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Renault EZ-PRO Concept Envisions 

Robo-pods System For Last Mile 

Delivery
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At the Hannover Motor Show, Renault has unveiled the EZ-PRO, an autonomous, electric, 

connected and shared robopod concept, that envisions a futuristic system for last mile 

delivery solutions.

The concept consists of an autonomous leader pod and driverless robopods. Renault 

believes that the management of the last mile will not be completely automated as 

people will remain at the heart of transport activities for the foreseeable future.

The leader pod hosts a human concierge who supervises the delivery of goods and 

services and its fleet.

Released from the constraints of driving, the concierge can focus on value-added tasks, 

such as supervising the itinerary planning and driverless robopods, or ensuring efficient 

and customized service, such as in-person, premium delivery of groceries or fragile 

objects.

Among the distinctive features of the vehicle are the front access, the joystick controller 

and a four-wheel steering system.

The fleet of driverless robopods car either follow each other by platooning or move 

independently.

The EZ-PRO can be customized to meet a variety of specific business needs.

The vehicle was conceived as a shared solution: a convoy of pods leaving from the same 

hub and managed by the same logistics operator can carry different types of goods and 

merchandise, each pod having its own paymaster, theme, clientele and delivery place.

They are however operated by the same electric and autonomous platform. In the same 

manner, a pod can make a series of deliveries for one online store and another series 

for a different store. These shared scenarios contribute to maximize productivity and 

save costs.

The Renault EZ-PRO Concept is an autonomous delivery system consiting

of an autonomous leader vehicle and a number of modular driverless 

robopods.

Speaking about the concept, Laurens van den Acker, Senior Vice 

President, Groupe Renault Corporate Design commented: “With EZ-

PRO, we continue our exploratory work around urban shared mobility 

of the future.”

“Focused on delivery solutions, this autonomous, connected and 

electric concept represents the ideal tool, being both a creator of 

opportunity for professionals and a facilitator of services for all its 

users, direct or indirect. It is based on Renault’s expertise in 

commercial vehicles and on the brand’s DNA, which places people 

at the heart of its solutions.”
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NASA's most advanced space laser satellite blasted off Saturday on 

a mission to track ice loss around the world and improve forecasts of 

sea level rise as the climate warms.

Cloaked in pre-dawn darkness, the $1 billion, half-ton ICESat-2 launched aboard a 

Delta II rocket from Vandenberg Air Force base in California at 6:02 am (1302 GMT).

"Three, two one, liftoff!" said a launch commentator on NASA television.

"Lifting ICESat-2 on a quest to explore the polar ice sheets of our constantly changing 

home planet.“

The launch marks the first time in nearly a decade that NASA has had a tool in orbit 

to measure ice sheet surface elevation across the globe.

The preceding mission, ICESat, launched in 2003 and ended in 2009.

The first ICESat revealed that sea ice was thinning, and ice cover was disappearing 

from coastal areas in Greenland and Antarctica.

In the intervening nine years, an aircraft mission called Operation IceBridge, has 

flown over the Arctic and Antarctic, taking height measurements of the changing ice.

But a view from space—especially with the latest technology—should be far more 

precise.

An update is particularly urgent since global average temperatures have climbed year 

after year, with four of the hottest years in modern times all taking place from 2014-

2017.

"Loss of things like the sea ice that covers the Arctic ocean affects our weather, 

and loss of ice that covers Greenland and Antarctica raises sea level," said Tom 

Wagner, cryosphere program scientist at NASA.

He added that the satellite should reveal new insights into the ice in the deep 

interior of Antarctica, which is area of mystery to scientists.
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Potent laser

The new laser will fire 10,000 times in one second, compared to the original ICESat which 

fired 40 times a second.

Measurements will be taken every 2.3 feet (0.7 meters) along the satellite's path.

"The mission will gather enough data to estimate the annual elevation change in the 

Greenland and Antarctic ice sheets even if it's as slight as four millimeters – the width of a 

No. 2 pencil," NASA said in a statement.

Importantly, the laser will measure the slope and height of the ice, not just the area it 

covers.

"Our data will allow ice sheet 

modelers to make better 

predictions of the future," said 

Tom Neumann, deputy project 

scientist for ICESat-2.

Though powerful, the laser will 

not be hot enough to melt ice 

from its vantage point some 

300 miles (500 kilometers) 

above the Earth, NASA said.

The mission is meant to last 

three years but has enough fuel 

to continue for 10, if mission 

managers decide to extend its 

life.

