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How Does NASA Communicate With Spacecraft 
R&D Team 

 

Spacecraft send information and pictures back to Earth using 

the Deep Space Network (DSN), a collection of big radio an-

tennas. The antennas also receive details about where the 

spacecraft are and how they are doing. NASA also uses the 

DSN to send lists of instructions to the spacecraft. 

NASA spacecraft are exploring our planet, our solar system 

and beyond. How do they tell us what they find out there? 

Spacecraft send information and pictures back to Earth using 

the Deep Space Network, or DSN. The DSN is a collection of 

big radio antennas in different parts of the world.There are DSN locations near Canberra, 

Australia; Madrid, Spain; and Goldstone, California. Those sites are almost evenly spaced 

around the planet. That means as the Earth turns, we never lose sight of a spacecraft. 

 
What do the DSN antennas do? 

Spacecraft send images and other information to these big antennas. The antennas also re-

ceive details about where the spacecraft are and how they are doing. At the same time, NASA 

uses the DSN to send lists of instructions out to the spacecraft. 

 

How do spacecraft communicate with the DSN? 

Our robotic explorers have a lot to do. The tools they use to 

communicate can’t be too heavy, take up too much room, or 

use too much power. Small antennas on the spacecraft can 

beam weak radio signals back to Earth.The farther away a 

spacecraft is, the larger the antenna you need to detect its  

Signal. The largest antenna at each DSN site is 70 meters (230 

feet) in diameter.The most distant objects that the DSN  

Communicates with are NASA’s two Voyager spacecraft. 

Launched in 1977, Voyagers 1 and 2 studied Jupiter, Saturn, 

Uranus and Neptune. Today, Voyager 1 is exploring beyond our solar system in interstellar 

space!Because the Voyagers are so far away, their signals to the antennas are very weak. In 

fact, the power that the DSN antennas receive from the Voyager signals is 20 billion times 

weaker than what is needed to run a digital watch! Engineers have figured out ways to boost 

those signals so they can be “heard” loud and clear. 
 

 
What happens once the DSN antennas receive the signals? 

Centers at each DSN site receive incoming information. Then they send it to the Space Flight 

Operations Facility at the Jet Propulsion Laboratory in Pasadena, California. There, the pho-

tos and other data are processed and shared with scientists and the rest of us! 

Fiber-wireless (Fi-Wi) to provide ultra-high-speed, 

short-range communication 

https://spaceplace.nasa.gov/voyager-to-planets
https://spaceplace.nasa.gov/interstellar
https://spaceplace.nasa.gov/interstellar
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R&D Team 

 

A mm-wave Fi-Wi network 

Looking at the latest electronic communication 

devices that have emerged over the past few years, 

it is clear that the trend of smaller, portable devic-

es is strong and expected to continue. Yet while all 

these notebooks, netbooks, and tablet PCs are be-

coming more and more popular, their explosive 

growth also poses a problem; these wireless de-

vices are hogging the already congested lower mi-

crowave frequency region of the wireless spec-

trum. 

This congestion problem was not unanticipated by electrical engineers, who for the past two 

decades have been developing new wireless technologies that use different parts of 

the electromagnetic spectrum. Specifically these wireless technologies are exploiting the 

large unused bandwidths of extremely high frequency (EHF) microwaves in the millimeter-

wave (mm-wave) frequency region. One particular area of interest is the unlicensed 60 GHz 

frequency band, which has 5-mm wavelengths.  

