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In most suburbs of Beijing, 
the word skyrocket is usu-
ally used to describe the 
soaring price of property 

that has resulted from China’s 
rapid urbanisation and the thriv-
ing real estate market.

However, for 16 people in an 
inconspicuous compound on the 
northwestern outskirts of the city 
the adjective is almost always used 
literally.

They are the only people in 
a population of 1.3 billion who 
are active, qualified astronauts. 
They are now training for one of 
the most spectacular endeavours 
of the coming decade: building 
and operating China’s first space 
station. Construction will begin in 
2020, and the station, which will 
be designed to last at least 10 years, 
will come into service two years 
later. Each group of astronauts will 
occupy it for three to six months 
at a time.

“Missions to the space station 
will last much longer than previous 
assignments,” said Fei Junlong, 
who was sent into space aboard 
Shenzhou VI in 2005.

“The station’s systems will be 
more advanced and sophisticated 
than those on the Shenzhou series 
of spacecraft and the Tiangong 
space laboratories, so the 
astronauts will require far greater 
knowledge, ability and skill.

“We astronauts must continue 
to improve our abilities and learn 
how to operate and maintain the 
equipment that will be used on the 
space station.”

Mr Fei was speaking to reporters 
during an open house held at the 
Astronaut Centre of China in 
northwestern Beijing to mark the 
20th anniversary of the founding 
of the People’s Liberation Army 
Astronaut Group.

Nie Haisheng, Mr Fei’s partner 
on the Shenzhou VI mission, said 
China’s astronauts now have a 
wider range of training methods 
designed to help them become 
familiar with the advanced 
equipment that will be used on the 
space station.

According to the plan of action, 
a Long March 5B heavy-lift rocket, 
now being developed, will put the 
station’s core module into orbit 
in 2020. That will be followed by 
at least four manned missions 
to carry astronauts into space to 
assemble the station. In common 
with previous space missions, the 
government has not made public 
any figures related to the cost of 
the project.

If  the United States-led 

International Space Station is 
retired in 2024 as planned, the new, 
as yet unnamed, Chinese facility 
will become the only permanent 
space station.

Although China has trained 21 
astronauts over two generations, 
only 11 of them have taken part 
in the country’s six manned space 
missions. The third batch of 

trainees will be chosen this year.
Candidates for the space station 

mission will be chosen according 
to their performance in training 
and through expert assessment, so 

no one yet knows who will be the 
first to board the station.

“We are lucky to be in this great 
new era,” said Liu Boming, who 
took part in the Shenzhou VII 

mission in 2008. “We must race 
against time to prepare for the 
upcoming space station mission.”

In 1992 the Central Committee 
of the Communist Party of China 

approved plans for the country’s 
manned space programme drawn 
up by a number of eminent 
scientists.

Three years later the Central 
Military Commission decided that 
the astronauts should be chosen 
from veteran pilots in the PLA Air 
Force who had at least 600 flight 
hours in fighter jets or attack 
aircraft.

More than 1,500 pilots applied, 
and after several rounds of 
stringent tests the number was 
whittled down to 14. In January 
1998 they became the founding 
members of the PLA Astronaut 
Group, and in 2010, they were 
joined by seven new astronauts 
who were also experienced Air 
Force pilots.

On October 15, 2003, China 
carried out its first manned space 
mission, sending Yang Liwei on a 
21-hour series of Earth orbits in 
Shenzhou V.

During his 373,000-mile 
expedition, 210 miles above 
the planet, Mr Yang, then 38, 
simultaneously displayed the 
Chinese and UN flags to hundreds 
of millions of Chinese who were 
witnessing his feat on television, 
and said in relayed message in 
both Chinese and English: “Make 
use of outer space peacefully and 
for the benefit of all humankind.”

Now a major general and 
bestowed the honorary title “Space 
Hero”, Mr Yang is deputy director of 
the China Manned Space Agency.

In the 14 years since his 
momentous journey, China has 
evolved from a second-tier player 
in the global space race into a great 
power.

In 2003 the country conducted 
just seven space missions, while 
Russia undertook 21 and the United 
States made 23. This year China 
will conduct at least 40 unmanned 
missions in an ambitious schedule 
that is likely to outnumber those of 
both the US and Russia.

Moreover, since 2003, China’s 
six manned spaceflights have 
totalled 68 days and orbited Earth 
1,089 times, while the country’s 
astronauts have travelled more 
than 28 million miles in space 
and conducted more than 100 
experiments.

