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Persen Technologies Inc. (PERSENTECH)Persen Technologies Inc. (PERSENTECH)
Established in December 2003 
• Technology and product 

developments in the Location-Based 
Services (LBS) market for automotive 
OEM and after-market devices

Corporate capabilities
• GPS-based solutions for data acquisition
• Hardware design and firmwareHardware design and firmware 

development
• PCB layout
• Supply chain and project managementSupply chain and project management
• Application software development
• Satellite system engineering
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A low cost and easy to deployA low-cost and easy-to-deploy 
data acquisition system 
comprised of three main 
elements: 
• (1) OttoLink™ On Board 

Diagnostic (OBDII) vehicleDiagnostic (OBDII) vehicle 
monitoring device, 

• (2) Otto-Driving Companion® 
(Otto) GPS-based road safety 
device, and 

• (3) OttoID™ driver identification(3) OttoID  driver identification 
device. 
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Otto-DrivingOtto Driving 
Companion GPS 
device

OttoID driver 
Identification 
system (receiver 
plus keychain FOB)

OttoLink OBDII 
vehicle diagnostic 
device
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OttoLink is the main data 
acquisition device with 
connections to the vehicle’sconnections to the vehicle s 
OBDII console interface, Otto 
and Otto-ID sensors
• OttoLink™ records the• OttoLink™ records the 

performance of the battery, 
electrical system, and gasoline 
engine parameters, driving g p , g
behaviour according to speed 
limit and other community-
specific location-based 
information and a uniqueinformation, and a unique 
identifier code that can be 
associated with a specific driver
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A Portable GPS device the size of a pocket 
calculator
• Integrated antenna to receive GPS signalsIntegrated antenna to receive GPS signals
• Integrated digital map 
• Integrated speaker and four colored lights

Otto’s intelligenceOtto s te ge ce
• Knows Posted Speed Limits
• Knows your community

- Crosswalks, School Zones, Playgrounds, 
R d Li ht C I t ti H dRed Light Camera Intersections, Hazardous 
Intersections, Deer Crossings

!
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OBDII Monitoring SystemsOBDII Monitoring Systems

OBDII systems monitor all components and emission control 
devices that could affect emission levels
Regulations require that the system illuminate a Malfunction 
Indicator Light (MIL) when a malfunction occurs that could 
cause emissions to exceed a level equal to 1.5 times the 
emissions standard that the vehicle was certified for
OBDII system does not have a sensor in the tailpipe that 
turns on the MIL when the emissions are high.  g
• OBDII system monitors components individually and turns on 

the MIL when any one component is malfunctioning
OBDII has standard gasoline engine parameters and hybrid-OBDII has standard gasoline engine parameters and hybrid-
specific, and modified hybrid (PHEV)-specific data channels 
that can be monitored
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http://www.smogsite.com/obd2.html
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Toyota PRIUS Hybrid Parameters

Channel Bytes Description Units
022 0 1 Lateral acceleration 1 Raw
022 2 3 Lateral acceleration 2 Raw
023 0 1 Forward acceleration 1 Raw
025 2 3 Forward acceleration 2 Raw
025 0 1 Steering position Raw

33 Other channels on 
CAN bus currently 
unknown

025 0 1 Steering position Raw
030 4 Brake pedal pressure percent
03B 0 1 Electric motor current DC Amperes
03B 2 3 Electric motor voltage DC Volts
0B1 0 1 Front right wheel rotation Raw
0B1 2 3 Front left wheel rotation Raw
0B3 0 1 R i ht h l t ti R

Majority of channels 
related to Toyota 
P i ifi d t0B3 0 1 Rear right wheel rotation Raw

0B3 2 3 Rear left wheel rotation Raw
3C8 2 RPM count
3CA 2 Speed km/h
3CB 0 Toyota battery max discharge Amperes
3CB 1 Toyota battery max charge Amperes

