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ISS Facts and Figures 
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ü Mass = 902,000 lbs  

ü Truss Length = 358 ft 

ü Altitude = 224 nautical miles 

ü Living space = 32,333 ft3 

ü Velocity = 17,500 mph 

ü Solar array surface area = 38,400 ft2 

(0.88 acre) generating 84 kW 

ü Assembly flights = 41 

ü Spacewalks = 161 (1015 hours)  

ü Crew members = 205 different people 

from 15 countries 
Continuous human presence since 

November 2000 
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ISS Vision and Mission 
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ISS Vision 

A world renowned 

laboratory in space enabling 

discoveries in science and 

technology that benefit life 

on Earth and exploration of 

the universe  

ISS Mission 

To advance science and technology research, expand 

human knowledge, inspire and educate the next generation, 

foster the commercial development of space and 

demonstrate capabilities to enable future exploration 

missions beyond low Earth orbit 
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ISS - Research and Technology Progress 
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üMore than 1,550 experiments to date, with more than 1,500 
scientists around the world 

üEnvironmental Control & Life Support  ï 70-80% water and air 
recycling on ISS, approaching 85%. Reduce logistics to support 
humans in space. 

üHuman Research ï Advancing knowledge to send humans on 
exploration missions beyond Earth and improve human health on 
Earth. 

üMaterials Research ï As test-bed, increase understanding of 
materials for future spacecraft design. Has shortened 
development time for satellite hardware as much as 50%  

üEarth Observations ï ISS passes over 95% of population 
centers every day documenting global change and geographic 
events 

üSpace for Students ï Over 30 million students have participated 
in human spaceflight though communication downlinks and 
interactive experiments  
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Use of ISS to Prepare for Exploration 
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Four main focus areas 

Exploration technology demonstrations 

» On-orbit demonstration or validation of technologies that enable or enhance 

exploration mission readiness 

Maturing critical systems 

» Driving evolution in capabilities supporting the ISS today to meet future 

challenges - high reliability, high efficiency, low mass, low power 

Human health management for long duration space travel  

» Research to understand the main risks to human health and performance 

» Validation of strategies for keeping the crew healthy and productive 

Ops simulations and operations technique demonstrations 

» Furthering our understanding of future operations challenges 

» Gaining information which will enable efficient and effective  mission design and 

operations approaches 
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Use of ISS to Prepare for Exploration 
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Maturing Critical Systems 
Å Radiation Environment Monitor - (NASA) demonstration of first generation of operational active 

personal space radiation dosimeters 

Å Amine Swingbed - (NASA) provide for environmental control of the habitable volume for human-

rated spacecraft by removing metabolically-produced carbon dioxide, and minimizing losses of 

ullage air and humidity 

Å Air Quality Monitor (AQM) ï (NASA) volatile organic compound analyzer to be used to monitor 

the ISS environment 

Å Disruption Tolerant Networking for Space Operations (DTN) - (NASA) 

long-term, readily accessible communications test-bed, DTN is the 

comm. standard for future spacecraft 
Å DOSIS-3D ï (ESA) Determination of the radiation field parameters absorbed dose and dose 

equivalent inside the ISS with various active and passive radiation detector devices provided by 

ESA, JAXA and Russia. Aiming for a concise three dimensional dose distribution (3D) map of all 

the segments of the ISS.  
Å Exploration EVA Suit ï (NASA) Could fly exploration suit as early as 2019.  Will demonstrate and 

mature suit on ISS prior to use beyond LEO 

Å NASA Docking System  - (NASA) Based on International specs agreed to by partners for 

exploration ISS will utilize and mature the system on ISS starting in 2015 with arrival of passive 

port. 
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ÁISS DTN Project provides the following: 

ÁISS Disruption Tolerant Networking (DTN) Architecture for flight, ground, 
and test/simulation systems (includes MSFC, MCC-H, and SCTF/SDIL) 

ÁIncreased reliability of payload data transfers between ISS and remote 
payload control centers during AOS/LOS transitions 

ÁIncreased automation of Payload Developer (PD) requests for data 
transfers 

ÁMechanism to alleviate extensive support to plan payload transfers 
around AOS/LOS and operator required transfers 

ÁMechanism to use standard, publicly available protocols, avoiding the 
use of costly custom protocol implementations 

ÁOpportunity to gain valuable experience using DTN, which is the 
expected communication protocol of choice for future space exploration 

 
 

 
 

ISS Institutional DTN 
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ÁCurrent Payload operations: 

ÁUplink/Downlink request 

ÁEntire files have to be re-transmitted when transfer errors occur 

ÁManual transfer by operations required for file transfers across AOS/LOS 

Á24x7 continuous support operations to ensure access to science data 

ÁData recorded to ICU Mass Memory unit requires operators to playback 

ÁCustom file transfer protocols utilized. Currently each payload, tool, support 
equipment uses a custom method or protocol to transfer data reliably 
between on-orbit and ground 

