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Agenda

» Discovery — finding the gaps
« Computer vision and defect detection
» Real world perspectives and potential:

* A landlord’s view: and
* A surveyor's view

 Next Steps

- NHMF
Maintenance

Conference

National Housing
Maintenance Forum



Discovery - Finding The Gaps
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What is Computer Vision?

Label and
confidence score

Based on human vision with image
recognition powered by machine
learning.

Recognises patterns and trends to TR oD
support both diagnosis @I58
and prediction. e

Already in use in other settings e.q.
medicine and your smartphone
pictures.

# Google Photos

Fast and consistent but needs lots of
data and training.

Potential to reduce costs and
Improve resource allocation.
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Defect Detectio_r_\ =

Potential to link with |

LIDAR technology for ! =
Mmeasurements, Oxford Brookes University
thermal

IMmaging smartphone
functionality to show
surface temperatures
and the ability to train
on types of mould to
Identify more
dangerous strains

Solect a prase! image or take & naw photo

B

N*
e -

Proof of concept pilot in
discussion with one of
NHMF's largest
landlords.

Smartphone App

| deteroration: 5%

-4

| mould: mould: 61%
e &

mould: 62%
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Perez, H., and Tah, J. H. M. (2021). “Deep learning Smartphone Application for Real-Time Detection of Defects in Buildings”. Structural Control and Health Monitoring, Vol. 28:e2751, https://doi.org/10.1002/stc.2751.



Case Study: Digital External Survey




Case Study: External Model e
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Case Study: Digital Internal Survey

Milton Avenue (archetype 155) 4 bed house original layout i

Living Room
16.09 m*

Living Room
13.01m?
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Potential Use Cases - Repairs Process

Potential for image recognition linked
to repairs
reporting by residents' smartphones
and automated triage via customer
portal

Potential for image recognition to assist
with allocation of correct trades plus
equipment and materials resulting in

improved first-time fix rate and reduced

number of return visits

Potential for image recognition to assist with
quality control of work completed
and comparison against original claims.

APPOINTMENT

( ) — OFSHOOT s — INVOICE

+ The aim is:

ALLOCATION

« Diagnosis as per customer

trade code and description
« Location is only other detail
added

CONTACT BY

CUSTOMER

—

+ Schedule first appt
+ All 1 hr slots
+ Real time diary interface

+ Correct Tradesman attends

+ Turn up at the right time

+ Right materials in van stock

+ Enough time to complete works
+ Customer communication

throughout process

+ Poor diagnostics

+ Follow on for materials,
more time and variations

* No access

* No Contact

CONTRACTOR

ALLOCATION
(Happy path)

» Works completed with
robust supporting evidence

+ Commercial review and
closure of repair

« Text survey to customer (Y/N
response)

NG O\PLETION

+ Review works against claim

+ 10% rejection due to
insufficient information/
images
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Creating a digital twin to support whole lifecycle
management driving key business outcomes

Asset Performance Management ./'\‘ 3D Model Scanning

(Energy Sustainability, Asset Usage, Occupancy, (Geometry + Asset information into Unified BIM

Compliance) Business Model, Computer Vision capability)
Outcomes
Improve H&S and
Compliance
Smart Asset Management ‘ Improved Critical Asset ‘ BIM Integration
(EAM/CMM/CAFM + integrated Uptime (lntegrat\lsi?ﬁvggsllt\iﬂall\l/lsgélgg)& interaction
procurement, supply chain management and . .
BIM) Improved Productivity
Energy Efficiency
Drive Predictive
Maintenance

Data Analytics ‘ Optimise Asset ‘ Connecting Assets

(Big Data, Al, Insights, Predictive Performance (loT or lloT retrofit, BMS and SCADA
Maintenance, Event Management) integration, creating & supplying data for
Insights)
NHMF
nhmf .
D Maintenance

o Conference
ationa ousing

Maintenance Forum



loT Technolo =7
r N\ N\ ) rgy A I g
b |

or) SJUJE

i AN 4 AW 4 AW 4 3 I /
HOUSE @ o "!T," ([(HID} | Scheduled Maintenance

. J J \ J y
i Az A r r G@ N : = :
M ||[B)| O || = | EEZS

LT .))) PI_]L:((.LZ

High Rise

J [ # Pl g HHSRS;,'.'l

Independent -
Living

I

|

|

I

/ |

[Flr= !
=) -y - '
— — — I

= |

Stock Mgmt 00 Reactive Maintenance 1
E-Procurement ]

|

|

I

I

|

|

I

I

-
p— NHMF
Maintenance

o Conference
ationa ousing

Maintenance Forum

Asset Management - Repairs & Maintenance Big Data & Al
1
\
\

Compliance

y
\
.
{
LN
r

I
I
'
Alerts
>
Dashboards




Possible Use Cases For Surveyors

Agenda:

1.  Current Surveying
Deficiencies

2. Potential Benefits of Al
3. What's Required Next?
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Possible Use Cases For Surveyors

Current Surveying
Deficiencies:

» Subjective

. |dentification/ Severity
Ratings

* Human Error
* Reporting Processes
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Possible Use Cases For Surveyors

Potential Benefits of Al:

* Integration into data collection, asset management
software systems and additional plug-in
technology.

« Aid surveyors in identification/ severity ratings.

« Use for all HHSRS and repair issues, with potential
to even link to DHS elements?

 Minimise human error, improve reporting
processes and actioning of repairs (Awaab’s Law!)

 Potential to link to SoR with estimate costs for
remedial works.

» Potential to develop and integrate into resident

repair reporting apps.
o NHMF
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P055|ble Use Cases For Surveyors

TS What's Required Next?
o « Provision of Data (Photo Evidence)

. » Technical Collaboration Workgroups (Al
O Teaching)

« Product Integration/ Testing on Live Data
Collection Apps

» Feasibility Study into Ease of Implementation
of Al into Existing Asset Management &
Resident Repair Reporting Systems.

e Education (User/ Resident Information)
B .  Damp & Mould Risk Register?
E % ﬁ“ 1‘_|1 ) u:lmfenance
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Next Steps...

« Complete our pilot and prove the concept.
Do one and serve many. Please make contact if you are
INnterested.

* Any questions?

« Martyn Stones
* Mobile: 07774 290839

« Email: mstones@brookes.ac.uk
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See you at the

next conference!
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