Prius specific data

Some channels 
associated with3CB 2 3 Toyota battery state of charge Percent

3CB 4 Toyota battery maximum temperature Degrees C

3CB 5 Toyota battery minimum temperature Degrees C

3CD 0 1 Toyota fault code Hex

associated with 
external battery 
technology

3CD 0 1 Toyota fault code Hex
3CD 2 3 Toyota battery voltage DC Volts
52C 1 Engine Coolant temperature Degrees C
540 1 Shift lever Item
5A4 1 Gas gauge raw units
5B6 2 Open doors Item
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Location based information example

Record Date Time Latitude Longitude Speed Speed Limit Point of 
Interest

Location-based information example

index DD/MM/YY GMT Degrees Degrees km/h km/h Mark

1282 01/10/07 15:12:39 49.796377 -97.13595 28.2 50

1283 01/10/07 15:12:40 49.796308 -97.135958 26.7 50

1284 01/10/07 15:12:41 49.79624 -97.13595 26.7 50

1285 01/10/07 15:12:42 49.79617 -97.135935 26.7 50

1286 01/10/07 15:12:43 49.796102 -97.135913 28.2 50

1287 01/10/07 15:12:44 49.796033 -97.135882 28.2 50

1288 01/10/07 49 795957 97 135852 28 9 501288 01/10/07 15:12:45 49.795957 -97.135852 28.9 50

1289 01/10/07 15:12:46 49.795888 -97.135822 28.9 50

1290 01/10/07 15:12:47 49.79582 -97.135798 28.9 50

1291 01/10/07 15:12:48 49.795743 -97.135775 29.6 50

1292 01/10/07 15:12:49 49.795675 -97.13576 29.6 50

1293 01/10/07 49 795598 -97 135752 30 4 50

© 2007 PERSENTECH  Inc. All rights reserved.

1293 01/10/07 15:12:50 49.795598 -97.135752 30.4 50



PRIUS CAN bus information examplePRIUS CAN-bus information example

Reco
rd Channel 3CB byte 4 Channel 3CB byte 5 Channel 3CB bytes 2 3 Channel 3CD bytes 0 

1
Channel 3CD bytes 2 

3
Channel 3CF bytes 0 1 2 

3

Toyota battery maximum 
temperature

Toyota battery minimum 
temperature

Toyota battery state of 
charge Toyota fault code Toyota battery 

voltage Unknown

inde
x Degrees C Degrees C Percent Hex DC Volts Hexx g g

1282 12 10 62.5 0X0000 239 0X10090B04

1283 12 10 62.5 0X0000 238 0X10090B04

1284 12 10 62.5 0X0000 244 0X10090B04

1285 12 10 62 5 0X0000 245 0X10090B041285 12 10 62.5 0X0000 245 0X10090B04

1286 12 10 62.5 0X0000 246 0X10090B04

1287 12 10 62.5 0X0000 247 0X10090B04

1288 12 10 62.5 0X0000 248 0X10090B04

1289 12 10 62 5 0X0000 247 0X10080B041289 12 10 62.5 0X0000 247 0X10080B04

1290 12 10 62.5 0X0000 248 0X10080B04

1291 12 10 63 0X0000 247 0X10090B04

1292 12 10 63 0X0000 248 0X10090B04

1293 12 10 63 0X0000 249 0X10090B041293 12 10 63 0X0000 249 0X10090B04
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PRIUS SAEJ1979 Gasoline Engine 
information example

R SAE J1979 i 1 SAE J1979 i 1 SAE J1979 i SAE J1979 i 1 SAE J1979 i 1 SAE J1979 iReco
rd

SAE J1979 service 1 
paramter 03

SAE J1979 service 1 
paramter 04

SAE J1979 service 
1 paramter 05

SAE J1979 service 1 
paramter 06

SAE J1979 service 1 
paramter 07

SAE J1979 service 
1 paramter 10

Fuel system status Calculated engine 
load

Engine coolant 
temperature Short term fuel trim Long term fuel trim Mass air flow

inde
x bitmap percent degrees C percent percent g/sx

1282 0X0200 16.1 64 -3.1

1283 -3.9 3.1

1284 0X0200

1285 38 64 -3.1 -3.1 6.81285 38 64 3.1 3.1 6.8

1286

1287 0X0200 38.4 64 0 -3.1

1288 7.1

1289 0X0200 41.2 64 -0.81289 0X0200 41.2 64 0.8

1290 -3.1 7.6

1291

1292 0X0200 43.1 64 -0.8 -3.1 7.9

12931293
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Driving behaviour example: Prius 
b tt lt & b ki

