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Run headroom editor and 
merge changes

Data
File

Headroom Editor:
New Revit Automation
developed in Phase 1Headroom Editor

• New Revit Automation Developed in Phase 1
• Uses a data file that is stored side by side with the architectural 

model
• Stores schedule with headroom information entered manually for all rooms in 

the architectural model that do not have a ceiling element
• Used by space probing in the following workflow to generate probes

• Presents a user interface where users can:
• Review architectural space data obtained from the architectural model
• Review and modify headroom requirements and the probing mode for each 

room



Headroom Editor User Interface

• Core view is a grid view where each line item is an architectural room
• Table allows viewing and editing data for each line item

RVT 
File 
Name

Room 
Name

Room 
Element 
ID

Ceiling 
Detected 
(Yes/No)

Ceiling Type 
(Flat/Custom)

Ceiling 
Level 
(mm)

Mapped 
Room 
Name

Mapped 
Element ID

Columns retrieved from architectural model. Read Only.

Custom 
Headroom 
(mm)

Probe Mode 
(Auto/Ceiling/
Headroom)

Metadata. Read Only. User editable columns.

We would like to handle 
ceilings that are not flat. 
In this case, there is no 

single value that can 
represent the ceiling level

For flat ceilings, we 
can detect the base 

ceiling level

We need to maintain the 
mapped room element ID 

to map data to revised 
RVT files

Rooms without 
ceilings need 

manual 
headroom entry

Auto = favor 
ceiling mode, fall 

back to headroom 
if no ceiling found



Headroom Editor Data Storage

• Headroom data is planned to be stored side by side with the 
architectural model

• When the architectural model is replaced, the known headroom data 
can be re-associated again

First
Data
File

First
Revit 
File

Revised
Data
File

Revised
Revit 
File

Initial  pair 
of revisions

Revised 
headroom 
data file 
saved



Probing Modes

• Three modes proposed
• Auto: Use ceiling level, if a ceiling element can be found. If no ceiling element 

found, use headroom that was manually entered. If headroom was not 
entered, or is zero, skip room

• By Ceiling: Use ceiling if ceiling element found, otherwise, skip room.
• By Headroom: Use headroom, if entered, otherwise, skip room even if ceiling 

element is found
• Users may use Auto for probing by default, and switch to Ceiling 

mode or Headroom mode if detailed control is needed
• This setting will be saved along with the headroom setting for the 

room in the custom data file



Headroom data mapping

• We use the model name and element ID as compound key to map the 
room data

• When an updated model file is changed, we need to handle the 
following cases: room modified, room created, room deleted

• We first try to map to Element ID. If this fails, we can try to map by 
room name (in case the architect deleted and re-created the room 
with the same name). If this fails, the room data becomes un-mapped 
(orphaned) and may need to be re-entered

• Ideally, we could retrieve the headroom setting from the room 
element, but modifying the architectural model upstream is out of 
scope for this project



Headroom Data Schema (Technical)

• Revit File Name: String
• Room Name: string
• Element ID: int
• Ceiling Detected: bool
• Ceiling Type: enum
• Ceiling Level (mm): double
• Probe Mode: enum



Probe Generator

• New Revit Automation developed in Phase 1
• Creates/Re-creates 3D probes, 2D tags and 2D filled regions
• Input data from headroom editor is required

to run the probe regeneration
• Probes are required to regenerate tags
• Probes and tags are required to regenerate

the filled regions

Regenerate (3D) probes

Regenerate (2D) tags

Regenerate (2D) filled regions



Probe and Tag Structure

• The probe is a 3D probe “arrow” that is inserted into the model at a 
3D position

• We can tag this probe in 2D views and the tag will be updated 
according to changes to the probe, Revit keeps them in sync

Revit Space Probe
(Generic Family)

Revit Probe Tag
(Tag Family)+3500 mm



Probe Generation

• We locate the lowest point of MEP/structural elements in Z, providing 
an (x,y,z) coordinate

• We place/update the probe at this position and project the probe to 
the intersection of the ceiling or headroom level, depending on 
whether the ceiling exists and the probe setting

Ceiling 
level/headroom level

Inserted space probe

Existing MEP/structural element
(not modified by the probe)



Probe Generation Proof of Concept





Tag Generation

• The probe is used as the tagged element when placing out tags in the 
reflected ceiling plans

• These tags can map to probe properties, specifically, we use the 
probe height to show the available headroom in the tag

+3500 mm



Proof of Concept Tag Generation



Filled Region Generation

• Tagging every individual element creates clutter and overlapping tag 
information in the plan view

• By merging tags to zones, we can simplify the view

3339 mm 3531 mm

3350 mm 3706 mm

Conceptual grid region generation



Filled Region Principles

• Overlay a 2D grid across the view coordinate system
• Within each grid cell, find the tagged probe with the lowest free 

headroom
• Remove all other tags except for the tag that has the lowest free 

headroom within each grid cell
• If adjacent grid cells have the same (or perhaps also similar) 

headroom, merge the cells, and use a single tag to denotes the lowest 
headroom for the adjoined region

• May be useful to allow users to customize the grid X and Y cell size, 
usually, equidistant axes would be the norm



Filled Region Generation Proof of Concept

• Revit API supports generating filled regions in 2D views
• We plan to use this to generate regions within the room on the 2D 

plan to illustrate the headroom available across regions
• We are planning to look into using different colors for these regions 

depending on free headroom





• The picture after the region is filled when it is 
clicked.The original level plan.





Milestone Phase Status Key tasks remaining
MS1 Initiation Phase Done None
MS2 Planning Phase Done None
MS3 Trial Run Phase In progress Model data:

• Isolated mock-up model of LG1 basement floor 
(ACID)

Proof-of-concept (alpha) program versions:
• Headroom editor prototype (Algoix)
• Probe generator prototype (Algoix)

MS4 Execution Phase Not started Updated program versions for beta testing
MS5 Controlling Phase Not started Release candidate program for UAT

Test report
MS6 Debug and Closing Phase Not started Final PROD program version

Final documentation
Final version of Revit family files

Progress Update: Schedule of BIM Program Development R01
Revised 2017-08-14 by Algoix/ACID JV Team
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