Land Remote Sensing Data Access Workshop Summary
March 13-14, 2012, USGS National Training Center, Building 53, Denver Federal Center, Denver CO
Workshop Overview
The workshop was aimed at Department of Interior agencies with an interest in remotely sensed data for the mapping, monitoring, and modeling of land surface patterns and processes. Agencies represented included USGS, USFWS, BLM, NPS, and OSM. 
The workshop was conducted over two days. The first day covered important land remote sensing data products (e.g., ASTER, Landsat, and MODIS) via seminar format. The second day focused on access to the products via hands-on exercises. Talks on the first day were given to the on-site attendees (17 total) as well as to off-site parties via webex (up to 35 total). The hands-on sessions on day 2 were given to the on-site attendees only. 
Workshop materials are now available online at:
lpdaac.usgs.gov/user_community/land_remote_sensing_data_access_workshop
The workshop was conducted by:
· Tom Sohre (USGS, LP DAAC)
· Dave Meyer (USGS, LP DAAC)
· Ryan Longhenry (USGS, LTA)
· Tom Maiersperger (SGT, contactor to USGS EROS)
· Randy Sunne  (SGT, contactor to USGS EROS)
· Linda Joneschiet (SGT, contactor to USGS EROS)
· Bhaskar Ramachandran (ERT, contactor to USGS EROS)
· Brett Lien  (ERT, contactor to USGS EROS)
The workshop had six primary learning objectives. By the end of the workshop, the goal was to have attendees understand:
1. the characteristics of important NASA and USGS land remote sensing data products 
2. the policies affecting access to these data products
3. how the data products are being used across multiple application areas
4. what new products are being planned for the future
5. which data access mechanisms are available for getting products of interest
6. how to use each access mechanism to get data 


Workshop Program
The workshop program was as follows:
[image: ]
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We adapted the workshop on-the-fly to account for on-site attendee preferences. The modification primarily consisted of swapping out the MRTWeb module for a live demo of the CRSSP Imagery Dervied Requirements (CIDR) Tool. The MRTWeb overview was still briefed to the group, but the hands-on portion was eliminated.



Data Access Usability Feedback Summary
[bookmark: _GoBack]After each hands-on data access module, attendees were asked to provide feedback on the usability of each access tool. The System Usability Scale (SUS) approach was used to measure usability (appendix A).  Since MRTWeb was only briefed (i.e., hands-on exercises were not conducted), the SUS analysis was only applied to EE, GloVis, GDEx, WELD, and Reverb. SUS results are shown in the box plots below.  Minimum and maximum scores are shown as the bounding “whiskers” of the plot, while the first, second (i.e., median), and third quartiles of the distribution are indicated by the “box”. For WELD, the median and third quartile of the distribution were identical (i.e., 75).
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In addition to the SUS analysis, feedback on one open-ended question was collected from attendees. The question was “How can (EE, GloVis, GDEx, WELD, or Reverb) be improved to better address your data access needs? “.  A summary of verbatim comments per access mechanism is given below.
Reverb
· Slow, clunky, and needlessly complicated.
· Seems much more complex and not as intuitive as EE or GloVis.
· You really need to dig into the user manuals to help understand the functionality and what the different terms and services mean to do.
· Scroll function very sensitive – unstable.
· Difficult to view granules.
· AOI selection was not easy (getting a box).
· Slow.
· Complicated – but maybe it has to be given the datasets.
· Love the FTP script/test file download options; every data download interface should have this.
· UI is sluggish.
· I had difficulty setting the Area of Interest.
· The calendar tool was not registering the date properly.
· When clicking on discover granules, the item is removed from the list.
· During the time I was using the system, it was slow; not sure if it was the network or Reverb.
WELD
· I do not use Landsat7 because of the banding.
· Nice system.
· Easy to use.
· I would like to see a few more options on the site including additional projections and larger time series downloads.
· Don’t like the AOI selection interface; it’s basic but not uncomplicated.
· In the FTP WELD, it would make it a lot easier if all the software tools were available from a drop down menu rather than having to type in a whole link/web site; it would also be good if you can click on a button link in the WELD (GUI) site and get re-directed to the ftp site.
· Once you place an order, it would be nice to see a “your order has been placed…” message to know it actually went through.
· Neat interface.
· Excited to use this product/service.
· Sexy UI.
· Zoom in/zoom out is sluggish.
· Direct FTP option is great.
· An intuitive interface used to host a single data product – it worked rather well.
· Product request confirmation not shown after order.