Chinese astronauts have also 
undertaken extravehicular activity, 
conducted several extended 
missions inside the Tiangong I and 
II space laboratories and delivered 
a 40-minute lecture from space 
that was watched by more than 60 
million students at about 80,000 
schools.

By JING SHUIYU

Burgeoning self-driving 
technologies are expected to give 
China an edge in advanced driver 
assistance systems, algorithms 
and software, analysts say.

At present ADAS, which mainly 
include radar, cameras and 
ultrasonic sensors to make driving 
safer, has a relatively low rate of 
market penetration in China.

“The rate in China is between 3 
and 6 per cent, and in the United 
States or Europe it is about 8 to 
12 per cent,” said Zheng Fangdan, 
a senior consultant with the 
Chinese research firm CCID 
Consulting Co.

Thanks to the driverless-car 
push, the country’s ADAS market 
is forecast to grow to 87.7 billion 
yuan (£9.8 billion) in 2020 from 
11.7 billion yuan in 2015, she said 
at a seminar.

This corresponds with global 
trends.

A Goldman Sachs report 
forecast that the market for 

advanced driver-assistance 
systems and autonomous 
vehicles would grow from $3 
billion (£2.14 billion) in 2015 to 
$96 billion in 2025 and $290 
billion in 2035.

Algorithms and software, 
key to delivering autonomous 
cars, will undergo considerable 
development in the future, Ms 
Zheng said.

Yu Jie, co-chief executive officer 
of JointWyse Automotive Co of 
Beijing, agrees. He said: “We 
predict further strides in software 
capabilities for interpreting visual 
and other inputs driven by sensors 
to make fully autonomous driving 
a reality.”

D e m a n d  f o r  s e n s o r s , 
networking and other elements 
vital to autonomous driving 
would also be created, he said.

China has been working to 
clarify the legal implications of 
autonomous vehicles, which are 
on a fast ramp to commercial 
availability.

Local authorities in Beijing 
recently issued the country’s 
first guideline on road tests of 
autonomous motor vehicles. 
Later, the Ministry of Transport 
says that it would conduct 
research before adopting policies 
on autonomous technologies this 
year.

The central government may 
issue the first nationwide licence 
plate for testing driverless cars 
in June, Zhu Xichan, a professor 
at the School of Automotive 
Studies of Tongji University, said 
at the World Autonomous Vehicle 
Ecosystem Conference held in 
November.

Though the promise of 
autonomous cars is exciting, 
“innovation comes with risks”, 
the Goldman Sachs report 
says.

“Turning control over to 
software could lead to new 
hacking vulnerabilities and other 
hazards — liability issues that 
companies can’t ignore. Cars 
that allow drivers to intervene 
in emergencies is a more likely 
scenario.”  

Companies are likely to 
concentrate on fine-tuning 
partial automation over the next 
few years to overcome software 
challenges facing self-driving 
vehicles, it says.

By CAO CHEN

Shanghai has installed a set of 
3-D printed bus shelters, believed 
to be the world’s first, to serve a 
bus route in suburban Jinshan 
district.

The shelters, built by a Shanghai 
company, feature a closed-loop 
design that looks like a rectangular 
frame, and which is 16.7ft long, 
4.9ft wide and 8.8ft high. 

Placed along a country road 
in Fengjing town, the futuristic 
structures that come with original 
ink marks left on the surfaces, 
are believed to be the world’s 
first produced by 3-D printers, 
says 3ders.org, a global news 
organisation dedicated to providing 
the latest news, trends and analysis 
in the 3-D printing industry.

“All the printing materials 
are from recycled and classified 
industrial waste or tailings,” said 
Wang Aijuan, who is responsible for 
the 3-D bus stop project at WinSun 
Construction Technologies. “The 

printing process is environmentally 
friendly, because such new 
technology does not produce 
additional waste.”

The company, which has been 
working on the development of 
3-D printing technology for the 
construction industry and related 
products for more than a decade, 
says 3-D printing technology can 
save up to 60 per cent of building 
materials and 50 to 80 per cent of 
manpower, which greatly improves 
work efficiency and helps reduce 
costs.

“Normally it takes several days 
to build a bus stop, and traffic is 
blocked during the construction,” 
Ms Wang said. “However, it takes 
no more than an hour to set up a 
3-D bus stop at the side of the road, 
after printing and transport.”

“In addition, the 3-D printed 
structures are five times stronger 
than those built in traditional 
ways,” she said.