However, the 60 GHz frequency band is not without challenges either. Since wireless signals 

at 60 GHz frequencies have inherently high propagation losses they are targeted toward 

short-range in-building  high-speed applications. To maintain strong incoming wireless  

Signals for buildings many antenna base stations must be built near customers. These base 

stations in turn would receive broadband signals from a smaller number of distant central  

offices. The signals between central offices and base stations would be transmitted through 

long-range optical fibers. Since such a system uses both optical fibers and mm-wave wireless 

transmissionthe technology is called “fiber-wireless” (Fi-Wi).The advantage of  Fi-Wi  

systems is that they can enjoy the strengths of both optical and wireless technologies  

specifically, the inherently large bandwidth of optical fiber and the large, unused bandwidth 

in the mm-wave wireless spectrum. For this reason a hybrid system has the potential to pro-

vide very high data transmission rates with minimal time delay.Mm-wave frequency  

allocation around 57-66 GHz can deliver bandwidths in excess of 1 Gb/s compared to few 

Mb/s offered by current third generation mobile systems or 100 Mb/s offered by Wi-Fi  

systems. There are even higher mm-wave frequencies which have much larger bandwidths 

available. However, the technologies for these are not yet matured and over time the  

mm-wave band could be exploited to give bandwidths in excess of 10 Gb/s over short-range 

wireless.Due to the short transmission distances associated with mm-wave frequencies  

applications in personal area networking would be the most appropriate. Providing fast  

wireless connectivity between your hi-def. display screens and video content on a storage  

device, for example, or connecting a range of devices such as laptops, media storage and  

displays for entertainment and business interactivity applications, to name a few, will soon 

require bandwidths in excess of 100 Mb/s connectivity.” 

 
Transportation and integration options 

The simplest scheme, called RF-over-fiber, involves directly transporting the wireless  

signals, so that no frequency translation is required at the base stations. The second method 

involves downconverting the mm-wave wireless signals to a lower intermediate frequency 

https://phys.org/tags/electromagnetic+spectrum/
https://phys.org/tags/broadband/
https://phys.org/tags/wireless+transmission/
https://phys.org/tags/wireless+transmission/
https://phys.org/tags/wireless+spectrum/
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(IF) at the central office before optically transmitting the signals to the base station where 

they are up-converted, which is called IF-over-fiber. The third method, called baseband  

over-fiber, involves transporting the wireless signals as very low-frequency baseband signals 

over optical fibers from the central office to the base station, and then up-converting the  

information to the mm-wave frequency at the base station.Ultimately, there is a tradeoff  

between simplicity and robustness in the three methods; while the RF-over-fiber method is 

the simplest; the signals are more susceptible to various impairments as they propagate along 

the optical fiber. Many research teams have been working on a number of strategies to over-

come these impairments. Another requirement is for fiber-wireless systems to be integrated 

with the existing optical infrastructure. The engineers explain that the rising level of optical 

fiber infrastructure deployment close to residential premises provides an ideal opportunity to 

interconnect the wireless with fixed wired networks. This integration would enable fiber-

wireless systems to take advantage of current technologies such as wavelength-division-

multiplexing (WDM), which combines multiple signals on a single optical fiber by using dif-

ferent wavelengths. Previous research has demonstrated that WDM can significantly increase 

the capacity and success rates of fiber-wireless systems. In addition, research has shown that 

there are a range of technology options that support such integration cost-effectively without 

compromising the performance required of these very high-speed networks.Overall,  

mm-wave fiber-wireless technology has the potential to open up the wireless spectrum as the 

use of small, portable communication devices continues to grow. Serving as a short-distance 

technology, the wireless portion can cover the “last mile” of data transmission to customers, 

as well as in-building networking, with the potential for faster speeds and lower costs. For 

these reasons, fiber-wireless systems would make the most sense in densely populated areas, 

and also for disaster recovery environments where wired communication lines are unavaila-

ble. Fiber-wireless could be commercially ready in coming years with immediate  

applications to new base station installations. The adoption of Fi-Wi technologies to 3G and 

4G wireless will be the most likely market in the immediate term. As the fiber deployment 

extends to buildings and premises, mm-wave Fi-Wi will take off. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://phys.org/tags/optical+fiber/
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CAPTCHA 
R&D Team 

 

You are surely familiar with this technology, even if you don't really know the name. 

CAPTCHA stands for Completely Automated Public Turing Test to Tell Computers and 

Humans Apart. Its goal is to check if a user (of an app or a website) is a real person or a bot. 

