Meta-Reviewer:

Near Expert: Work on a related topic and generally keep up with the literature

Two generations of a technique for annotating 3D models are described. Two usability studies of the first technique were conducted and informed the design of the second technique.  The most interesting aspect of the paper is the first study, which mixed experience of annotations in the real world with those in a virtual world.  Differences in behavior were observed that might be quite interesting to pursue in future research. The experimental methodology, especially the comprison between real and virtual annotation, are contributions to the field to the extent they raise questions about such differences and how they might be studied.

meta-review:  

The two systems described are fairly generic, and little detail is provided about their implementations.  Little is said about what worked and did not work in the system implementation, we are just given an overview.  Commercial systems such as those by Alias (circa 1991, I think it was called "Upfront" or maybe "Sketch") are missing. 

The discussion of anonymity (bottom of page 5, column 1) suggests that anonymous annotations cannot provide e-mail updates to those who annotate. This makes no sense.  Many systems enforce anonymity while still maintaining an internal record of authorship precisely so authors can be informed of follow up (anonymous) postings.  I am not sure what the authors mean by this comment.  Perhaps they are thinking about user's "trust" in the system as being a limiting factor. If so, this should be made explicit in the discussion.

The Space Pen system seems a modest advance over Redliner and falls quite a bit short of what many commercial CAD systems provide. It is definitely the case that some early systems provided the informal, easy-to-learn features described here (the Alias system, which was I think nicknamed "the digital napkin" in reference to the fact that it was intended to be used for informal sketching, had many of these features).

ADDITIONAL COMMENTS from the secondary Associate Chair 
actually quite interesting, on an important topic at least to those working with 3D models. I'm not sure there's anything new being described that's not already published in references 12 and 13.

In the abstract, the authors clearly state that two evaluations of their Redliner system, as published in [12] led to the development of SpacePen as published in [13].  From reading the entire paper, it seems to be simply a rehashed combination of papers [12] and [13]. In particular, the paper reads as though the evaluations presented in this paper are the same evaluations that were published in [12] (although it's difficult to be 100% certain given the anonymization of the papers in the reference list). The paper certainly does not make it clear as to what is new that hasn't already been published in 12 & 13.

2: Probably Reject -- low rated (1-3), but some redeeming features identified

Reviewer #1:

General Interest: Have read some of the literature on this topic

4: Probably Accept --significant contribution and benefits, has some non-serious flaws

Presentation of a working system in use by real users (professionals and client) includes a discussion of features, strengths, and limitations.  Particularly useful to discuss a working system including many features working together to support a task or series of tasks, as opposed to focussing on a particular interaction technique in isolation. The system presentation allows the readers to gain an understanding of the synergy and interaction (or lack thereof) between the features.  I would have liked to have seen more emphasis on the contrasts between prior work and redliner and space pen. 

This paper should benefit anyone designing a pen-sketch-input system or a system supporting annotations or problem-solving based on 3-D models. The benefits arise from the observations of user-experience (both expert users and a novice user) as well as the functions provided in the system (e.g. the "draw in space" feature) or discussed as possible expansions of the system. it is surprising to me than even the architects found the Cosmo navigational commands difficult to use. 

The system evaluation was qualitative and informal rather quantitative. This poses some problems in relation to the analysis' validity. The reported user comments and experiences are valid to the extent that they were faithfully recorded and reported, and are representative of some significant proportion of users. Unfortunately, it is impossible to tell from the paper whether this is the case or not. Moreover the authors should have reported the proportion of users who made particular types of comments or had a similar experience. Instead, the authors used vague quantifiers, as in "Some users had difficulty" How many is "some" ? 20%? 80%? The "observations" and "results" section is replete with such sentences. This vagueness reduces my confidence in the results. Nonetheless, the UI design community knows from practical experience that collecting such comments through cognitive walkthroughs is a useful exercise in improving an interface.

The question of originality is the most problematic issue for this paper. The authors do not place enough emphasis on the original aspects of Redliner in their review of relevant work. Moreover, they refer to two other previously published papers on Redliner and Space Pen. The existence of these prior publications suggests that their CHI submission may contain much previously published material.

Redundance of much of the "lessons learned" section.  keep the bullet points and remove the text that replicates the bullet points' content. Figures 3 and 4 are not informative.another figure to complement figure 6 and/or a better description of the "semi 3D" format. Authors should note in the results section that all users except the client were experts at mentally creating 3d representations from a 2d blueprint.

Reviewer #2:  Near Expert: 

 4: Probably Accept -- significant contribution and benefits, has some non-serious flaws

The paper describes the design, implementation and informal evaluation of two systems, Redliner and SpacePen, that support annotation in 3D (virtual) space.   The paper is strengthened by the focus on the use of this technique to support architects working practices.   There is also a relatively innovative comparison of virtual annotations and the use of physical annotations within a building.   However. relatively few details are provided about this comparison.

The significance of the work lies in the description of the systems - there's not much new here.   The paper could be re-written to tell us more about the detailed placement of the notes - where did they cluster and why?   What sort of references did they make to objects?   Tell us much more about the evaluation?   Can anything be said about the impact of the technology on the ultimate design of the buildings (which is the

ultimate aim anyway?).

A technical question is how the refresh is performed so that two or more people looking at the same object will all see that a colleague has added the sphere associated with a note.   

Reviewer #3: General Interest:

 2: Probably Reject -- questionable contribution and benefits, or has serious flaws

Authors present two simple collaborative systems that allow viewing and annotation of 3D models, and describe some qualitative usage experience.

The lessons learned seem relatively obvious to me (having used and implemented 3D UI) but may be less obvious to practitioners in other subject domains wanting to implement similar collaborative tools. (Lessons include: VRML browsers are hard to use; free from 3D navigation easily gets users lost, so structured or constrained navigation tools must be provided; users want to draw straight on the model, not just leave pointers to separate comments; novice users are intimidated by these tools.)

