution for open pit mines,
is a compiete s;t of unmanned transportation system consists of :
. Onboard sys‘tem — ‘“Rationalist”

Ground system -  “Watchman”

. Clbud based fleet management system - “Dubhe” .

@



Overview of the “Unmanned Valley”
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The “Vehicle — Ground - Cloud” system structure
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Rationalist
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The onboard system "Rationalist" consists of
unmanned truck terminal, auxiliary vehicles’

terminals (excavator, dozer, etc)




HW configuration has been optimized to adapt to f(:l RS T
the open-pit mining environment

------ { Lidar }( Radar }( Camera ) (GNSSHMU) (V2N+V2V> ( Malnbox )




“Rationalist” unmanned truck OBU

V2X and Perception
Positioning

stopper

| (Y é’/h |
i Steering robot raking robot i
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"Rationalist” auxiliary vehicle OBU OTAGE
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Watchman

The ground system "Watchman" includes road side
units (RSU) and various ground control terminals
(refueling area, crushing station, maintenance area,
etc.) which are the safeguards for the stable

operation of the system.
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“Watchman" ground system

V2Xx Lidar/Rader ~ Camera =8
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Roadside unit (RSU) Crusher

° (RIDVIRED aremiiing W) e *  Crusher status management

* Intersection blind area perception

. . . I [ Iti ic all [
. Regional dispatching based on Unloading position dynamic allocation

edge computing *  Parking area queuing management

redundancy
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Dubhe
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As the intelligent management center of the

unmanned transportation system, the cloud

based platform "Dubhe" is managing dispatching

planning, right-of-way command and centralized
monitoring to provide safe and reliable cloud

services for the unmanned transportation system.
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“MineSIM" simulation system
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SIL / HIL / DIL / VIL for agile iteration
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Dynamic auto
loading

G

Remote takeover -

Dynarﬁic'autc}
dumping
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2018, Oct Launched the 1st
unmanned truck

2019, Sep Passed expert group review
Signed commercial contract

2019, Dec Stage | Acceptance of
4 trucks’ fleet

2020, Oct Stage Il Acceptance of
6 trucks’ fleet 7x24h

\

Bayan Obo Iron Mine ‘
-

17 unmanned mine trucks, China’ s 1st national unmanned mine
truck demonstrator plot.

2021, Aug Final Acceptance of 17
unmanned trucks fleet
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p Signed commercial contract

ly Stage | Acceptance of
8 unmanned dumpers fleet

, Feb Stage Il Acceptance of
20 unmanned dumpers fleet

22, July Final Acceptance of
all 200 unmanned dumpers
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1015 days 0 accident operation

Cumulative driverless operation 71406km

Cumulative freight volume 564325tons