NASA blasts off space laser satellite 

to track ice loss



New 3D-printed cement paste gets 
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Purdue University researchers have 3D-printed cement paste, a key ingredient of the 

concrete and mortar used to build various elements of infrastructure, that gets tougher 

under pressure like the shells of arthropods such as lobsters and beetles. The technique 

could eventually contribute to more resilient structures during natural disasters.

"Nature has to deal with weaknesses to survive, so we are using the 'built-in' 

weaknesses of cement-based materials to increase their toughness," said Jan Olek, a 

professor in Purdue's Lyles School of Civil Engineering.

The idea would be to use designs inspired by arthropod shells to control how damage 

spreads between the printed layers of a material, like trying to break a bunch of 

uncooked spaghetti noodles as opposed to a single noodle.

"The exoskeletons of arthropods have crack propagation and toughening mechanisms 

that we can reproduce in 3D-printed cement paste," said Pablo Zavattieri, Purdue 

professor of civil engineering.

3D-printed cement-based materials -- such as cement paste, mortar and concrete --

would give engineers more control over design and performance, but technicalities have 

stood in the way of scaling them up.

What if the inherent weaknesses of a material actually made houses and 

buildings stronger during wildfires and earthquakes?

The first-ever bioinspired 3D-printed cement paste element shows 

promise for making infrastructure more resilient to mechanical loads, 

like those that occur during natural disasters. Credit: Purdue University 

Concrete 3D Printing Team/Mohamadreza Moini
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Purdue engineers are the first to use 3D printing to create bioinspired

structures using cement paste, as shown in a published paper and the 

frontispiece for an upcoming print issue of the journal Advanced Materials.

"3D printing has removed the need for creating a mold for each type of design, so that 

we can achieve these unique properties of cement-based materials that were not 

possible before," said Jeffrey Youngblood, Purdue professor of materials engineering.

The team is also using micro-CT scans to better understand the behavior of hardened 

3D-printed cement-based materials and take advantage of their weak characteristics, 

such as pore regions found at the "interfaces" between the printed layers, which 

promote cracking. This finding was recently presented at the 1st RILEM International 

Conference on Concrete and Digital Fabrication.

"3D printing cement-based materials provides control over their structure, which can 

lead to the creation of more damage and flaw-tolerant structural elements like beams or 

columns," said Mohamadreza "Reza" Moini, a Purdue Ph.D. candidate of civil 

engineering.

The team was initially inspired by the mantis shrimp, which conquers its prey with a 

"dactyl club" appendage that grows tougher on impact through twisting cracks that 

dissipate energy and prevent the club from falling apart.

Some of the bioinspired cement paste elements designed and fabricated by the team 

using 3D printing techniques include the "honeycomb," "compliant" and "Bouligand" 

designs, called "architectures.“

Each of these architectures allowed for new behaviors in a 3D-printed element once 

hardened. The Bouligand architecture, for example, takes advantage of weak interfaces 

to make a material more crack-resistant, whereas the compliant architecture makes 

cement-based elements act like a spring, even though they are made of brittle material.

New 3D-printed cement paste gets 

stronger when it cracks -- just like 

structures in nature

The team plans to explore other ways that cement-based elements 

could be designed for building more resilient structures.
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An alternative to these energy-intensive cooling methods is passive daytime radiative 

cooling (PDRC), a phenomenon where a surface spontaneously cools by reflecting 

sunlight and radiating heat to the colder atmosphere. PDRC is most effective if a 

surface has a high solar reflectance (R) that minimizes solar heat gain, and a high, 

thermal emittance (Ɛ) that maximizes radiative heat loss to the sky. If R and Ɛ are 

sufficiently high, a net heat loss can occur, even under sunlight.

Developing practical PDRC designs has been challenging: many recent design 

proposals are complex or costly, and cannot be widely implemented or applied on 

rooftops and buildings, which have different shapes and textures. Up to now, white 

paints, which are inexpensive and easy to apply, have been the benchmark for PDRC. 

White paints, however, usually have pigments that absorb UV light, and do not reflect 

longer solar wavelengths very well, so their performance is only modest at best.

Researchers at Columbia Engineering have invented a high-performance exterior PDRC 

polymer coating with nano-to-microscale air voids that acts as a spontaneous air 

cooler and can be fabricated, dyed, and applied like paint on rooftops, buildings, water 

tanks, vehicles, even spacecraft -- anything that can be painted. They used a solution-

based phase-inversion technique that gives the polymer a porous foam-like structure. 