GloVis
· Antiquated UI, but very functional.
· Nice system!
· The interface for GloVis seemed much less intuitive to me than EarthExplorer.
· It seems limiting that you can only add images to the cart one at a time.
· Yuk!
· It is good to have the overall large viewer, but it would be nice to have a better zoom in/zoom out capability to facilitate navigation.
· I like the map layers function for helping reference where you are in the landscape.

EE
· Fix circle search.
· Pre-filtering hid a dataset that was available.
· Add a “clear” or “reset” dates button.
· Does “search by” make an intelligent guess at .shx, .dbf, .prj files based on .shp file name? – 99/100 times, one file browse would suffice vs. four  (i.e., just copy the path/filename from the .shp file and paste in the other 3 fields just changing the extension).
· I like it as is.
· I don’t know that there are any additional features that I would need.
· I would be interested in any developments toward “bulk” data distribution, for example create a search criteria then mail a hard drive to retrieve it.
· This is a great tool.
· I had some difficulty moving points on the bounding box.
· Incorporate a zoom tool other than the slider bar or mouse wheel.
· The arrangement of things made it difficult at times, for example when there was a button at the bottom of the page I had to use the scroll bar on the right to see it.
· The “Search Criteria Summary” and “Clear Criteria” and other areas could be made to look more uniform and easier to use.
· Although there are some navigation tools within the viewer, it would be great if a pan handle was added so that the user can “grab” and move in difficult directions.
· It would be nice to be able to create a buffer around shapefiles that are uploaded, for example, we use permit boundaries for our mine sites and it would be good to just input the shapefile and create a 2km buffer to search for data.
· Put a brief message about the structure of the site – the importance, relationships, and functions of the main tabs.
· I felt it was cumbersome to pre-select datasets for a particular area, then have to check all the boxes, then have to scroll through each dataset in the results window; there should be a way to just see available data for your AOI without having to go fishing for it.



GDEx
· Needs higher resolution data and a greater variety of datasets.
· Good interface.
· Good tool – the same GMU/GeoBrain platform is used by some USDA browsers.
· Search by circle would be great for me.
· Simple to use.
· Would like to see more datasets integrated into this tool.
· “Drawing failed” issue never let me get to a download dialog box.
· I liked the interface but there wasn’t enough data offered to be worthwhile; I don’t use any of these datasets and so wouldn’t use the tool.
· This is the best tool!!! 
· Easy, intuitive, and you’re there.
· I vote – use this tool for all datasets or add more datasets to this tool.
· I thought this system was the best mix of ease-of-use and functionality.
· I particularly like the ability to pick formats and projections.
· Nice tool for data gathering – needs more datasets, though.
· This is a great easy to use tool.
· It would be nice to have more data available to choose from.
· Would be nice to have NED 10m DEM.
· Would be nice to have a “save as” option in addition to just the regular “save”.














Workshop Feedback Summary
Thirteen on-site attendees provided overall workshop feedback. Feedback was comprised of one set of ratings questions and two open-ended questions about the efficacy of the workshop. The results are summarized below.
1. After attending this workshop, how do you rate your understanding of the following learning objectives? (on a 5 point scale where 1=poor, 3=satisfactory, and 5=excellent)
	Learning Objective
	
	
	
	
	
	
	
	
	Min
	Max
	Mean
	Mode

	Understanding the characteristics of important NASA and USGS remote sensing data products 
	3
	5
	4.0
	4

	Understanding of the policies affecting access to these data products
	
	
	
	2
	5
	3.8
	5

	Understanding how the data products are being used across multiple application areas
	
	3
	5
	3.9
	3

	Understanding what new products are being planned for the future
	
	
	
	3
	5
	3.8
	4

	Understanding which data access mechanisms are available for getting products of interest
	
	3
	5
	4.4
	5

	Understanding how to use each access mechanism to get data
	
	
	
