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Aerospace scientists to meet HK fans

By KATHY ZHANG in Hong Kong

in. mmvamm and creativity.
0 He Polytech-

Science and space enthusiasts in
Hong Kong will get a chance to meet
Clunas mpae:mpaﬂa scientists and

who hay

nic University, three distinguished
scientists who participated in Chi-
na’s space exploration programs will
give lectures there at events to be

d to
the nations many r]eep—spam mis-
sions over the decades.

Starting Wednesday, several mem-
‘bers of a top-level delegation of aero-
space scientists will give talks at
universities and secondary schools
in Hong Kong. The scientists’ visits
come a week after China successfully
launched its Shenzhou XII space-
craft with three astronauts on Thurs-

day.

The visits are the biggest of their
kind in the past two years and the
most  extensive  cross-border
exchange visits since the pandemic
started in 2020.

Zhao Xiaofin, senior vice-presi-
dent of the China Academy of Space
“Technology, said through these visits
Hong Kong residents will be able to

‘better understand the nation’s devel-
opment, acoording to local Chinese-
language newspaper Ta Kung Pao.

Zhao added he hopes the visits
and the talks will engage more
‘young people in Hong Kong in scien-
tific endeavors and encourage them

held on ‘and Thursday.
The lecturers are Qj Faren, chief
designer of the Shenzhou spaceship,
Xie Jun, deputy chief designer of the
and chief designer of Beidou's third-
generation satellite, and Zhang He,
executive director of the Changle 4
probe project. The lectures will also
be broadeast live.
Twofurther lectures will beheld at
the University of Hong Kong on
‘Wednesday afternoon and Thursday

morning.

According to the university’s web-
site, three scientists — Hu Hao, chief
designer of the third stage of the
nations lunar exploration project,
Long Lehao, chief designer of Chi-
nas Long March rocket series, and
Sun Zezhou, chief designer of the
Tianwen 1 Mars probe — will give
talks at these two lectures.

Soil samples collected from the
moon by China’s fifth lunar explora-
tion mission in late 2020 will accom-
pany the scientists’ delegation to
Hong Kong, Ta Kung Pao reported.

The lunar soil will be displayed at the
Hong Kong Convention and Exhibi-
tion Centre from Sunday through
early July.

Hong Kong scientists also playeda
role in the success of bringing the
Tunar soil back to Earth.

Team effort

In the Chang'e 5 lunar exploration
mission, Yung Kai-leung, chair pro-
fessor of precision engineering and
associate head of the Department of
Industrial and Systems Engineering
of Hong Kong Polytechnic Universi-
ty, and his research team joined with
the China Academy of Space Tech-
nology to design and manufacture
the sampling system.

The exchange visits are jointly
organized by the Liaison Office of
the Central Peoples Government in
the Hong Kong Special Administra-
tive Region, the Hong Kong SAR
government, the China Association
for Science and Technology, Bauhin-
ia Culture Holdings, the National
Museum of China and the China
Aerospace Science and Technology
Corporation.

Inside

Astronauts enjoy many food, beverage choices in orbit

ByZHAOLEI
hackciacii

Astronauts on board the eore
module of China ion have

He noted that the dining area of
Tianhe has a microwave oven, a
refrigerator and foldable tables.

'Huang Weifen, the chief trainer of
Chinese said the food

a wide variety of foods specifically
designed for them to enjoy during
their three-month space journey,
acoording to project leaders.

Ji Qiming, assistant director of
the China Manned Space Agency,
told China Daily on Tuesday that
there are more than 120 kinds of
food and beverages inside the core
module, named Tianhe, or Harmo-
ny of Heavens. These carefully
selected foods and beverages are
nutritionally balanced, taste good
and can be kept for a long time.

and beverages have been divided
into weekly breakfast, lunch and
supper menus, adding that the
menus were made based on person-
al flavor preferences gathered
through a survey before the astro-
Tnauts set out on their mission.
Sources with knowledge of the
survey said that astronauts in the
Shenzhou XTI mission and crews for
the next three spaceflights were
invited to taste hundreds of specially
prepared foods and beverages and
then score them. Specialists in

charge of astronauts’ meals used the
survey results to improve the menus.