The 3-D bus stop project has been 
launched as a pilot programme to 

demonstrate the practicality of this 
application for the potential 3-D 
printing of future bus shelters, Ms 
Wang said. The company plans to 
promote the idea nationally and 
even globally, incorporating more 
functionality into the bus shelters, 
such as chairs, garbage cans and a 
small table.

Many industries and fields in 
China have embraced 3-D printing 
technology for its high efficiency 
and ecological benefits. The value 
of output from the country’s 3-D 
printing industry is expected to 
reach $7.68 billion (£5.47 billion), 
or one-third of the global market, 
by 2020, the China Industry 
Information Institute says.

As a specialist in 3-D printed 
buildings, WinSun has attracted 
many headlines for its various 
3-D printed structures, such as 10 
single-storey houses in Shanghai, 
a standalone villa in Suzhou, 
Jiangsu province, and 19 local 
government office buildings in 
Dubai.

Astronauts prepare for a new era of exploration 
The nation is planning its most ambitious space project yet — a manned station that  

will act as a base for experiments and further exploration. Zhao Lei reports

Self-driving technology gives a cutting edge

A visitor tries a self-driving system at an automotive expo in Hangzhou, Zhejiang province.
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People wait at a 3-D printed bus stop in Fengjing town, Shanghai. YIN LIQIN / CHINA NEWS SERVICE
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The rate of market penetration of 
ADAS in China
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All undertook a large number of 
training programmes, plus tests 

related to spaceflight, in-orbit 
operations, resistance to extreme 

conditions, and knowledge of 
emergency procedures

Yang Liwei 
Shenzhou V mission in 2003.

Fei Junlong
Shenzhou VI mission in 2005.

Nie Haisheng
Shenzhou VI mission in 2005 
and the Shenzhou X/Tiangong 
I mission in 2013.

Zhai Zhigang
Shenzhou VII mission in 2008. 
He was the first Chinese astronaut 
to engage in a spacewalk.

Jing Haipeng
Shenzhou VII mission in 2008, 
the Shenzhou IX/Tiangong I 
mission in 2012 and the Shenzhou 
XI/Tiangong II mission in 2016. 
He was the first Chinese astronaut 
to participate in three spaceflights.

Liu Boming
Shenzhou VII mission in 2008.

Liu Wang
Shenzhou IX/Tiangong I mission 
in 2012.

Zhang Xiaoguang 
Shenzhou X/Tiangong I 
mission in 2013.

Liu Yang
Shenzhou IX/Tiangong I mission 
in 2012. The first Chinese woman 
in space.

Wang Yaping
Shenzhou X/Tiangong I mission 
in 2013. The second Chinese 
woman in space.

Chen Dong
Shenzhou XI/Tiangong II mission 
in 2016.

Shenzhou V 
Launched on Oct 
15, 2003, lasting 
21 hours. China’s 
first manned 
space mission. 
One astronaut.

Shenzhou VI 
Launched on Oct 
12, 2005, lasting 
nearly 5 days. Two 
crew members.

Shenzhou VII
   Launched on Sept 25,  
     2008. First extravehicular    
        activity by a Chinese 
             astronaut. Three 
                   crew members.

             Shenzhou IX
               Launched on June 16,  
           2012. China’s first space 
        docking procedure (with   
      Tiangong I) and the first 
   time Chinese astronauts   
 worked in a space laboratory. 
Three crew members.

Shenzhou XI 
Launched on Oct 17, 2016, 
lasting 33 days. The longest 
stay in space by Chinese 
astronauts. Two crew members.

All pilots in the People’s Liberation 
Army Air Force. Age: 25 to 35

At least 600 flight hours in fighter or 
attack jets, and good service records

Physically fit, excellent performance 
in psychological evaluations

Height: 5ft 3in to 5ft 8in

Weight: 121lb to 154lb

Nonsmokers with low alcohol intake

SELECTION CRITERIA FOR THE FIRST TWO 
GENERATIONS OF SPACE TRAVELLERS

Tiangong I
Launched on Sept 29, 2011. China’s first 
space laboratory received two teams of 
astronauts from the Shenzhou IX and 
Shenzhou X missions.

Shenzhou X 
Launched on June 11, 2013. 
During the mission, the first 
space lecture for Chinese 
students was made. Three 
crew members.

Tiangong II 
Launched on Sept 15, 2016. 
China’s second space 
laboratory, crewed by 
astronauts from Shenzhou XI.
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