	
	3
	5
	4.2
	4



2. What suggestions do you have for improving the content or structure of this workshop? (summary of verbatims)

· Expand to include other USGS groups. The workshop had a very EROS bias. Rocky Mtn. Geographic Science Center has some data access tools to provide.
· Tailor the content toward Science and Land/Resource Management separately in two different workshops. 
· Use a more blended style. Alternate seminar and hands-on rather than a full day of each.
· Provide a thumb drive of all the content at the beginning of the workshop.
· Use shorter breaks more often to make the pacing better.
· Discuss eros.usgs.gov/find data early in the workshop to indicate where “step 1” is and to limit getting lost in the myriad web sites.
· Provide a “cliff notes” of the day 1 seminar material, perhaps 1-2 pages per sensor.
· Data access merits a two day workshop alone; a third day could provide details on the various data sets available and appropriate uses.
· Figure out a way to include those on webex in the hands-on portions.
· Spend more time explaining the differences between all the different data sets.
· Provide follow-on webinars to address group-derived questions, perhaps through the DOIRSWG.
· Overall excellent - provide hard copy of slide materials with room for notes.




3. Do you think the workshop will affect your use of remote sensing data products in the future? How? (summary of verbatims)
· Yes. Because of the review of the many GUIs, I will be more likely to use EE, GloVis and others to determine what might be available for any given project. Learning about CIDR will be very helpful.
· Yes. It has pointed me at new uses of data, evolving methodologies, and community of practitioners.
· Yes. I’ll be looking into some of the MODIS products.
· Yes. I can see myself using the tools more to bet background information for our work.
· Yes. I definitely will have a better understanding of available data sets and their application to our mission services.
· Yes. While my focus on access is geared toward handheld and integration in software applications, the clip & chip interfaces were helpful to learn about.
· Definitely! I was introduced to some new tools that I wasn’t aware of, especially EE, MRTWeb, and Reverb.
· Yes. I now have a MUCH better understanding of which tools support which data and how better to work the tools. This was a very good workshop – thanks very much.
· Not really. Whereas I used to work with Landsat data on a daily basis, my current image needs are less frequent, more sporadic, and generally for higher spatial resolution than most data covered by the workshop.
· Yes. Potential for synoptic search for change areas to focus higher resolution imagery for updates.
· Yes. I already use a lot of remote sensing data, but this has definitely made me aware of certain data that I don’t currently use. Thanks to this, I will be using some of the resources covered in the workshop.
· Maybe. If the purpose of the workshop was to introduce the different avenues of data gathering, then it succeeded! I can’t say for sure whether or not I will use this new data, but I certainly am much more aware of its existence.
· Yes. I also plan to share softcopy versions of the workshop materials with my user community.









Workshop Discussion Summary
An hour of open discussion with the on-site attendees capped the workshop. The emergent theme of the discussion was web services on data holdings.
The group articulated a few data access use cases that centered around direct connection to remotely archived data sets via standard web services. Whether access to “visual” products (i.e., high resolution browse like LandsatLook) or access to “data” products (i.e., actual science data) were being discussed, the data access problem was framed as one of inefficient workflow. 
For example:
Why must I be working in an application (e.g., ArcMAP), have to exit that application, go to a web interface to find and order the data of interest , then download all that data to my local environment, then import all that data into my application, and then go on to work with the data? Why can’t I just stream the data of interest right into my application of choice by consuming web services?
Using this concept as the driving scenario, several options and challenges were discussed. These are summarized as follows:
Options
· A plug-in or button for ArcMAP that connects to an image or web service set up by the data provider(s)
· An inventory service to allow searching through a catalog of data sets
· A tokenized access point (e.g., EE first) to allow for user authentication and metrics collection
· Use of open source solutions and/or standards
· Web Mapping Services (WMS) first as a way to stream “visual” products.
· WELD or LandsatLook products first 
Challenges
· Appearance of promoting proprietary software solutions
· Preserving the capability of collecting metrics/demographics on end-users
· Ability to sufficiently scale of back-end hardware to meet demand
· Ability to sufficiently represent large numbers of data sets or data sets with high temporal dimensionality
· Persistence of products (i.e., no way to provide web services on data that are not on spinning disk)
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System Usability Scale (SUS)
SUS - A quick and dirty usability scale

John Brooke

Redhatch Consulting Ltd.,
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email: john.brooke@redhatch.co.uk


Abstract

Usability does not exist in any absolute sense; it can only be defined with reference to particular contexts. This, in turn, means that there are no absolute measures of usability, since, if the usability of an artefact is defined by the context in which that artefact is used, measures of usability must of necessity be defined by that context too. Despite this, there is a need for broad general measures which can be used to compare usability across a range of contexts. In addition, there is a need for “quick and dirty” methods to allow low cost assessments of usability in industrial systems evaluation. This chapter describes the System Usability Scale (SUS) a reliable, low-cost usability scale that can be used for global assessments of systems usability.


