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1. Urban Scanner Overview

1.1 Intelligent Air Quality Monitoring for Smart Cities

The Urban Scanner™ is a complete platform that predicts detailed air quality information within urban landscapes. It
achieves this by collecting and combing a variety of information such as air pollution concentrations, a 3D map of the
city being sampled, traffic conditions, micro-weather patterns, and more. Data is collected using a weather-proof,
easily mountable device installed on the roof of a vehicle. As the vehicle advances through city streets, air pollutant
concentrations are recorded along with secondary inputs such as GPS, FHD video/camera imagery, LIDAR 3D scanner
imagery, noise data, as well as wind direction and speed. The data is then processed using sophisticated Al-based
algorithms in order to extract key information and correlate them to an air quality value at any location within the
sampling environment. The intelligent model created by the Urban Scanner is a valuable tool that can be sued to map
urban air quality, predict pollutant concentrations, identify hot spots and emission sources, as well as determine the
contribution of various air pollution sources.
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1.2 Multi-dimensional Sensing

Urban Scanner uses multiple sensing technologies to provide a true
measurement of the urban pollution. Advance gas sensing
technologies are used to measure NO2, 03, and CO2 in a ppb (parts
per billion) resolution. Additional pollutants such a H2S, SO2, and other
VOCs can also measured using the same platform. Other pollutants
such as electromagnetic field (EMF) radiation, noise, and even odour
can also be monitored using the Urban Scanner.

1.3 Cloud-Based Software

SCENTR0iD
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Urban Scanner comes with an intelligent cloud
software which collects, analyzes, and visualizes
the collected data. An advanced deep learning
algorithm is used to generate geo-spatial
predictions of urban pollution. This means that the
system can provide pollution concentration values
for locations that the Urban Scanner has not even
sampled. The model can also be used to identify
polluted zones and pinpoint the source of local
pollution.
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1.4 Data-Collection and Transmission

Urban Scanner collects data using a dedicated in-vehicle computer. The
data is relayed in real-time to the operator. This includes live sensor
readings, vehicle location, air quality map, as well as all alarms and
notifications. The operator is able to instantly make decisions regarding
the sampling route.

The data is also transmitted via a 4G cellular network to Scentroid’s cloud
software for further processing. Since the data is transmitted to multiple
reliable sources, its storage is ensured with nearly 100% reliability, even
when connection to the server is unstable or lost.

15km/h
NOZ2: 4.5/55

€0:3.5/85
03:2.8/15
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1.5 Urban Scanner Specifications

Product Name
Maximum # of Sensors
Type of sensors
Sampling rate

# of Sampling ports
Weight

Dimensions

Power requirements

Power Consumption
Communication

On-Board Data storage
Cloud Server

Local Server

On-Board Server

User Interface

Ambient Temperature range

Decontamination
Calibration

Warranty

Sensor replacement frequency
Software

Cabinet

Mounting hardware

Urban Scanner

10

PID, NDIR, EC, TLD, Laser Particulate counter, and MOS
1Hz

1to2

36 Kg

Upon delivery:

110 x 62 x 48 cm

When configured for sampling:

110 x 62 x 110 cm

12V 90W during full sampling /30W for low power sampling
90W during full sampling /30W for low power sampling
3G/4G (default), LAN (default),

500 GB SSD hard drive

Included by Default

Optional

Included by Default

11” touch screen PC

-50 to +50 °C (analyzer for gas analysis must be inside air conditioned

car.
Automated purging
Auto-zero function

Manual span calibration, using calibration gas and on-board screen

24 months full warranty on all parts including sensors
Sensor dependent — first 2 years covered by warranty
Sensor Information management System

NEMA 4X

Universal Roof rack mounting hardware ( roof rails required)
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1.6 Sensor List

Page 1 Scentroid Sensor List - Technical Information

Maximurn Detection  Lowed! Dedaction C B d | Warmup  Reiporie

Senipe D Type  Forrula Chermical Rescish tiow Irdustry

Limit Thieshild Life fyears) Time(See)  Tiene (Sec)