The air voids in the porous polymer scatter and reflect sunlight, due to the difference in 

the refractive index between the air voids and the surrounding polymer. The polymer 

turns white and thus avoids solar heating, while its intrinsic emittance causes it to 

efficiently lose heat to the sky. The study is published online today in Science.

With temperatures rising and heat-waves disrupting lives around the world, 

cooling solutions are becoming ever more essential. This is a critical issue 

especially in developing countries, where summer heat can be extreme 

and is projected to intensify. But common cooling methods such as air 

conditioners are expensive, consume significant amounts of energy, 

require ready access to electricity, and often require coolants that deplete 

ozone or have a strong greenhouse effect.

The team -- Yuan Yang, assistant professor of materials science 

and engineering; Nanfang Yu, associate professor of applied 

physics; and Jyotirmoy Mandal, lead author of the study and a 

doctoral student in Yang's group (all department of applied 

physics and applied mathematics) -- built upon earlier work that 

demonstrated that simple plastics and polymers, including acrylic, 

silicone, and PET, are excellent heat radiators and could be used 

for PDRC. The challenges were how to get these normally 

transparent polymers to reflect sunlight without using silver 

mirrors as reflectors and how to make them easily deployable.

They decided to use phase-inversion because it is a simple, 

solution-based method for making light-scattering air-voids in 

polymers. Polymers and solvents are already used in paints, and 

the Columbia Engineering method essentially replaces the 

pigments in white paint with air voids that reflect all wavelengths 

of sunlight, from UV to infrared.

"This simple but fundamental modification yields exceptional reflectance and 

emittance that equal or surpass those of state-of-the-art PDRC designs, but with 

a convenience that is almost paint-like," says Mandal.

When exposed to the 

sky, the porous 

polymer PDRC coating 

reflects sunlight and 

emits heat to attain 

significantly cooler 

temperatures than 

typical building 

materials or even the 

ambient air.
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The team also created colored polymer coatings with cooling capabilities by 

adding dyes. "Achieving a superior balance between color and cooling 

performance over current paints is one of the most important aspects of our 

work," Yu notes. "For exterior coatings, the choice of color is often subjective, 

and paint manufacturers have been trying to make colored coatings, like 

those for roofs, for decades.“

The group took environmental and operational issues, such as recyclability, 

bio-compatibility, and high-temperature operability, into consideration, and 

showed that their technique can be generalized to a range of polymers to 

achieve these functionalities. "Polymers are an amazingly diverse class of 

materials, and because this technique is generic, additional desirable 

properties can be conveniently integrated into our PDRC coatings, if suitable 

polymers are available," Mandal adds.

"Nature offers many ways for heating and cooling, some of which are 

extremely well known and widely studied and others that are poorly known. 

Radiative cooling -- by using the sky as a heat sink -- belongs to the latter 

group, and its potential has been strangely overlooked by materials scientists 

until a few years ago," says Uppsala University Physics Professor Claes-Göran

Granqvist, a pioneer in the field of radiative cooling, who was not involved 

with the study. "The publication by Mandal et al. 

highlights the importance of radiative cooling and represents an important 

breakthrough by demonstrating that hierarchically porous polymer coatings, 

which can be prepared cheaply and conveniently, give excellent cooling even 

in full sunlight."

Yang, Yu, and Mandal are refining their design in terms of applicability, while 

exploring possibilities such as the use of completely biocompatible polymers 

and solvents. They are in talks with industry about next steps.

"Now is a critical time to develop promising solutions for sustainable humanity," 

Yang notes. "This year, we witnessed heat waves and record-breaking 

temperatures in North America, Europe, Asia, and Australia. It is essential that 

we find solutions to this climate challenge, and we are very excited to be 

working on this new technology that addresses it.“

Yu adds that he used to think that white was the most unattainable color: 

"When I studied watercolor painting years ago, white paints were the most 

expensive. Cremnitz white or lead white was the choice of great masters, 

including Rembrandt and Lucian Freud. We have now demonstrated that white 

is in fact the most achievable color. It can be made using nothing more than 

properly sized air voids embedded in a transparent medium. Air voids are what 

make snow white and Saharan silver ants silvery."

Passive daytime 

radiative cooling 

(PDRC) involves 

simultaneously 

reflecting 

sunlight and 

radiating heat 

into the cold sky 

to achieve a net 

heat loss. The 

process, which is 

spontaneous, 

can cool down 

structures to 

sub-ambient 

temperatures.