To do that, it relies on specific traits that people have and machines do not. It is widely used 

in the web industry as a good protection against spam, bots or DOS attacks. 

Why do we need CAPTCHA 

There are a lot of people out there who want to harm your website, for different reasons.  

Unfair competition, advertising, sometimes malicious behavior or just fun. You can imply it's 

not the majority of web users that are trying to exploit your system’s weaknesses, but the 

problem remains. 

The simplest example is the DOS (The Denial of Service), which is a type of attack that is 

focused on making a resource unavailable. The attacker sends a big amount of requests to the 

server to make it incapable to return results. It simply blocks your website. Doing this attack 

individually, by a real person, would be a horror. It would be boring, exhausting and simply 

impossible. You can't manually make the efficient amount of requests, but computers don't 

get exhausted or bored. It's not a problem for them to make hundreds of requests every  

second. CAPTCHA helps you to identify such behaviors and block them. 

Another example is malicious advertising tactic. Every internet user is familiar with spam. 

You receive tons of unwanted emails every day. It's easy to block one particular email, but 

it's hard to protect against unknown ones. If a spammer uses only one email account, we can 

easily block it. But imagine now that he/she hires a bot to use one of the free email providers 

(the one that doesn't use CAPTCHA). That way, it can set up a new account every several 

minutes and send spam content from the different addresses. 

How does it work 

CAPTCHA roots date back to the beginning of the twentieth cen-

tury when Alan Turing wanted to answer one question - Are com-

puters able to think like humans? He set up a game of imitation, 

where an interrogator was obligated to ask two participants series 

of questions. The participants were humans and machines. The interrogator's challenge was 

to figure out which one was the human being. The interrogator was unable to see or hear 

them and needed to rely only on responses. If the interrogator was unable to decide or decid-

ed wrong, the machine passed the Turing test. The CAPTCHA goal is to ask such question or 

to make such challenge that computers are unable to deal with. At the same time, it should be 

easy to answer for humans.The scheme is simple. You type some data or perform any other 

action and then confirm it by passing a CAPTCHA test. The most common type of test is an 

image of a bunch of distorted letters. It uses the issue of computers not being able to think 

abstractly and "see" the world the way people do. While humans are really sophisticated with 

processing visual data, computers lack those skills. When you look at the image, you can 

quickly read the pattern. The brain of humans is constructed in such a way that it's always 

searching for a known  

pattern or shape.  

 

While you are easily able to read the above words and write them down, for computers it's 

just a mass of zeros and ones. Nevertheless, we have to remember how machines work. 
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CAPTCHA’s challenges shouldn't be limited to any fixed number. If they would, it would be 

easy to teach a computer which text corresponds to a given image. Therefore, many creators 

use sophisticated algorithms in order to generate their distorted texts randomly. Creators of 

reCAPTCHA figured out another idea. They used the process of... digitalizing books and 

asked users to decrypt the short pieces. 

Due to the evolving bot algorithms, text-distorted CAPTCHAS have become a lot harder to 

solve. Just look at the two examples below. 

 

 

While the first one is quite readable, the second one could already cause some problems for 

someone without sharp eyesight. Therefore, a lot of developers tried to think out a new type 

of CAPTCHA. The result of their work was select-images CAPTCHA. 

 

It relies on the same foundation, but it's just harder to solve for 

machines. And what's more important, it's easier to solve for 

humans. 

These approaches have their cons. For machines, they’re hard to 

solve, but text-reading systems are also just algorithms. Thus, 

they encourage problems with reading CAPTCHAs and are 

treated like bots. For blind people and people withdifferent eyes 

dysfunctions, it causes a technological barrier. With that in 

mind, developers often add sound-CAPTCHA to their text-

distorting solutions. 

It works in a similar manner. The script adds additional background noise to audio in order to 

make it harder for bots to solve. It has a small impact on humans, but it adds a lot of problems 

for voice-recognition programs. 

While all these solutions are perfect on paper, they can still be annoying and confusing. 