Required Recommended

A o \Dik w0 carbunnm?me-Hugn w 100 ppn 20pom _ _ Satity/Combustion/ ) 0 0
Concentration process pontrol
Carhon Dicide -Low .
1| o | wom | 2000 g 1 06 gt - - Ut b, 1 10 12
Concenbration w piet W sl )
(Carbon Manoide (Low .
il on | i L 100ppn 0.03 ppin 001 pprn Ha, C2H4 Uttan, Indusrial, 140 1 ) o
Carbon Monoide (Medim _
s om | i @ 1000 gps 1 1pph - - Uttan, incustril 5 ) n
Concentration] w e i ydhetr, W
Carbin Marasde (i Salety/Combustio
s| oo | i g  |Crbon Monoside (high 10000 pprn 0 ppm ppm - - — ) & o
o centration] proceis coniral
Bl @ EC | C2 |Chlerine [High Concentration] 00 1 1ppm No2 882 ety Combeton/ ? 3 o
process conirol
1| w i 02 |Chlorine (Low Concentraton) 10 ppin 0.05 pprn 0.01 pprn o2 NO2 Industria,Safety ] 10 &0
8w i W [Hydrogen 10000 pen 100 g 10 gorn W] Indusria,Safety, 1AQ 1 10 o
o W | i WO [Hydrogen Chloride 20 05 g 02 g Has Har Industial, Sefety 2 10 &0
0| Wt | B | HON [Hydrogen Cyanide 50 pp 0t porn 01 parn 25, NO2, 502 - Industia, Sefety ] 10 0
1| EC | PHI  |Phosphine ow Concentration) 5 e 50 pgh Npph No2 500, WS Industria,safety 2 B n
2 e | B | P |Phasphine high Concentration)] 2000 g 5 o 2ppm o2 500, HS Industria,safety 2 ) b3
Fydrogen Sulfde faw WWTF, Qdour, 140, Urben,
13| B | HS 3 Tpd 1 ppb - - 1 180 A
Conceatation - pob) e PP P Industria
Hydrogen Sulfice high i i
| H2 T e 2000 g 15 ot 2ppin Salety, WWTP 2 180 b3
5| s g | s |MorodenSuliteimodum 200 ppm 2pom 0.2 ppm - - Salety, WWTP 1 180 &0
Concentration - ppm)
0, Hl, i N
6 8B | M8 | ww E'ﬁl‘;ﬂ:e"'”m"m"m 500 e 25 o 1ppm - Benrines 20% | Industral, Odour, Compest | 1 ') 1
uLane,
_ Safety/Cambustion/|nprocess
7] M| MR | e |Methane(LEL) 20,000 pon 10 ppin 10 gorn Propene oot | |8 1
Nitrc Dwide [Low
18| o i no 1 0.01 gprn 0.001 pm - - Ltban, AQ, Inclustra ? 10 &0
Concentration] w w PP 1 ek
Nitfc Dxide Mediurn .
B we | No 25 pprt 02 ppt 01 g - - Utan, AQ, st ? 1 &0
Concentration] PP P w 1 ke
Witrc Oxide [High i i Thustra, selety, Process
ol wa | MO | entaton 5000 pprn 2pen 2ppm - 1 10 10
Nitrogen Dicxide (Low i
nl m | | wm 1 00 0.001 pm - - Utkan, A0, Industinl | sSyears | 120 &0
Concentration] w PP 1 ke feer
Nilrogen Diowde (Med i i ,
n| x| e | owe |t Wppn 0. ot 01 parn Utkan, A0, Inclustial | sSyears | 120 &0
Nitrogen Diaxide (high Incusirial, safey, Process
Bl o | e | wo 1000 pprn 2 1ppm - - ? 10 0
Concentiation] w oo m aantral
Urban, ndustril Process
Ml Wt | NOR | MO |Ntrous Cuide 10,000 gpr 100 g 1ppi - Neglighle " m:nl ; 5 ') 0
5| o i 00 |Ooygen fhigh Concentration) | 250,000 g 5000 pyrn 00pprn - - Process control, Safety 1 B 15
WWTF, Odour, (A0, Urbe
B P3| PO | VOGS [Tt VG100 100 S 5 ot - Araiatioe Carbans | Mumli:?' SIS 5 3
w| i | mo | vog |MIVOCS(ow SDppes (isobutyine)|  Lpph Lgpb - AIVOGs VAWITP, Odour, D, Urkan, | ¢ 5 3
(Concenbration] - M0 10.7 &V Industrial
Total VOGS {High 300 oo | isbutylene _ . ,
®| m2 | 0 | vo 1 50 pgh AIVOGS Safety, Industrial 5 5 3
Concetation) - PD 107 60 | e W Y, o
Sulfur Dicwice [igh i _
m| o | S [ 2000 g 2 1ppi No2 safety, ndusrial 2 10 b3
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Page 2

