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1.0 Introduction
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2.0 Goals of connected solutions

As part of the overall IoT revolution, the future of public transport 

implies connectivity and data related services.

As such, the vehicle itself is to be seen as a “Connected Object” 

having three new decisive layers: DaaS, AaaS and SaaS.

⚫ DaaS (Data as a Service)

For fleet operators already equipped with the software necessary to 

bring value to bus related data.

The goal here is to offer a cloud API that the operators can connect to 

conduct data transactions feeding their legacy applications. 

⚫ AaaS (Analytics as a Service)

Key service layer only Volvo can provide due to our situation as the 

main OEM and final product integrator. The capacity to make data say 

something insightful.

⚫ SaaS (Software as a Service)

This is the ideal scenario which would allow us to offer a complete end-

to-end solution. This service may need to be designed so to “integrate” 

with already existing SaaS solutions. 

SaaS

AaaS

DaaS
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2.1 Functionalities .. Examples for connected applications
Management MRO/Planners Drivers Volvo Public

Dashboard/BI/DSS/KPIs X X

PHM/Predictive Maintenance X

Maintenance Alerts X

MRO Calendar/Planning X

Training X X

GeoFencing X

Parts/Inventory Mgmt X X

Electronic Logging Device (ELD) X X

OTA SW Updates X X

AI, Automation, R&D, V2X, V2V, V2i X X X

Comm/Messaging X X

Data Mining X X

Predictive Warranty Services X X

Market Analysis X X

Fleet Mgmt/Call Centers X X

Prefetch Parts X X

Smart City Integration X

Passage Times X

Public API/Hackathon X

Preliminary set of high-level functionalities 

and use cases.

There is enormous value in offering these 

services with the added benefits of 

maximizing customer retention and 

repurchase.

Most of the functionalities belong to the field 

of AaaS and would often be complementary 

to legacy solutions like AWS and Microsoft.
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2.2 Data has a cost

⚫ Generate data (Sensing, Collecting, Tier-1 access, etc) 

⚫ New Hardware (Network, tooling , etc) 

⚫ Data transmission (Telecom/LTE, necessary bandwidth, etc) 

⚫ Data storage (Cloud/Datastore, Servers, DBMS licenses, etc)

⚫ Human expertise involved (Software eng., DBA, security experts, 

telecom experts, legal, etc)  

⚫ Security and privacy

⚫ Software maintenance/upgrades

⚫ Etc.
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⚫ Data Science business potential 

⚫ Only us can make sense of the collected data

⚫ Necessary to optimize service quality

⚫ PHM (Prognostics and Health Management)

⚫ Remote monitoring & control (M&C)

⚫ Industry 4.0 potential

⚫ IP related data sources and processes

⚫ BigData and ML expertise

⚫ Autonomous driving and other advanced R&D projects

⚫ Optimized parts/inventory management

⚫ Necessary for predictive warranty service 

⚫ Necessary for standardized "Connectivity"

⚫ Guaranties asset’s and data security/privacy

⚫ Optimized quality of collected data. (Currently 20% to 30% are invalid.)

⚫ To allow V2x technology development

⚫ Internal OEM components connectivity market (Tier-1s like Cummins, ZF, etc)

2.3 Data ownership rational
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Key field of IoT where Volvo could distinguish itself taking 

a huge leap ahead of our current competition.

All relates to ITS, « Smart City » technologies and 

autonomous driving.

⚫ V2X : Vehicle-to-Everything

• IoT technology allowing the vehicle to know the state of the signals 

as well as the location of every vehicle, pedestrian and potential 

hazard in its surroundings. (See DSRC, CCW, FCW, EEBL, etc)

⚫ V2I : Vehicle-to-Infrastructure

• IoT technology that allows transport related infrastructures to adapt 

so to optimize the most efficient throughput of traffic.

⚫ V2V : Vehicle-to-Vehicle

• Vehicles equipped with this technology can communicate with each 

other in real time and relay information. V2V allows vehicles to 

essentially see further and enhance the level of predictability. 

(Again, see DSRC, CCW, FCW, EEBL, etc)

3.0 Smart Cities - V2X, V2I, V2V
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4.0 Risks: Product cybersecurity (PCS)

⚫ Business opportunities to exchange with 

the vehicle (Two ways communication)

⚫ Leap frog our ability to predict and correct 

situation in real time with customers

⚫ New revenue stream

Opportunity

Responsibility

⚫ New connectivity open doors to unwanted 

access and changes

⚫ Accelerated learning required from other 

Volvo entities and focus groups 

(Expertise)

⚫ Adopt recommended rules like “Single 

Antenna” to manage risks

⚫ Inform / educate Customer as well (RFP)
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5.0 Safety
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5.1 Preventive safety systems 

20/10/2022 - Alexandre Vargha - VBLA - Volvo Group



15

5.1 Safety - Towards a safety future
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6.0 Fuel consumption
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6.1 Less fuel consumption: Modelling Optimized Gear Intelligent Systems

Under

Discussion

https://www.nasdaq.com/press-release/allison-transmission-inc.-launches-next-

generation-iscaan-program-to-optimize-vehicle

Buckingham π theorem

Engineering, applied mathematics, and physics, the dimensional groups theorem is a 

key theorem in dimensional analysis, often called pi theorem and/or Buckingham theorem. 

It is a formalization of Rayleigh's method of dimensional analysis. Loosely, the theorem states 

that if there is a physically meaningful equation involving a certain number n of physical 

variables, then the original equation can be rewritten in terms of a set 

of p = n − k dimensionless parameters π1, π2, ..., πp constructed from the original variables. 

(Here k is the number of physical dimensions involved; it is obtained as the rank of a 

particular matrix.)

The theorem provides a method for computing sets of dimensionless parameters from the 

given variables, or nondimensionalization, even if the form of the equation is still unknown
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7.0 Electrification
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7.1 Electrification - North American Market
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6.0 Volvo Autonomous Solutions
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Use Case - E2E Trajectory Planning System

Training Process

Deep Neural NetworkData
Prediction

Deep Neural Network
Real Time

Camera Trajectory PredictionData

Data Logged from 

Real Driving Cycles

Camera

Compare 

with Ground 

Truth
CAN Data

(Steering, 

Speed, etc.)

Error Correction

Trajectory

Runtime
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6.1 Autonomous Solutions

20/10/2022 - Alexandre Vargha - VBLA - Volvo Group



24



AUTONOMOUS VEHICLE TECHNOLOGY
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