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Collaboration happens when an actor performs an activity by using a tool which results in change, in state of a resource.

Cléver Ricardo Guareis de Farias, Luís Ferreira Pires, and Marten van Sinderen. 2000. A conceptual model for the development 
of CSCW systems. Proceedings of 5th International Conference on the Design of Cooperative Systems COOP: 189–204.
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Collaborative 
Activities

Annotations using Speech to text 

The only activity designed 
and prototyped in Project 2
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Scenario
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Architect Structural Engineer HVAC Consultant



Conceptualising Stage
Space Design Project



Adding Walls
The architect starts with adding a 
boundary wall around the space/ 
site



Adding Structural Elements
The structural engineer also starts 
building a structural frame 



Adding Beams



Rotating Elements
The structural engineer rotates and 
move the elements 







Placing HVAC ducts
The HVAC consultant builds a duct as per 
the frame made by the structural engineer



Change Placement
The architect indicates the consultant the the  
HVAC room is on the opposite direction by 
placing a cube.



Placing HVAC ducts
The HVAC consultant builds a duct as per 
the frame made by the structural engineer



Toggling Layer Visibility



Live Scale View
The  collaborators  immerse into a 1:1 
model of the space for further detailing



Material Change
The architect changes the material of the 

elements to get a feel of the space



Activities

Possible activities and 
interactions which would 
happen in similar scenario
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Activities

Deleting Elements

Move
Rotate

Scale
Change Colour 

/Material

Adding Elements

Modification

Layer Opacity

Clipping

/Section Plane

Model Scaling

Layer Visibility

View-ability

3D draw

Adding photos/ videos

/drawings

Annotations

Communicative

Selection

Possible activities and 
interactions which would 
happen in similar scenario



Interaction  
Explorations

Exploration sketches for 
modification interactions



Interaction  
Explorations

Exploration sketches for 
view-ability interactions



Interaction  
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Case studies for Interface 
and Interaction design
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individually. The animation shows an 
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selected dimension of movement.
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Section Plane

Gesture Used- AirTap + Hold + Vertical Slide



View-ability 
Interactions

Section planes or clipping planes can 
be turned ON or OFF and moved in a 
single vector direction at once.

Section Plane

Gesture Used- AirTap + Hold + Vertical Slide



View-ability 
Interactions

Section planes or clipping planes can 
be turned ON or OFF and moved in a 
single vector direction at once.

Section Plane

Gesture Used- AirTap + Hold + Horizontal Slide



View-ability 
Interactions

Section planes or clipping planes can 
be turned ON or OFF and moved in a 
single vector direction at once.

Section Plane

Gesture Used- AirTap + Hold + Horizontal Slide



View-ability 
Interactions

The layer visibility can be turned ON 
and OFF. The example shows blue 
layer in SOLO mode.

Layer Visibility

Gesture Used- AirTap



View-ability 
Interactions

The layer visibility can be turned ON 
and OFF. The example shows blue 
layer in SOLO mode.

Layer Visibility

Gesture Used- AirTap



View-ability 
Interactions

The layer visibility can be turned ON 
and OFF. The example shows blue 
layer in OFF mode

Layer Visibility

Gesture Used- AirTap



View-ability 
Interactions

The layer visibility can be turned ON 
and OFF. The example shows blue 
layer in OFF mode

Layer Visibility

Gesture Used- AirTap



View-ability 
Interactions

The opacity function also works like 
Visibility function but does not hide 
the layer completely. The example 
shows turn opacity on all layers 
except BLUE 

Layer Opacity

Gesture Used- AirTap



View-ability 
Interactions

The opacity function also works like 
Visibility function but does not hide 
the layer completely. The example 
shows turn opacity on all layers 
except BLUE 

Layer Opacity

Gesture Used- AirTap



View-ability 
Interactions

This example is inverse of the last 
function.

Layer Opacity

Gesture Used- AirTap



View-ability 
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This example is inverse of the last 
function.
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View-ability 
Interactions

The collaborators view a scaled 
model on the table. The model can 
be scaled to any size on the table 
itself.

Scaling Model



View-ability 
Interactions

Upon resizing the model, it clips off 
around the edges of the table.

Scaling Model



Communicative 
Interactions

Another concept for putting up 
picture, videos and documents

Discussion Table



Communicative 
Interactions

A discussion board for placing 2D 
drawings, photos or videos for 
discussion

Discussion Board
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collaborators virtual avatar perform 
the activity

Selection

Gesture Used- Microsoft
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Evaluation

Interactions Specific

Activity Specific

Interface Specific

Device Specific

Feedback

Formative Evaluation for 
spatial interface and 
activities

Functionality Specific

Physical Demand

Performance

Temporal Demand

Mental Demand

NASA TLX

Effort

Frustration

Evaluator Issues

User Issues
Technical Issues

Issues with 
Usability Methods

Physical Environment
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Architect MEP Consultant Structural Engineer

? ? ?
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Take it back on desktop



Desktop 
Companion  
Application

DCA allows exchange of data 
between Hololens application and 
workstation on which user work on
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Information Architecture
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Project Information

Adding Collaborators

Create New 
Project



Create New 
Project

Project Information

Adding Collaborators

Setting Up Creator’s Profile

Linking Central/Base Model
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All the details of collaborative sessions are stored here

Change logs

Comments

Session 
Manager



All the details of collaborative sessions are stored here

Change logs

Comments

Session 3D Model

Session Documents

Session 
Manager















Desktop Companion App
Information Architecture



Desktop Companion App
Information Architecture



Collaborator Details

Allows you to go through collaborator activities

Collaborators
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Create discussion channels on specific topics

Works like internal chatting platform

Allows to form sub groups

Discussion 
Channels
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Repository of all the key drawings

All documents segregated according to departments 

User can fetch these documents in collaboration session on Hololens

Drawings
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Pre addition of elements to be used during collaboration session

Ability to define sets or categories of data for easy access

3D element  
library



Desktop Companion App
Information Architecture



Desktop Companion App
Information Architecture



Allows the user to go through the latest model updates

Version control allows to fetch older model to compare

Central/ Base 
Model



Thank You


