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Date: 22nd January 2021 Speaker: Naoko Yamazaki

Space traveler, author, policy-driver, and mentor, whose passion for space and commitment
towards sustainability makes her a key figure in science and society, Naoko Yamazaki began
her space odyssey as a little girl with stars in her eyes and 2 decades later, she is an inspiring
leader and a model of perseverance. Since retiring from JAXA, she has dedicated herself to
further causes with a focus on sustainability, space education and research, and exploring
commercial space travel.

Yamazaki san enters the session with the fabulous earth-view from the ISS Cupola as her
background, one of her favourite views from space, she reveals. She puts a smile on the
Indian audiences’ faces by congratulating the success of Mission Mangal and excitedly telling
us how much she enjoyed the Indian movie of the same name. She also expresses her
anticipation for the upcoming joint lunar exploration of India and Japan.

Taking us through her journey, she starts from her childhood in Hokkaido, Northern Japan,
reminiscing about the clear skies which inspired her love for the stars and outer space. She
was convinced of her chances of going to space when she witnessed Japanese astronauts in
space in 1981 and decided to study aerospace engineering. She applied to be an astronaut
twice, once as a graduate, and later as an engineer in JAXA, which was followed by training
which spanned a period of 11 years and covered several countries and survival exercises
including freezing temperatures and underwater locations. Ironically, her batch was
nicknamed “The Peacocks”, birds with a beautiful but flightless plumage, as part of an
interesting tradition where training batches were named after flightless birds such as
penguins to wish them luck that the reverse would come true.

She talks about the trainings focus on team building, leadership, and situational awareness
and shares a few exciting moments such as micro gravity simulation, and the mission poster,
similar in fashion to the movie Armageddon. The actual mission was to deliver an Italian
logistics module called Leonardo to the ISS and Yamazaki san operated the robotic arm to
carry out the process. The inside of the discovery space shuttle used in the mission was
designed in the 1980’s and looked intensely complicated, but Yamazaki san points out that a
sleek and modern “Dragon” shuttle designed by Space X is already in use now. Talking about

resupply and delivery missions, Yamazaki san explains that ISS was constructed over 13
years, requiring many parts to be assembled, along with periodic repairs and maintenance.
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Inside the space station, Yamazaki san plants her feet on the floor and Noguchi san
hangs from the ceiling, but in space, there is no up or down, each person has their own axis,
and has to understand the other’s axis too, a refreshing concept worth bringing back to Earth.

Life in space is all about hyper organization and little glamour, the numerous articles in
the craft are barcoded and constantly checked on, the passengers do not have a minute to
spare, and there are micro spaces for meals that are had mostly at separate times. However,
the fellow travellers still dined together, played some music, and conducted fun micro
gravity experiments during their time off. An interesting discovery made during some
experiments was the lengthened life span of microbes in space, also reminding us of the need
to be cautious of bio-contamination in space. Another aspect of space life is the effect of the
altered environment on muscles and bone density, the former decreasing by 1% by the day
and the latter decreasing by 1.5% every month, making a 2-hour workout mandatory.

Back on Earth, Yamazaki san recalls feeling the weight of gravity, and the freshness of
the breeze, and the longing she had felt for space was overwhelmed with admiration
for the Earth.

Strong partnerships on Earth will extend human frontiers in Space. Talking about the
history of space collaboration, Yamazaki san comments on the united efforts of countries like
Russia and the U.S even during times of conflict, and the ISS project which will continue until
2024. She also speaks about the Artemis project, an initiative for a lunar gateway, a human
outpost to the moon and eventually to Mars, for which NASA has collaborated with Canada,
Japan, and several European agencies, with a potential for more nations to get on board.