The researchers found their polymer coating's high solar 

reflectance (R > 96%) and high thermal emittance (Ɛ ~ 97%) kept 

it significantly cooler than its environment under widely different 

skies, e.g. by 6˚C in the warm, arid desert in Arizona and 3˚C in 

the foggy, tropical environment of Bangladesh. "The fact that 

cooling is achieved in both desert and tropical climates, without 

any thermal protection or shielding, demonstrates the utility of our 

design wherever cooling is required," Yang notes.

Polymer coating cools down 

buildings
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Revealed at the 2018 Pebble Beach Concours d’Elegance, the concept represents a 

manifest for Infiniti’s creative plans for future electric performance-drive models.

The concept, which follows the Prototype 9 concept presented at Pebble Beach in 2017, 

evokes the spirit of early Californian speedsters.

This is the first project completed under the direction of Karim Habib, the company’s 

new Executive Design Director, and it hints at how the brand’s design teams will evolve 

the appearance of its production cars.

The Prototype 10’s creation has been overseen by the Japan design center, designed 

digitally in the U.K., and crafted by hand in San Diego, California.

The design evolves the form language first seen in the recent Inspiration and Prototype 

9. The monoposto (single-seat) cockpit is consistent with Infiniti’s driver-focused 

approach, and is indicative of the new opportunities created by adopting electrified 

powertrains and flexible vehicle platforms.

Speaking about the inspiration behind the project, Karim Habib explains: “The INFINITI 

Prototype 10 echoes the layout and design of early speedsters. This period saw the 

creation of some of the most evocative car designs of all time, where power was 

celebrated through high-powered single-seat competition cars. Our new concept speaks 

of an electrified future, something which is reflected in its form and details. It is 

appropriate that we found inspiration in an optimistic bygone era in which cars were 

characterized by the simple love of driving.”

The Infiniti Prototype 10 is a modern single-seat electric sportscar that 

recaptures the spirit of early speedsters.
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Researchers from Eindhoven University of Technology (The Netherlands) and Keio 

University (Japan) present a practicable and reliable way to test for infectious 

diseases: All you need are a special glowing paper strip, a drop of blood and a digital 

camera, as they write in the scientific journal Angewandte Chemie. Not only does this 

make the technology very cheap and fast -- after twenty minutes it is clear whether 

there is an infection -- it also makes expensive and time-consuming laboratory 

measurements in the hospital unnecessary. In addition, the test has a lot of potential 

in developing countries for the easy testing of tropical diseases.

The test shows the presence of infectious diseases by searching for certain antibodies in 

the blood that your body makes in response to, for example, viruses and bacteria. The 

development of handy tests for the detection of antibodies is in the spotlight as a 

practicable and quick alternative to expensive, time-consuming laboratory measurements 

in hospitals. Doctors are also increasingly using antibodies as medicines, for example in 

the case of cancer or rheumatism. So this simple test is also suitable for regularly 

monitoring the dose of such medicines to be able to take corrective measures in good 

time.

Paper gives light

The use of the paper strip developed by the Dutch and Japanese researchers is a piece of 

cake. Apply a drop of blood to the appropriate place on the paper, wait twenty minutes 

and turn it over. "A biochemical reaction causes the underside of paper to emit blue-green 

light," says Eindhoven University of Technology professor and research leader Maarten 

Merkx. "The bluer the color, the higher the concentration of antibodies." A digital camera, 

for example from a mobile phone, is sufficient to determine the exact color and thus the 

result.

Sensor protein

The color is created thanks to the secret ingredient of the paper strip: a so-called 

luminous sensor protein developed at TU/e. After a droplet of blood comes onto the 

paper, this protein triggers a reaction in which blue light is produced (known as 

bioluminescence). An enzyme that also illuminates fireflies and certain fish, for example, 

plays a role in this. In a second step, the blue light is converted into green light. But here 

comes the clue: if an antibody binds to the sensor protein, it blocks the second step. A lot 

of green means few antibodies and, vice versa, less green means more antibodies.

Market launched within a few years

The ratio of blue and green light can be used to derive the 

concentration of antibodies. "So not only do you know whether the 

antibody is in the blood, but also how much," says Merkx. By 

measuring the ratio precisely, they suffer less from problems that 

other biosensors often have, such as the signal becoming weaker 

over time. In their prototype, they successfully tested three 

antibodies simultaneously, for HIV, flu and dengue fever. Merkx

expects the test to be commercially available within a few years.

This paper strip (extremely zoomed in) 

contains two copies of the test. The 

three glowing dots per test indicate 

that you can check on three different 

antibodies within one test.