According to the survey, most Chi-
nese astronauts have a preference
for Sichuan-style spicy food. Inaddi-
tion, compared with sweet-and-sour
sauces, spicy sauces are always the
first to be used up, the sources said.

‘On Monday, the three

ding, fried potatoes and hot peppers
aswell as stir-fried rice with meatand

‘meat and stir-fried romaine lettuce.
‘The snacks for the day were peach
Jjuice, manmterl l:h;d(en gimn‘],

on board Tianhe — Major General
Nie Haisheng as the mission com-
mander, Major General Liu Boming
and Senior Colonel Tang Hongbo —
had congee with sweet-scented
‘osmanthus, coconut bread, quail egg
andsﬂy])lﬁervadmmrpk)rmm
breakfast. For lunch, there were
stewed pork chops, vegetable beef
soup, traditional Chinese rice pud-

Nie and his crew members
entered Tianhe on Thursday after-
noon after their Shenzhou XII
spacecraft docked with the module
earlier in the day.

The spaceship was launched by a
Long March 2F carrier rocket that
blasted off on Thursday morning
from the Jiuquan Satellite Launch
Center in northwestern China.

The three Chinese astronauts of the Shenzhou XII mission get
accustomed to the space station core module, Tianhe, in this image
captured by the Beijing Aerospace Control Center on June 17

JIN LIWANG / XINHUA
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Hitting the target on Mars

A team of scientists in
Hong Kong helped the
nation with its first
successful mission to
Mars by picking the

ideal landing site for the
probe’s lander spacecraft.
Chen Zimo reports from

Hong Kong.

RS

mephomm]eésedhymemnaNaummSpace
Administration shows the landing platform of

‘Wang Yiran, a postdoctoral fellow at Hong Kong
Polytechnic University’s Department of Land

SBurveying and Geo-Informatics. stands nexttoa
model of the Mars probe Tianwen 1at the China

‘Academy of Space Technology in Beijing.

‘Wu Bo (left) from PolyU led the teamn that helped.
'mapping and evaluating landing sites on Mars

for China's Tianwen 11ander.

Morgan Liu Wai-chung (right).. a]:umﬂmu)
fellow at PolylU, was responsible for
mZDmagesmEDrmdalsmremodnoe scenes
of the Martian surface for China's Tianwen 1
mission.

China's first Mars rover Zhurong. PHOTOS PROVIDED TO
CHINA DALY

PATH
TO GLORY

n front of Wang Yiran, a postdoctoral
fellow at Hong Kong Polytechnic Uni-
versity, was a set of black-and-white
photographs of a desolate desert —
‘nothing but rocks, dust and craters. Chinas
Tianwen 1 lander should have just landed
in this desert on Mars. The question for
her was: Where was its exact location on a
planet about half the size of Earth?

The set of images was taken by the
Tianwen 1 lander during its nine-min-
ute touchdown on Mars in May and had
Jjust been received by the China National
‘whether the Tianwen 1had landed success-
fully had yet to be confirmed or declared,
as the scientists and technicians had yet to
locate the lander.

The lander could be anywhere near its
target landing site, which was chosen with
input from Wang and her colleagues — a
20-strong team of scientists led by Profes-
sor Wa Bo in the Department of Land
Surveying and Geo-Informatics at PolyU.

The team, at the invitation of the China
Academy of Space Technology, had been
responsible for analyzing the safest site
‘on Mars to land the spacecraft. Such a site
needed to be the flattest area with the gen-
tlest slope. The team’ analysis was vital as
it could make or break the mission to the
Red Planet becanse there was no ground
control during the landing, as the distance
between Earth and Mars make it impos-
sible to control descent in

'Hong Kong teamn at meetings with national
astronautic scientists in Beijing.

Besides the pictures captured by the
Tianwen 1, the team’s previous discovery
also helped find the landing area. Since
2016, the team has been doing global anak-
ysis on the Martian surface. Through the
analysis, Wu and his team chose a plain,
known as Utopia Planitia in the northern
Martian hemisphere. [t Was located within
the latitude ranging from 5 to 30 degrees
north on Mars, sunny, low in elevation and
flat in terrain for landing and operations.