Therefore, Google introduced a new CAPTCHA (No CAPTCHA reCAPTCHA) that asks 

you only to check a box. 

 

Conclusion 

It seems there is no perfect solution. With every new generation of CAPTCHA, there are new 

generations of bots. The more sophisticated algorithms you use to protect from them, the wis-

er they become. But does it mean CAPTCHA is completely unuseful and just annoys users? 

No, the idea is still good. Even simple CAPTCHAs represent a significant barrier for most 

primitive bots. We shouldn't deprive of it but please note that CAPTCHA does not protect 

your users about data/credentials leakage, which can be triggered by any third-party scripts 

included in the page, browser extensions or a Trojan. 
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Leap Motion Technology in Learning 
HC/RO  GURU GK

 

The Leap Motion Controller is a small device that connects with a PC or Mac and enables 

users to manipulate digital objects with hand motions. Working with other hardware the Leap 

Motion controller adds a new way to interact with the digital world. Programs designed to 

interpret gesture based computing allow the user to play games, create designs, and learn in a 

‘hands on’ way.Fig. 1, dedicated to hands and fingers tracking. It has three infrared LEDs 

which emit light with wavelength of 850. 

 

 

 

 

 

How does it work? 

The Leap Motion Controller uses an infrared scanner and sensor to map and track the human 

hand. This information is used to create, in real time, a digital version of the hand that can 

manipulate digital objects.Functioning The LMC uses a USB connection to transfer data to 

the computer. The device has a sensing space of near a quarter of a cubic meter with the form 

of an inverted pyramid with the maximum working distance of 80 cm.  

 

Why is it significant? 

 Up until this point nearly all interactions with computer programs required an intermediary 

step (Mouse, keyboard, etc.) between the human hand and the digital environment. The Leap 

Motion Controller is a big step towards bridging this gap and allowing humans to manipulate 

computer programs in a similar manner that they manipulate real world objects.  

What are the downsides? 

 The Leap Motion Controller only works with programs that are specifically written for it. 

This means that what it can do is strictly limited to the programs that were built with the Con-

troller in mind. Also, while much of the software works very well it has a tendency to be in-

consistent. 

What are the implications for higher education? 

 Because Leap Motion Controllers allow users to manipulate 3D objects in an instinctual way 

they can be used to familiarize students with complex structures. Currently anatomy students 

with Leap can use software like Cyber Science 3D to dissect a body and chemistry students 

can examine molecules from the RCSB protein bank using the Molecules program. Both are 

just a few examples of the educational benefits of gesture based computing. 

 

 

Fig. 1 
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The 6 Best Free Online Virus Scanners of 2019 
HC/RO   P. THIRUNAVUKKARASU 

 

A free online virus scan is pretty much what it sounds like: an online-based, free scan 

for viruses and other malware. This kind of virus scan differs from traditional virus scanning 

program because all the work is done on a server on the internet.Every online virus scan site 

does this a little differently. Some let you upload a file for scanning, others check websites 

for links that contain malware, and still others install browser add-ons or other small  

programs that scan your entire computer but do the behind-the-scenes work online.Free 

online virus scanners are good options for one-off virus scans if installing a full-fledged anti-

virus program isn't an option for some reason, or maybe just for an extra layer of precaution. 

 

Note: An online virus scanner will only check for viruses, not actually remove any that it 

finds.  

 

Regardless of why you are using one, each of the free online virus scan services listed below 

are completely free! They are ordered by ease of use and functionality. 

 

VirusTotal 

You can upload a specific file to VirusTotal to have it 

scanned by various antivirus engines or enter a website ad-

dress to have Virus Total scan an entire page for malicious 

links. Also supported is IP address, domain, and 

file hash scanning.Archives like ZIP andRARcan be up-

loaded but the maximum acceptable size for any file type is 

550 MB.A browser extension is also available for Chrome, 

Firefox, and Internet Explorer users that allow URLs to be 

scanned from the right-click menu and files to be checked for viruses before downloading 

them. 