Volvo Trucks Vera shows the future 

of autonomous commercial vehicles
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Vera is Volvo Trucks’ proposal for a new transport solution consisting of autonomous 

electric commercial vehicles that can contribute to more efficient, safer and cleaner 

transportation.

The long-term goal is to offer companies that need continuous transport services 

between fixed hubs a complement to today’s offerings.

This system is intended to be used for regular and repetitive tasks characterized by 

relatively short distances, large volumes of goods and high delivery precision. Transports 

between logistic hubs are typical examples, but additional use cases can also be 

applicable.

The operation is handled by autonomous electric vehicles linked to a cloud service and a 

transport control centre.

The vehicles are equipped with sophisticated systems for autonomous driving. They are 

designed to locate their current position to within centimeters, monitor in detail and 

analyze what is happening with other road users, and then respond with high accuracy.

The transport control center continuously monitors the progress of the transport and 

keeps an accurate watch of each vehicle’s position, the batteries’ charge, load content, 

service requirements and a number of other parameters.

As with an industrial production process, speed and progress are tailored to avoid 

unnecessary waiting and to increase delivery precision. In this way it will be possible to 

minimize waste in the form of buffer stocks, and increase availability. Vehicles that 

operate on the same route cooperate to create optimal flow.

Volvo Trucks has revealed Vera, an autonomous, electric concept 

with very low exhaust emissions low noise levels and controlled via a 

cloud-based service.

In the near future, Volvo Trucks’ transport solution will be further 

developed together with selected customers in prioritized 

applications.

“Our system can be seen as an extension of the advanced logistics 

solutions that many industries already apply today. Since we use 

autonomous vehicles with no exhaust emissions and low noise, 

their operation can take place at any time of day or night. The 

solution utilises existing road infrastructure and load carriers, 

making it easier to recoup costs and allowing for integration with 

existing operations,” explains Mikael Karlsson, Vice President 

Autonomous Solutions.
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Scientists have developed a human-friendly, ultra-flexible organic sensor 

powered by sunlight, which acts as a self-powered heart monitor. Previously, 

they developed a flexible photovoltaic cell that could be incorporated into 

textiles. In this study, they directly integrated a sensory device, called an 

organic electrochemical transistor -- a type of electronic device that can be 

used to measure a variety of biological functions -- into a flexible organic 

solar cell. Using it, they were then able to measure the heartbeats of rats and 

humans under bright light conditions.

Self-powered devices that can be fit directly on human skin or tissue have great 

potential for medical applications. They could be used as physiological sensors for the 

real-time monitoring of heart or brain function in the human body. However, practical 

realization has been impractical due to the bulkiness of batteries and insufficient 

power supply, or due to noise interference from the electrical supply, impeding 

conformability and long-term operation.

The key requirement for such devices is a stable and adequate energy supply. A key 

advance in this study, published in Nature, is the use of a nano-grating surface on the 

light absorbers of the solar cell, allowing for high photo-conversion efficiency (PCE) 

and light angle independency. Thanks to this, the researchers were able to achieve a 

PCE of 10.5 percent and a high power-per-weight ratio of 11.46 watts per gram, 

approaching the "magic number" of 15 percent that will make organic photovoltaics 

competitive with their silicon-based counterparts. They demonstrated a PCE decrease 

of only 25 percent (from 9.82% to 7.33%) under repetitive compression test (900 

cycles) and a higher PCE gain of 45 percent compared to non-grating devices under 

60 degree light angle.

To demonstrate a practical application, sensory devices called organic 

electrochemical transistors were integrated with organic solar cells on an ultra-thin (1 

?m) substrate, to allow the self-powered detection of heartbeats either on the skin or 

to record electrocardiographic (ECG) signals directly on the heart of a rat. They found 

that the device worked well at a lighting level of 10,000 lux, which is equivalent to the 

light seen when one is in the shade on a clear sunny day, and experienced less noise 

than similar devices connected to a battery, presumably because of the lack of 

electric wires.

According to Kenjiro Fukuda of the RIKEN Center for Emergent Matter 

Science, "This is a nice step forward in the quest to make self-

powered medical monitoring devices that can be placed on human 

tissue. There are some important remaining tasks, such as the 

development of flexible power storage devices, and we will continue 

to collaborate with other groups to produce practical devices. 

Importantly, for the current experiments we worked on the analog 

part of our device, which powers the device and conducts the 

measurement. There is also a digital silicon-based portion, for the 

transmission of data, and further work in that area will also help to 

make such devices practical." The research was carried out by RIKEN 

in collaboration with researchers from the University of Tokyo.
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