The first system presented is simple but yields interesting usage information that informs design of a second system; however, the interface solutions employed (free from scribbling in 3D; drawing beautification) are hardly novel (though perhaps appropriate). (Redliner) is simple but addresses a real need and incorporates the right basic tools: simple annotation, an overview list of prior annotations, and notification to collaborators when there are changes.

Both systems described have already been described in prior publications (in the CAAD literature); I cannot judge whether there is ANY novel material in this paper. The authors do not report what the new material is.

As mentioned above under #2, most of the insights reported seemed familiar to me. The positive side if this is that I believe the insights reported are valid and should be used to inform design of similar systems; I'm just not sure they're sufficiently novel.

The description of Redliner and its experimental usage makes for a nice case study with appropriate conclusions. I learned very little from the section on Space Pen. The main new feature is freeform scrawling (hardly novel); the beautification features seemed barely thought out (no mention of any uses other than drawing doors on walls).  Other problems are not (yet) addressed: navigation, threaded discussions; carrying annotations forward to updated models; extension to editing, etc. Much is unclear on the gesture vs. scribbling interface: how do you prevent beautification if you didn't want it? What gestures are supported? Here the paper is quite thin. Finally: it's nice to see real usage driving design iteration, but in this case no validation experiment was done after the redesign: there is no study reported on the second system, Space Pen.
The experiment presented is fine for a qualitative study to motivate design iteration; however, this type of study does not allow one to measure whether the next version performs better in real world usage. A study using tasks that have prescribed goals would be appropriate.

Reviewer #4: General Interest: Have read some of the literature on this topic

4: Probably Accept -- significant contribution and benefits, has some non-serious flaws

The paper describes 2 systems for annotating 3D architectural models designed to support collaborative annotation and review of the models. The results of some qualitative studies for the first system are reported. The authors describe two systems, Redliner and SpacePen. Descriptions of both of these systems have been published elsewhere. It is unclear what material is presented in those earlier publications and what this paper adds.

The usability test results were interesting but it is not clear what sort of methodololgy was applied other than just trying out the system. The CAD annotation system was compared to a real physical annotation technique;  this was the most important contribution of the paper.
In the global mode for SpacePen it would be worth describing how the depth of the surface that is used to hold the annotations is determined. This is somewhat novel. However, the problem with these sorts of global "annotations" is that it is difficult to determine where the annotations are in space in order to view them again at a useful size. Once the user changes his or her view they may disappear or become illegible. This is one of the reasons why it was acceptable to have a feature in UpFront where the freehand annotation disappeared. A common workaround was to create some line art and then attach it to a transparent surface.

The biggest weakness of the portion of the paper devoted to SpacePen is that the concept of drawing directly on items in the model is not new or significant asides from the collaboration.

It seems that some of the references are missing or misnumbered. For example in the text there is a reference to [26], but no 26 is present in the references at the end of the document.

Reviewer #5: General Interest: Have read some of the literature on this topic

 3: Borderline -- questionable contribution and benefits,  has some non-serious flaws

The paper presents a system for shared annotation of 3d models. The paper's main result is that people have huge problems navigating in 3d models, particularly in VRML browsers. This raises the question: how suitable is VRML as a format for shared annotation of 3d models? I do like the idea of drawing annotations directly on a grid plane, but am unsure of how novel this is.

Reviewer #6: Expert: 

 5: Definitely Accept -- significant contribution and benefits


good piece of work. The idea of an inmmersive 3d collaborative environment on which also serves as temporary storage for comments, which then are attached directly to the scene.

There have been some work before on this field, but this is a very tangible experience. It is original in its visualization potential

REFERENCES

Oviatt's work involving pen input combined with speech input, is not so relevant to this paper. 

Although more could be said about the recent work of Benford's group in Nottingham within the Equator project.   The aims are very similar except that they are blurring the distinctions between physical and virtual space for social forms of interaction rather than work collaboration.

I'm not an expert on Collaborative Virtual Environments, so I don't have a full bibliography at hand to draw further citations from. However, I have a really hard time believing that there is no previous work on _asynch_ 3D CVEs as the authors suggest. I quickly found this 1996 Georgia Tech project, "The Virtual Annotation System" at ftp://ftp.cc.gatech.edu/pub/gvu/tr/1996/96-01.pdf, see full citation at http://citeseer.nj.nec.com/context/64805/252067 and another relevant paper at http://www.startap.net/images/PDF/timezone.pdf (unclear if the latter was published)

I feel the authors should at least pay lip service to the huge area of 3D MUD/MOO systems, which are 3D collaboration environments that use both synchronous (chat) and asynchronous (world building; leaving objects & descriptions) collaboration.

Relevant also: the work on 3D thumbnail bookmarks (Worldlets, CHI98).

In describing the "feature recognition" work in Space Pen, references to work on Sketch (Zeleznik et al. at Brown Univ) and work by Takeo Igarashi (diagram beautification) is relevant.

The text on p. 6 refers to Sketch! [22], but it is not clear how item 22 relates. Reference 20 is to the SKETCH system of Zeleznik et al.

In the early 90's Alias produced a modelling software package called Sketch!, as well as a somewhat more primitive conceptual modelling software package called UpFront. Both packages allowed any surface in an existing model to be used as the reference surface for creating additional content. UpFront had a mode where freehand content could be drawn on the display. This information was not stored and disappeared as soon as the display was refreshed.

Some of the earliest accessible work that discusses drawing directly on 3D surfaces in the computer graphics field was published by Hanrahan and Haeberli, 1990, "Direct WYSIWIG painting and texturing on 3D shapes", Proceedings of ACM SIGGRAPH