 

MetaDefender Cloud 

MetaDefender Cloud (previously called Metascan 

Online) is a slick website that allows files up to 140 MB 

to be uploaded and scanned against 30+ different antivirus 

engines at once, including ones used by popular vendors 

like Microsoft, Kaspersky, McAfee, and AVG.A few files 

you might be interested in scanning at MetaDefender 

Cloud could be 7Z, EXE, and ZIP, but you can scan oth-

ers, too, like images, videos, and documents.In addition to 

uploading a file to MetaDefender Cloud, it can also scan by IP address, hash value, and web-

site URL.Results are really easy to read; a bright green checkmark is placed next to each an-

tivirus engine that identifies a file as safe, and a red mark with the virus name if it's found to 

be malicious. 
 

 

 

 

https://metadefender.opswat.com/
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Avira 

Avira's online virus scanner uses the same antivirus engine as 

the popular Avira AntiVirus program to scan submitted files 

and URLs through an online form.The form asks for your 

contact details so the URL of the results can be sent to you. 

A maximum of five files no larger than 50 MB each can be 

uploaded. 

 

Jotti's Malware Scan 

Over a dozen antivirus engines are used to scan up to five 

files at a time (with a 100 MB limit for each) that you upload 

to Jotti's Malware Scan.The date and scan detection status of 

each antivirus engine is shown in an easy to read list so you 

can clearly see which ones did or didn't find the file to 

be dangerous.Jotti.org also includes a hash search if you wish 

not to upload a file but instead, enter the MD5 or SHA-

1/256/512 cryptographic hash function of a file. This will on-

ly work if the file was scanned by Jotti.org at an earlier date, 

by you or someone else. 

Kaspersky Virus Desk 

Kaspersky has an online virus scanner, too, that supports both 

files and URLs. A file you upload to this online virus scanner 

can be as large as 50 MB.The website couldn't be easier to use. 

Just paste the link or select the attachment icon to upload a file. 

Pressing SCAN starts the virus scan and the results are shown 

on the same page.If a threat is detected, Kaspersky Virus Desk 

will say "Threats detected in <file>" and show the threat name 

and other details. Otherwise, you'll see a clean, "No threats detected" message. 

 

FortiGuard Online Scanner 

Upload a file to FortiGuard Online Scanner for a quick check 

against its scanner.After you upload the file, enter your name 

and email address in case they need to send you a message 

about the file. After you submit the file for review, wait for the 

page to refresh and you'll see the results at the top.Files up-

loaded to this online virus scanner can onlybe as large as 1 

MB. 

  

https://virusscan.jotti.org/
https://virusscan.jotti.org/en-US/search/hash
https://virusdesk.kaspersky.com/
https://www.fortiguard.com/faq/onlinescanner
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Technical Quiz 
R&D Team 

01-Ultrasound devices operates with frequencies in the range 

(A) 20 KHz – several GHz 

(B) 20 KHz – several MHz 

(C) 20 Hz – 20 KHz 

(D) 20 Hz – 2000 Hz 

 

02-A switching device that converts fixed DC input to a variable DC output voltage  

directly is 

(A) Chopper 

(B) Inverter 

(C) Regulator 

(D) Stabilizer 

 

03-The capacitance in parallel with forward biased base emitter terminals of a transis-

tor is known as: 

(A) Depletion Capacitance 

(B) Drift Capacitance 

(C) Diffusion Capacitance 

(D) Doping Capacitance 

 

04-Terminal current gain for the common emitter amplifier is: 

(A) ratio of Collector current to Base current 

(B) ratio of current delivered to load to current supplied to base 

(C) β of the transistor 

(D) all the above 

 

05-Fastest of all logic families: 

(A) Emitter coupled logic 

(B) Resistor Transistor logic 

(C) CMOS logic 

(D) Transistor – Transistor logic 
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06-Nosie due to random emission of electrons associated with charge flowing across a  

potential barrier is known as 

(A) Thermal noise 

(B) White noise 

(C) Cosmic noise 

(D) Shot noise 

 