Usability and context

Usability is not a quality that exists in any real or absolute sense. Perhaps it can be best summed up as being a general quality of the appropriateness to a purpose of any particular artefact. This notion is neatly summed up by Terry Pratchett in his novel “Moving Pictures”:

“ ‘Well, at least he keeps himself fit,’ said the Archchancellor nastily. ‘Not like the rest of you fellows. I
went into the Uncommon Room this morning and it was full of chaps snoring!’
‘That would be the senior masters, Master,’ said the Bursar. ‘I would say they are supremely fit, myself.’
‘Fit? The Dean looks like a man who’s swallered a bed!’
‘Ah, but Master,’ said the Bursar, smiling indulgently, ‘the word “fit”,as I understand it, means “appropriate to a purpose”, and I would say that the body of the Dean is supremely appropriate to the purpose of sitting around all day and eating big heavy meals.’ The Dean permitted himself a little smile. “ (Pratchett, 1990)


In just the same way, the usability of any tool or system has to be viewed in terms of the context in which it is used, and its appropriateness to that context. With particular reference to information systems, this view of usability is reflected in the current draft international standard ISO 9241-11 and in the European Community ESPRIT project MUSiC (Measuring Usability of Systems in Context) (e.g., Bevan, Kirakowski and Maissel, 1991). In general, it is impossible
to specify the usability of a system (i.e., its fitness for purpose) without first defining who are the intended users of the system, the tasks those users will perform with it, and the characteristics of the physical, organisational and social environment in which it will be used.

Since usability is itself a moveable feast, it follows that measures of usability must themselves be dependent on the way in which usability is defined. It is possible to talk of some general classes of usability measure; ISO 9241-11 suggests that measures of usability should cover

effectiveness ( the ability of users to complete tasks using the system, and the quality of the output of those tasks),
efficiency ( the level of resource consumed in performing tasks)
satisfaction (users’ subjective reactions to using the system).

However, the precise measures to be used within each of these classes of metric can vary widely. For example, measures of effectiveness are very obviously determined by the types of task that are carried out with the system; a measure of effectiveness of a word processing system might be the number of letters written, and whether the letters produced are free of spelling mistakes. If the system supports the task of controlling an industrial process producing chemicals, on the other hand, the measures of task completion and quality are obviously going to reflect that process.

A consequence of the context-specificity of  usability and measures of usability is that it is very difficult to make comparisons of usability across different systems. Comparing usability of different systems intended for different purposes is a clear case of “comparing apples and oranges” and should be avoided wherever possible. It is also difficult and potentially
misleading to generalise design features and experience across systems; for example, just because a particular design feature has proved to be very useful in making one system usable does not necessarily mean that it will do so for another system with a different group of users doing different tasks in other environments.

If there is an area in which it is possible to make more generalised assessments of usability, which could bear cross-system comparison, it is the area of subjective assessments of usability. Subjective measures of usability are usually obtained through the use of questionnaires and attitude scales, and examples exist of general attitude scales which are not specific to any particular system (for example, CUSI (Kirakowski and Corbett, 1988)).


Industrial usability evaluation

The demands of evaluating usability of systems within an industrial context mean that often it is neither cost-effective nor practical to perform a full-blown context analysis and selection of suitable metrics. Often, all that is needed is a general indication of the overall level of usability of a system compared to its competitors or its predecessors. Equally, when selecting metrics, it is often desirable to have measures which do not require vast effort and expense to collect and analyse data.

These sorts of considerations were very important when, while setting up a usability engineering programme for integrated office systems engineering with Digital Equipment Co. Ltd, a need was identified for a subjective usability measure. The measure had to be capable of being administered quickly and simply, but also had to be reliable enough to be used to make comparisons of user performance changes from version to version of a software product.

The need for simplicity and speed came from the evaluation methods being used; users from customer sites would either visit a human factors laboratory, or a travelling laboratory would be set up at the customer site. The users would then work through evaluation exercises lasting between 20 minutes and an hour, at the end of which a subjective measure of system
usability would be collected. As can be imagined, after this period of time, users could be very frustrated, especially if they had encountered problems, since no assistance was given. If they were then presented with a long questionnaire, containing in excess of 25 questions it was
very likely that they would not complete it and there would be insufficient data to assess subjective reactions to system usability.