Sensor D

Type

Farrmula

Chemical

Iaximurm De
Limit

Scentroid Sensor List - Technical Information

n Lowest Detection

Threshold

Resolution

Required

Recommended

Expected
Libe (yars)

Warmup
Time Sac)

Resporse
Tirmed (S&)

w| sm £ s i”"'" Diiice flow 1 ppn 0.01 porns 0.001 ppm No2 - Urban, 180, Industrial 2 120 0
3| 503 £ 502 i:'::" Digice{meetium 100 ppm 0.4 pgm 0.2 pam N2 - Urban, 1AQ, Indusirial 2 120 0
u| £ CH20  [Formabdehyge 5 ppen 10pgh 10ppb - Ethanol 1A, Safey, industrial, 2 180 i
1| PM2510 Sc:::: | [F::":I'::':u':" b 1000 ygfrd 1pg/mi 1pg/m3 - NA Urbin, 1A, Industrial | SSyears | NA NA
u| T Sc:::r’ | T[T PMReqied 20000 g/ 1pg/ma 1pg/ma - NA Urbin, IAQ, ndustrial | SSyears | NA NA
5| NMH EC NMHC  |Non-methane Hydrocarban 25 pm 04 ppn 0.1 ppm - NA Incluskral, Process, 2 180 55
Cambuition
| M2 | MOs | TRS TS and Amines 10ppm 10pgh 2pph - 'miﬁ::“‘:;";m' Odours, WWTP 1 EN 0
7| Mg Mos | Meiee ‘E‘:L:::I'ST'::';:‘; (Ammonis, 30 pprn 1 ppen 4pph - “"‘"'T”;ife'"i:‘"‘”' Odours, WWTP, Industrial 1 10 10
®| Az i N3 |Amracia {High concentration) 100 parn 3ppm 1ppm iz Has, Na2 Agrieultural, ndustrial 2 EN @
w| ML i NH3  [Amemania Low Concentratian) 10ppm 0.005 ppm 0.001 gom oz s Agrieultural, ndustrial 2 n 0
w| om i 03 |Dumne (low Concentration) 0.5 gpm 1ppb 1pgh iz 25, 02 Urban, Industria sSymars |60 1
a| om i 03 [Dumne (High Cancentration) 5 ppm 20 pph 20 ppb (¥ 425, N2 Urkan, Industrial sSyears | 60 0
al c‘::f:; By, X :::i:immm?” S 1000 45 /1 0.01 S /b 001 v /h M'“"‘;::‘:;L[;‘:"“' »3years o 0
a| oo i 02 |Chlorine Dioxide 50pam 0.01 ppm 005 ppm a Odour, Industral 2 180 6
a| ot | o | cws o |Methane- pon 100 ppm 0appm 001 ppm Greenhouse gases industrial | 10+ n 1
5| m i M4 [Ethylene - Low Cancentartion 0 005 ppm 001 ppm Greenhouse gases, industrial| 2 10 10
%| m i M4 [Eahylene - Medium Cancetratio m 1ppm 05 ppm Greenhouse gases, industrial| 2 120 0
a| m i M4 [Eahylene - High Concentratian 1500 5 ppm 2ppm Greenhouse gases, industrial| 2 120 0
& MM B | CHasH [Methyl Mercaptan 10ppm 0.05 ppm 0.01 ppm H2s DD:::;:DMI";E:‘:T 2 120 3
@| o | EwF | EMF |Electro Magnetic Fiekd 200 mGauss 0.1 mGauss 0.1 mGauss lirbian, Industrial, power plant{ 3 a a
| s i [52  |Carbon Disulfide 100 o 1ppm 0.1 ppm Oiour, WWTP, Indusirial 2 10 0
si| TEm B | CAWAS [Tert Butylthiol 14 0 ppm 0.1 ppm mm"lli::;”im' 2 10 10
sa| T [ COHES  [Tetrahydrathinphen 14 ppm 0 ppm 0.1 ppm m“”"hi:t‘:;”i“"' 2 120 10
* CHAL : TLDS [Turable Lader Diode Spmrmtbwl - Sonne Restriction Bmli!i when iﬂlﬂsn’.ﬂ.ills this sensor, Contact ws for mone detail
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2. Urban Scanner Hardware