Posted Speed Limit (km/hr) Vehicle Speed (km/hr) Prius Battery Voltage (V)

battery voltage & braking
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Driving behaviour example: Prius 
b tt lt & b ki
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Driving behaviour example: Prius 
b tt lt & b ki

Posted Speed Limit Vehicle Speed (km/hr) Prius Battery Voltage (V) Regenerative braking

battery voltage & braking

90

100

250

270

p p ( ) y g ( ) Regenerative braking
causes voltage 
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Driving behaviour example: Emissions 
& f l& fuel economy

Emissions Grams of pollutant emitted per unit 
distance x vehicle activity per dayd sta ce e c e act ty pe day
Fuel consumption leads to the emission of CO, 
CO2 and THC (Total Hydro Carbons) using the carbon ( y ) g
balance equation
Fuel consumption dependent on idling, 
acceleration, deceleration, cruise speed
Vehicle activity influenced by driving behaviour
Driving behaviour influences Emissions
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Driving behaviour example: Emissions & fuel 
economyeconomy

Vehicle Speed (km/hr) Fuel Economy (l/100 km)
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Driving behaviour example: Emissions & fuel 
economyeconomy

Vehicle Speed (km/hr) Fuel Economy (l/100 km) Poly. (Fuel Economy (l/100 km))
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Fuel Economy trend data = 3.5 l/100 km CO2e emissions estimate for this portion of the trip = 692.8 grams
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CO2e is a measure that expresses the amount of greenhouse gases produced in terms 
of the amount of carbon dioxide (CO2) that would have the same global warming 
potential.
http://www.google.org/recharge/dashboard/calculator#note5



OttoLog- Driving behaviour data 
ll ti d ticollection and reporting

Otto records where you drove, how fast 
you were going, and can calculate fuel 
costs for each trip based on fuel economy

Winnipeg EdmontonCalgary

costs for each trip based on fuel economy 
inputs
Otto’s data can be exported to numerous 
formats and trip information can be 
viewed on GoogleEarth®
Otto’s Road Safety mode requires a 
coverage map that includes all the 
community safety alerts and the posted

Red Deer
Saskatoon

community safety alerts and the posted 
speed limits
The OttoLog functionality does not require 
a coverage map and operates everywhere Ottawa

Greater Vancouver
Regional Districta coverage map and operates everywhere 

where GPS coverage exists
Regional District

Kitchener-Waterloo Regina
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OttoLink- A Tool for Recording PHEV 
P f D tPerformance Data

Other input data channels can be integrated with the 
OttoLink device
• Current transformers and voltage sensors to monitor 

charge/discharge to grid
Retro fitted or re fitted PHEV vehicles with additional battery• Retro-fitted or re-fitted PHEV vehicles with additional battery 
voltage and current sensors

• Other environmental or vehicle safety sensors
Location-specific opportunistic charging stations can be 
mapped into the OttoLink driver monitoring system to 

id h i di h i t ti tiprovide charging-discharging statistics
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OttoLink- A Tool for Recording PHEV 
P f D t

Grid Station: Galaria

Performance Data

Grid Station: Galaria 
Shopping Mall

5 kWh Discharged

Grid Station: Office
5 kWh Discharged5 kWh Discharged

Grid Station: 
home

10 kWh Charged
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Thank You!Thank You!

Frank Franczyk, P.Eng.
President
Persen Technologies Inc. 
(PERSENTECH)
900A-167 Lombard Ave
Wi i M it bWinnipeg, Manitoba
R3B 0V3
(T) +1.204.237.5944
frank@persentech comfrank@persentech.com
www.persentech.com
www.myottomate.com
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