SUS - the System Usability Scale

In response to these requirements, a simple usability scale was developed. The System Usability Scale (SUS) is a simple, ten-item scale giving a global view of subjective assessments of usability.

SUS is a Likert scale. It is often assumed that a Likert scale is simply one based on forced- choice questions, where a statement is made and the respondent then indicates the degree of agreement or disagreement with the statement on a 5 (or 7) point scale. However, the construction of a Likert scale is somewhat more subtle than this. Whilst Likert scales are presented in this form, the statements with which the respondent indicates agreement and disagreement have to be selected carefully.

The technique used for selecting items for a Likert scale is to identify examples of things which lead to extreme expressions of the attitude being captured. For instance, if one was interested in attitudes to crimes and misdemeanours, one might use serial murder and parking offences as examples of the extreme ends of the spectrum. When these examples
have been selected, then a sample of respondents is asked to give ratings to these examples across a wide pool of potential questionnaire items. For instance, respondents might be asked to respond to statements such as “hanging’s too good for them”, or “I can imagine myself
doing something like this”.

Given a large pool of such statements, there will generally be some where there is a lot of agreement between respondents. In addition, some of these will be ones where the statements provoke extreme statements of agreement or disagreement among all respondents. It is these latter statements which one tries to identify for inclusion in a Likert scale, since, we would hope that, if we have selected suitable examples, there would be general agreement of extreme attitudes to them. Items where there is ambiguity are not good discriminators of attitudes. For instance, while one hopes that there would be a general, extreme disagreement that “hanging’s too good” for those who perpetrate parking offences,
there may well be less agreement about applying this statement to serial killers, since opinions differ widely about the ethics and efficacy of capital punishment.


SUS was constructed using this technique. A pool of 50 potential questionnaire items was assembled. Two examples of software systems were then selected (one a linguistic tool aimed at end users, the other a tool for systems programmers) on the basis of general agreement that one was “really easy to use” and one was almost impossible to use, even for highly technically skilled users. 20 people from the office systems engineering group, with occupations ranging from secretary through to systems programmer then rated both systems against all 50 potential questionnaire items on a 5 point scale ranging from “strongly agree” to “strongly disagree”.

The items leading to the most extreme responses from the original pool were then selected. There were very close intercorrelations between all of the selected items (± 0.7 to ± 0.9). In addition, items were selected so that the common response to half of them was strong agreement, and to the other half, strong disagreement. This was done in order to prevent response biases caused by respondents not having to think about each statement; by alternating positive and negative items, the respondent has to read each statement and make an effort to think whether they agree or disagree with it.

The System Usability Scale is shown in the next section of this chapter. It can be seen that the selected statements actually cover a variety of aspects of system usability, such as the need for support, training, and complexity, and thus have a high level of face validity for measuring usability of a system.





System Usability Scale
[image: ]




Using SUS

The SU scale is generally used after the respondent has had an opportunity to use the
system being evaluated, but before any debriefing or discussion takes place. Respondents
should be asked to record their immediate response to each item, rather than thinking about
items for a long time.
All items should be checked. If a respondent feels that they cannot respond to a particular
item, they should mark the centre point of the scale.

Scoring SUS

SUS yields a single number representing a composite measure of the overall usability of the
system being studied. Note that scores for individual items are not meaningful on their own.
To calculate the SUS score, first sum the score contributions from each item. Each item's
score contribution will range from 0 to 4. For items 1,3,5,7,and 9 the score contribution is the
scale position minus 1. For items 2,4,6,8 and 10, the contribution is 5 minus the scale position.
Multiply the sum of the scores by 2.5 to obtain the overall value of SU.
SUS scores have a range of 0 to 100.

The following section gives an example of a scored SU scale.
[image: ]

Total score = 22
SUS Score = 22 *22.5 = 55


Conclusion
SUS has proved to be a valuable evaluation tool, being robust and reliable. It correlates well
with other subjectives measures of usability (eg., the general usability subscale of the SUMI
inventory developed in the MUSiC project (Kirakowski, personal communication)). SUS has
been made freely available for use in usability assessment, and has been used for a variety of
research projects and industrial evaluations; the only prerequisite for its use is that any
published report should acknowledge the source of the measure.
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