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

10,000 years ago, humans after the 
agricultural revolution
Obtained resources by agriculture and 
gathering

Today, WE
Obtaining resources by

agriculture and gathering STILL!

Mining is our primary means 
of gathering.

70% agricultural resources come from mining
85% raw material comes from mining

95% energy comes from mining

Why does mining matter?



4 prominent pain points, 

unmanned solution is urgently needed
Mining area is the ideal scene for 

autonomous driving
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Why do open-pit mines need unmanned solution
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Overview of the “Unmanned Valley”

“Unmanned Valley”

1
Parking lot：
Automatic 
depart & return

2

Testing field：
static/dynamic test

3

On the road：
Following

4

On the road：
Collision avoidance

6
Crusher：
Fixed location dumping

7

Dumping field：
Dynamic location dumping

Other scenes：

• Blast 
sheltering

• Rain/Snow

• Refueling

• Malfunction

5

Loading positioning：
Excavator guides the truck via V2V

Loading area：
Cooperation via V2V

RSU：
Blind spot
perception

RSU：
Hazard warning

RSU：
Dual network 
redundancy

5G Base station

RTK 
reference station



TAGE unmanned transport system“Unmanned Valley”
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The “Vehicle – Ground – Cloud” system structure



Rationalist



Lidar Radar Camera GNSS + IMU V2N + V2V Mainbox

HW configuration has been optimized to adapt to
the open-pit mining environment



MainBox
Vbox

“Rationalist”unmanned truck OBU 

Steering robot

Wire controlled chassis 

Braking robot

V2X and 
Positioning HMI

Perception

Remote 
stopper



GNSS V2X

TBox

Excavator terminal Dozer terminal

Manned/unmanned composite 
fleet terminal

Other vehicle monitor and 
protection 

"Rationalist" auxiliary vehicle OBU



Watchman



MainBox

GNSS V2X Lidar/Rader Camera

Roadside unit（RSU）

• HD video monitoring via 5G

• Intersection blind area perception

• Regional dispatching based on 
edge computing

• Relay station for dual network 
redundancy

Crusher

• Crusher status management

• Unloading position dynamic allocation

• Parking area queuing management

• Remote emergency braking 

“Watchman" ground system



Dubhe





“MineSIM" simulation system





SIL / HIL / DIL / VIL for agile iteration



Dynamic auto 
loading

Dynamic auto
dumping

Remote takeover Automatic 
depart/return



Bayan Obo Iron Mine
17 unmanned mine trucks，China’s 1st national unmanned mine 
truck demonstrator plot.

2018, Oct Launched the 1st

unmanned truck 

2019, Sep Passed expert group review
Signed commercial contract

2019, Dec Stage I Acceptance of
4 trucks’ fleet 

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

2021, Aug Final Acceptance of 17 
unmanned trucks fleet

Business cases



2019, Sep Signed commercial contract

2020, July Stage I Acceptance of
8 unmanned dumpers fleet

2021, Feb  Stage II Acceptance of 
20 unmanned dumpers fleet

2022, July Final Acceptance of 
all 200 unmanned dumpers

Erdos Yongshun coal mine
Signed commercial operation contract of 200 unmanned non-rigid dumper 
with one of the largest mine transportation EPC - Inner Mongolia ZHXL

Business cases



SPIC Huolin river coal mine

The 1st open tendering project of coal mine unmanned transportation in China

2019, Sep Signed commercial 
contract 

2019, Nov Phase 1 acceptance

2020, May Realized night shift work

2020, Jun Final acceptance

Business cases





1015 days 0 accident operation

Cumulative driverless operation 71406km

Cumulative freight volume 564325tons
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