ïEx. Alpha Magnetic Spectrometer (AMS)  and custom AMS Crew Operations 
Post (ACOP) system to store and buffer data in a proprietary implementation 

ïEx. Microgravity Science Glovebox (MSG) Payload Facility Rack Services 
 

 
 

Definition/Background ï Why DTN? 
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ÁDTN Benefits to Payload Communications: 

ÁProvides capability for PDs to automate operations and ensure science delivery 
with little regard for link or facility outages   

ïMSFC, MCC-H, and ISS DTN nodes will store user file uplinks/downlinks and forward 
bundles as Kuband becomes available 

ÁReduce PD real-time support to access and downlink science data 

ïDTN stores data during LOS and automatically initiates transfer upon AOS 

ïA download transfer can span Ku-Band AOS periods without any special scheduling or 
scripting 

ïReduces need for duplicate storage and extra retrieval actions 

ÁReliable data transfer for ISS during LOS/AOS cycles 

ïAutomatic verification of bundle receipts, retransmissions reduced 

ïWhen transmission errors occur only the bundles that have errors are retransmitted 

ïMaximizes use of bandwidth by reducing the amount of data that has to be retransmitted 

ÁAllows PDs to use DTN protocols for their own applications 

ÁEfficient use of downlink stream through DTN Quality of Service (QoS) 

ÁTolerance for high network latency (600ms delay is typical on Ku link) 

 

DTN Benefits For Payloads 
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ÁDTN Aligns with several ISS existing projects as follows: 

ÁLeverages the ISS Ku-Forward project to eliminate the asymmetry 
involved with the way Ku and S band interfaces are used for the current 
HOSC DTN implementation 

ÁLeverages Network Attached Storage (NAS) to provide increased store-
and-forward capacity for payloads 

ÁLeverages Advanced Exploration System (AES) projects and expertise 
through payloads such as SPHERES and future exploration projects 

ÁLeverages standards-based, publically available, space networking 
protocol  

ÁNASA experience with DTN reduces risk and effort to integrate and 
operate DTN on ISS 

ïNASA-HQ/Space Communication and Navigation (SCaN) ï funded NASA DTN Working  
Group ï DTN rigorously tested, improved, implemented on vehicles and environments 

ïExamples: Deep Impact Network Experiment (DINET) on EPOXI (Space), Desert 
Research and Technology Studies (DRATS) (ground), and CGBA (ISS) 

ÁISS File Transfer/ DTN Integration provides the capability to initiate 
multiple file transfers simultaneously with QoS 

DTN Alignment with ISS Projects 
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ÁCurrent Users of DTN on ISS: 

ÁVarious ñdevelopmentalò DTN configurations have been in use on ISS in 
support of payload activities for several years 

ÁDTN is or has been used in support of the following Payloads 

ïBioServe Commercial-Grade Bioprocessing Apparatus (CGBA) 

ïDARPA Synchronized Position Hold Engage and Reorient Experimental Satellites 
(SPHERES) Smartphone 

ïESA Quickstart and OPSCOM I 

ÁAdditional Payloads discussing use of DTN include: 

ÁMultiple User System for Earth Sensing (MUSES) 

ÁGRC SCaN TestBed ï CoNNeCT 

ÁESAôs METERON (Multi-Purpose End-To-End Robotic Operation Network) 
ï OPSCOM II 

ÁHET Surface Telerobotics 

ÁJAXA interest in collaborating with NASA to implement Kibo DTN Project 

ÁOther payloads are interested based upon availability for service to be 
implemented 

Current/Future ISS DTN Use Cases 
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ÁISS: Redundant ION Nodes and DTN aware Payload/Ops laptops 

ÁMSFC: Redundant DTN2 Nodes, DTN ION enabled Telescience 
Resource Kit  (TReK) and new bundle replay capabilities for the 
science archive 

ÁMCC-H: Redundant ION Nodes in Operations/Development Labs 

 

ISS DTN System Architecture 
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ÁContinued ISS DTN operational usage and testing will allow 
NASA to mature exploration communication protocols for 
future missions (LEO, NEO, L1/L2, Deep Space) 

ÁDTN Bundle Security Protocol and in-work Encryption Key 
Mgmt allows for authentication and encryption, even on links 
where not previously used (i.e. Ku-Band uplink) 

ÁSecurity features within DTN may make it easier to approve 
the use of Ku-forward for payload sensitive items and flight 
systems. 

ÁDTN can be used to keep files and databases synced between 
the ground and ISS autonomously (i.e. Inventory Systems, 
Crew Procedures, Email) 

ÁInclusion of International Partners and Commercial Visiting 
Vehicles 

 

 

 

Future Benefits of DTN on ISS 
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BACKUP SLIDES 
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CGBA-5 DTN Payload on the ISS 