2.1 System Overview

N

Urban Scanner uses a variety of sensing technologies including: KCH4>
1. Gas analyzers 7
2. Laser scattered particulate monitor
3. Ultrasonic anemometer
4. LIDAR (optional)
5. 360° camera { st)
6. High resolution compass co K
7. GPS Receiver :
8. T/RH probe
9

. Noise Sensor
10. EMF detector f
S0O2
:\C02>

@ ”
. v Urban
SCENTI0iD % Scanner

A —

, h ‘ =~ Data Communication (USB-C) —

Air sampling Line (1/4” PTFE)
\ N
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A weatherproof high resolution 360 °camera is used to collect
images and videos of the vehicle surroundings. Images are
processed to determine traffic count and vehicle classification.

* 360° image created from stitching two 180 ° images
* 6480 x 1080 up to 24 fps

Ultra-sonic 2 axle anemometer is used to measure localized wind
speed and wind direction. GPS based speed and digital compass-
based vehicle direction are used to get absolute wind speed and

direction even when vehicle is travelling.

* Range 0-60 m/s (216 km/hr)

*  Frequency 4 Hz

* Data: UV vectors in m/s

* Accuracy: 2% or 0.01 m/s (when stationary)

*  GPS speed accuracy is reported to be 0.01 m/s and
therefore should not be significant source of error for
wind measurement.
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The Gas analyzer used in the urban scanner sits in a weatherproof casing inside the vehicle. A sample line is
routed to the roof mounted analyzer to draw the sample through the sampling inlets on top of the vehicle. Data
is transmitted from the analyzer directly to the in-vehicle ground station (laptop/tablet). This arrangement
provides a climate-controlled environment for gas analyzers by using the vehicles heating and air conditioning
system.

Urban Scanner can be equipped with up to 10 sensors from
Scentroid’s sensor list.

There are 5 categories of sensors:

e Photo-lonization Detector,

e Non-Dispersive Infrared,

e Electro-Chemical,

e Laser Scattered Counter (for PM1-10), and
e Metal Oxide Sensor

Future of Sensory Technology www.stenoid.com




The 2 axis EMF sensor provides readings of urban electromagnetic fields
created by power plants, transmission lines, and large industries. The sensing
range is 0.1 - 199.9 Milli Gauss or 0.01 - 19.99-micron tesla at frequencies
of 30-300 Hz.

SCENTR0iD
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In addition to gas and particulate monitoring,
the Urban Scanner can be equipped with an
outdoor Class 2 noise sensor. No additional
equipment is required to measure and record
ambient noise. An automatic integrated
calibration procedure provides convenient
and accurate noise measurements ranging
from 30 to 100 dB (A).
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2.8 PM Sensor

Urban Scanner uses a two laser Particulate counters to provide accurate PM 1, 2.5, and PM 10 readings. By using 2 counters,
Urban Scanner is able to increase measurement accuracy and reliability. A heated line will reduce the effect of humidity and
water droplets in particulate measurements.
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3.1 Power During Mobile Monitoring

3. Power Requirements

Urban Scanner can be powered using a vehicle’s
12V alternator and battery. During mobile
monitoring, the vehicle engine will provide the 8
amps (90 watts) required by the system to operate.

3.2 Power During Short Term Stationary Monitoring

It may be required to monitor an area over a span of 1 to 10 hours. During this time, the
vehicle engine may need to be shut down but sampling may be required to continue - in this
case, the Urban Scanner will be required to draw power from another source. Scentroid
recommends the use of a 12V deep cycle 200AH battery. This battery type will enable the
system to operate for roughly 30 hours. The battery can be connected in parallel to the
vehicle’s alternator in order to charge while the vehicle is in motion or alternatively, be charged
separately.
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3.3 Long Term Stationary Monitoring

A 200-Watt solar cell will provide the required power to charge the deep cycle battery during long term
monitoring. The solar cell can be deployed next to the vehicle without the need for a mast or other
structure. Urban Scanner can be purchased with the optional solar control module which automatically
alternates between a vehicle’s 12V power, deep cycle battery and solar cells. The module will also
control the battery’s charging cycle by using the solar cells.

200-Watt Solar cells can be deployed
for long term monitoring

SCENTR0iI
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