While on the subject of expanding frontiers, she explains that there is a need to develop
sustainable technology in space and talks about how the ISS is testing ground. Presently,
water (including urine and sweat) and atmosphere are recycled, but the levels are only at
60%. While energy is solar generated, we would have to consider alternatives for long
journeys. Food is completely relayed from the ground at present, though it might not be long
before the experiments with space grown food yield results. 3D printers are in use and could
be considered for food generation too. On ground efforts include space 4DGs, a UN study
collaboration for which Japan cooperates by deploying small satellites for observations.
Alternatively, the discovery of water on the polar regions of Mars and other moons, and
billions of dollars’ worth of metal on asteroids have encouraged several probes and space
mining.

If survival means conservation in space, the Earth is no different. Our planet is breath-
taking, but the atmosphere is fragile, a mere 3% of available water is shared amongst 7.7
Billion people. Yamazaki san stresses that we consider our planet as space-ship Earth.

She concludes that to go farther, go together. The sun is resplendent, but during night on
earth, the influence of mankind can be seen from space, reminding us together we can
accomplish much more, to conserve, sustain, and explore.
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Yamazaki san proceeds to answer the piling questions from the audience on space
exploration, innovation, research, education, and policy.

Offering her views on the longstanding debate of whether space exploration is really worth
the steep expenses and resources for mankind, she suggests that the possibilities presented
by space exploration are boundless, the prospect of discovering resources and habitats for
the future, studying the universe, fueling innovation, and gathering inputs to preserve our
planet. Extending the thought to mining asteroids for rare metals and plans to inhabit life
sustaining planets, she expresses that exploring possibilities would pave the way for finding
solutions to environmental and societal problems on earth. However, she agrees that we
must proceed with wisdom, keeping in mind that needs are endless, and all resources are
limited. She suggests that we could learn about changing atmospheres from other once
inhabitable planets and develop a sustainable attitude both on Earth and in space.

Welcoming questions on opportunities for innovation in space technology, she speaks about
the increasing demand for heat resistant ceramics, and reusable space equipment, citing
Tesla’s completely reusable starship, and constant experimentation with alloys in the
Japanese startup ecosystem. Moving on to innovation in Artificial Intelligence, she says the
present spacecraft monitoring and controlling systems work with a 50/50 mechanism
between manual and automation mode. However, constant attempts are being made to
accommodate mistakes and prepare for high-risk situations, where Al may play a significant
role. She also suggests that as projects involving long-term space travel increase, the
dependence on Al would grow.

Addressing questions about her involvement in commercial space travel and collaboration,
Yamazaki san elaborates on the goals of Space Port Japan, of building an Asia wide space
network, launching satellites for independent studies, and gathering data about the water
bearing south pole of the moon, to execute manned missions to the moon. She speaks about
how international collaboration will empower countries in their exploration and promote
equal opportunity in space.

Delving into the details of the challenges of space travel, she answers concerns of biological
contamination in space and explains that there are several guidelines about releasing life in
space and bringing back extra-terrestrial samples to earth, with an emphasis on rules for
potentially life supporting planets such as Mars. Answering questions on the effects of space
travel on the human body, she explains that while adjusting to micro gravity is easy,
readjusting muscles and bones to gravity is challenging, and longer the stay in space, longer
the recovery time, although experiments to create artificial gravity are in progress. She also

reveals that astronauts undergo some permanent changes to vision, and the cause is yet to
be discovered. There has been an increase in space debris and possibility of collisions over
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the years, but monitoring systems are in place which can help maneuver space shuttles, and
new ways to deal with emergencies are always being thought of.

Yamazaki san shares her ways to cope with the psychological challenges in space such as
isolation and boredom, she sticks to a well-formed routine, communicates with crew, friends,
and family, and indulges in tea breaks as needed. She reminds us that carrying gratitude for
the support on ground is a big motivator.

Today, engineers, doctors, and journalists have been to space but looking ahead,
opportunities may arise for lawyers or anthropologists and even space tourists. Yamazaki
san hopes that soon a day will come where an artist can create a masterpiece, inspired by
the wonders of space.
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