The team's first major worry was the
weather on Mars. The planets notorious
giant dust storms were looming as the
hemisphere entered summer. The storms
‘would block the sunlight that powers the
spacecraft and disrupt communications
with Earth. In June 2018, horrific weather
put down the United States’ Opportunity
rover, which did not respond toany signals
icsand Space

ion stopped trying i y
2019. S0 the Hong Eong team was on a
very tight schedule — they had only about
six weeks to conduct a thorough survey of
the initial targeting landing zone of 12,600
square kilometers of the plain, which is 11
times the size of Hong Kong, or two-thirds
that of Beijing. The image files and data
piled up reached 100 gigabytes.

Newalgorithms developed
Teehnological challenges followed. The
planet’s atmosphere, although much thin-
ner than Earth’, still affects the reflection
oflight and blurs the images, and thealgo-
rithms the team had at that time could not
meet the requirements for the operation.
To reduce the interference of the Mar-
tian atmosphere in the images, Morgan Lin
‘Wai-chung, another postdoctoral fellow in
the Hong Kong team, used his expertise to
ithm. Th

real time via radio signals. The event was

described as “nine minutes of terror’
‘Wu's team stood out during the mis-

sion with their innovative

mﬂdmmnsnuctthezl]msamssmhaﬂc
by the probe into 3D models to reproduce
the scene of the Martian surface despite

mapping and analysis

atmospheric i The algorithm
detailed topog-

techniques as well as experiences. They
had helped mapping and evaluating land-
ing sites on the moon for Chinas Change
4 lander in 2019 and the Chang’e 5 lander
in 2020. The latter also carried back lunar
surface samples for the first time in 44
ears.

The Tianwen 1 project comprised an
orbiter, a lander and a rover that was
named after China'’s god of fire — Zhu-
rong. The project started in 2016 and the
spacecraft was launched on July 23, 2020.

‘Upon joining the mission, the team was
prepared for any unexpected situation. The
mission’s research area was much larger
than that of a lunar exploration, and there
could be interference from the Martian
atmosphere.

Wang was the only member of the Polyll
team to work alongside the national astro-
nautic scientists in Beijing for the whole
project. Other team members, mainly
graduates, doctoral and postdoctoral stu-
«dents, had to remain in Hong Kong due to
the COVID-19 travel restrictions between
the Hong Kong Special Administrative
Region and the Chinese maintand.

‘Wang arrived in Befjing soon after the
probe entered Mars orbit in February. Vari-

‘Mars, captured by

raphy from a single image or multiple
images captured by cameras.

Moreover, Wang and her teammates
optimized the Al-based algorithms that
can tell craters and rocks apart in high-res-
olution images. The previous algorithms,
although they had been used in lunar
explorations, were not exactly suitable for
the Martian surfaceas craters on Mars had
‘worse weathering than those on the moon
due to the Red Planets atmosphere.

‘The improved algorithms dzveinpef] hy

ing, the professor was left with only three
‘hours toanalyze all the results and present
them to the authorities in Befjing.

Based on the data from the team, Wa
recommended to Befjing the three safest
‘oval-shaped areas within the targeting
landingzone. He analyzed the prosand
cons of the options, using data, dia-
grams, and clear logic to make the
case.

“Neat and deft. Well done,”
‘Wang heard a senior official
‘on the spot commenting on
their plan. Everyone seemed
satisfied.

“I'm aware that a scien-
tist’s sturdy strength, accu-
mulated over decades,
can be fully projected
under such an extreme
situation,” Wang said.

Beijing picked area
No 16 — the least
risky one found by
the team. It signaled
‘the team had accom-
plished its mission.
‘Wang, however, had
to wait for orders
until the big day —
the landing.

Upon receiving the
first group of images
sent back to Earth after
the landing, Wang, with
‘Ther familiarity with the
iconic impact craters,
instantly recognized the
locations of the craters
shown in the picture. Her
contribution had helped to
significantly narrow down
the search for the lander using
the cameras on the Tianwen 1
‘orbiter.

‘Wangs hitting the target was no
coincidence. When she was assigned
0 help locate the lander, the demand-
ing 27-year-old scientist trained herself to
memorize the features of the entire lind-
scape, until each crater became as familiar
as the “faces of friends”

‘Then came the bigannouncement from
the country’s space agency: “The lander
‘of China’s Tianwen 1 mission landed suc-
cessfully on Mars in the early morning of
May 15" The coordinates of the landing
site were 25.1 degrees north and 109.9
degrees east.