07-A broadcast radio transmitter radiates 5 kW power when the modulation percentage  

is 60%. The carrier power is 

(A) 1.19 kW 

(B) 3.12 kW 

(C) 4.23 kW 

(D) 6.46 kW 

 

 

08-The advantages of DSB over SSB full carrier AM is: 

(A) Less available channel space 

(B) More stable transmitter gives better reception 

(C) More power to transmit same signal 

(D) Signal is less resistant to noise 

 

09-VSB modulation is preferred in TV because: 

(A) it avoids phase distortion at low temperature 

(B) it reduces the bandwidth requirement to half 

(C) it results in better reception 

(D) all the above 

 

10-Which of the following is the indirect way of FM generation? 

(A) Reactance bipolar transistor modulator 

(B) Armstrong modulator 

(C) Varactor diode modulator 

(D) Reactance FM modulator 
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Technical Terms 
R&D Team 

 

CODEC Short for compressor/decompressor, a codec is any technology for compress-

ing and decompressing data. Codecs can be implemented in software, hard-

ware, or a combination of both. 

COLC  Correction loop capacitor 

Contact Discharge  An ESD test method where the ESD generator makes direct contact with the 

device under test (DUT). 

CPGA Ceramic pin grid array, an IC packaging technology. 

DDR Memory Double Data Rate Synchronous DRAM: A clock is used to read data from a 

DRAM. DDR memory reads data on both the rising and falling edge of the 

clock, achieving a faster data rate. Often used in notebook computers because 

it also consumes less power. 

DMA Direct Memory Access: A scheme which reads or writes data directly to 

memory, bypassing the processor and the processor bus. 

Drain  One of the three terminals that comprise a FET. A voltage on the gate con-

trols the current flow between the source and drain. 

DRAM Dynamic RAM: Random-Access Memory that uses a continuous clock. 

Unlike SRAM, when DRAM is no longer clocked, its data is lost. 

DSL A mechanism for providing high-speed digital communications (e.g. Internet 

access) over a standard phone line. 

Dual-Band  Dual-band refers to the capability of GSM network infrastructure and hand-

sets to operate across two frequency bands. 

 

https://www.maximintegrated.com/en/glossary/definitions.mvp/term/CODEC/gpk/60
https://www.maximintegrated.com/en/glossary/definitions.mvp/term/COLC/gpk/419
https://www.maximintegrated.com/en/glossary/definitions.mvp/term/Contact%20Discharge/gpk/63
https://www.maximintegrated.com/en/glossary/definitions.mvp/term/CPGA/gpk/424
https://www.maximintegrated.com/en/glossary/definitions.mvp/term/DDR%20Memory/gpk/81
https://www.maximintegrated.com/en/glossary/definitions.mvp/term/DMA/gpk/87
https://www.maximintegrated.com/en/glossary/definitions.mvp/term/Drain/gpk/1080
https://www.maximintegrated.com/en/glossary/definitions.mvp/term/DRAM/gpk/93
https://www.maximintegrated.com/en/glossary/definitions.mvp/term/DSL/gpk/94
https://www.maximintegrated.com/en/glossary/definitions.mvp/term/Dual-Band/gpk/97


R&D Cell, CTC T&IT 

 

14 
 
 

Acknowledgement 

 

We are highly thankful for reading out this compila-

tionand hopeit will be useful for you in our day to day profes-

sional and personal life. We would like to hear yourinterest areas, 

suggestionsfromyou to make this newsletter more informative 

and interesting. Your views will definitely help us to create this 

newsletter as an effective medium to reach you with latest devel-

opment in the fields of communication and technology. 

 

 

 
 

R&D Team 
CTC T&IT CRPF, Ranchi, Jharkhand 

crpftrg@gmail.com 

 

Answers to the Quiz 
1 2 3 4 5 6 7 8 9 10 

A A C A A D C C B B 

 