Pulling off the orbiting, landing and
roving on the Red Planet with just one
mission marked a milestone in China’s

FolyU greatly
wlnmtumaduutmmb‘.’o,ﬂmaam
more than 2 million rocks, and hundreds
of voleanic cones over the target landing
Tregion. Without the new method, the tasks
would have taken years to complete. In
2013, it took a dozen PolyU students more
than three months to hand-pick all the
potential obstacles within a much smaller
landing area of the Change 3.

Pressed for time, vorked

deep-space planetary exploration. It made
China the second country after the United
States to landand operate a rover on Mars.

Eyeing new heights

Back in Hong Kong, Wi and his team
members were overjoyed. “The Tianwen 1
mission is a mega project, and we'e only
a small part of the efforts of thousands of
‘people in supporting the mission’s accom-

as if it were in a relay race. “Everybody was
forever ready to answer calls and to take
over the work” Wang said.

During the mission, Liu slept only four
hours a day, the least among the team
members. But his hard work paid off as
Llumammmmmeupwiﬂ]meuﬂhe

advanced cameras and sp on
the spacecraft, were sent to Beijing. After
receiving the findings, Wang had to trans-
mit them back to her colleagues in Hong
Kong for analysis. She the

detailed models
uftmtarggﬂnglandingmnemhhmat

Allof my team members were
fully dedicated to the undertaking over
the past months,” he said.

The Hong Kong research team was
also impressed that the Tianwen 1 lander
ended up landing rigir near the center of
the area — an engineering feat that turned
their findings into reality.

Their jubilation and pride were shared
by the PolyU staff and Hong Eong's sci-

The high canmeras
unboardnanwml,se]fdevehpedwm

na, witha Y
mﬁmesmolmmmemsolmechang'e
2 — also contributed to Liu's work.

The team’s stress peaked the night
‘before the due date. The final data amount
‘was 50 overwhelming that the next-to-last
researcher in the relay race stayed up all
night for the ontcome. Others volunteered
t0 stay in the lab to lend a helping hand

when needed.
‘When Wang, the last
/ team member to pass on
the baton, put together
submitted

entific Since 2004, seientists
from the university have participated in
the nation’s space programs. Along with
‘Wu's team, another PolyU team, led by
Professor Yung Kai-leung, associate head
of the Department of Industrial and Sys-
tems Engineering, developed a surveil-
lance camera fixated on the Tianwen 1
lander. It was set to monitor the landing
‘and photograph the surrounding Martian
environment.

‘The surveillance camera Weight of 390
grams — the equivalent of two iPhone
11s — would have to withstand an impact
force about 6,200 times the force of Earth’s
gravity. “T'm so glad it did not break into
parts.” Yung said in jest at a press confer-

ence
in May
celebrating
the event.

“Given more
time, we could have
done it better,” Liu said,
adding he had gone to bed an
hour early to celebrate the successful
landing.

For Wang, being a part of the nation’s
space program is more like a reward for
a scientific researcher than a call of duty.
The researcher from Shandong province
Dbegan her doctoral studies in Hong Kong
in 2016, just as the Mars project began.
The world-class space project, a highlight
of her doctoral and postdoctoral days,
‘was her perfect graduation gift. If she is
offered another ticket to such missions,
she will definitely oblige. “I can't see a
single reason for me not to. [t'll be a gift.

umnomwhmhehmmmebisnm
For Wiy, he is now eyeing another feat
— setting his sights on the next possible
national space project, such as China's
explorations of the near-Earth asteroids
scheduled in the next five years or collect-
ing samples from Mars ina decade’s time.
‘The success of China’s Mars probe has

launch of the Tianwen 1, Wu's 9-year-old
danghter, who attends elementary school
in Hong Kong, took home a drawing

a*wild imagination of human life on Mars
in the foture’

After all, to many people, the end of the
mission is just the beginning of more pos-
sibilities in future.

Contact the writer at

o ibyhk.com

‘This photo released on June 11 by the
China Naticnal Space Administration
shows China's first Mars rover

Zhurong with the landing platform.
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