IMPROVEMENTS TO GATHERING ACTIVITY
DATA USING PORTABLE ACTIVITY
MEASUREMENT SYSTEMS (PAMS) WITH
CELLULAR LINK

Carl Fulper, Kent Johnson?, Sandeep Kishan?, Michael
Sabisch?, Rick Walter3, and Eric Walter3?

United States Environmental Protection Agency, OTAQ
1 CE-CERT, Riverside, CA

2Eastern Research Group

3HEM Data

PEMS Conference
UC-CERT
March 17-18, 2016




Outline

Background

HEM Data Unit/Capabilities
Features

QA/QC Protocols
Conclusions




Background

 EPA purchased Cellular Mini Data Loggers
from HEM Data

e EPA worked through ERG contract with HEM
Data to implement an Internet-based
“Dashboard” site to allow cellular uploads
from data loggers

e Loggers are currently being used to support
UCR/CE-CERT’s Heavy-Duty Vehicle (HDV) test
program through CRADA.




HEM Data Unit Capabilities

e Summary of HEM Data DAWN Mini Logger™
— LD OBD (Legacy / CAN) and HD (SAE J1939)
— On-board storage and cellular communication
— Adjustable acquisition rate
— Configurable (user-selectable parameters)
— Wake / Sleep modes
— On-board accelerometer
— On-board GPS
— Enhanced PID upgrades available on LD CAN




“Real-World” Testing

Download all raw and
processed data files
for immediate
comprehensive
analysis

Vehicle Data Flow

Automatically Uploads
Trip Information via
Cellular Card: LD OBD
& HD J1939 live data
and DTCs

Database: Temporary
Archive of Raw &
Processed Data &

Access to Data by Web-based

Dashboard at your computer:
<: e “generic” trip parameters
e Status of vehicle/logger

Secure Site by password

%\/ehicle/ Logger Alerts
N
N A

Secured
Data




Dashboard Main Web Site Page

EPA Dashboard

Admin page

Access limited to
your test program(s)
or projects

Add New Project
Upload Database

Projects

* Home Admin




Overall Project Summary

EPA Dashboard

Logged in as fulper.carl. Logout

All Projects

* *

Project Vehicles Distance (1k mi) Trips Duration (days) Idle Time (hr) Fuel (gal) Alerts
EPA1 4 1.342 70 20 143 97.0 1
Test1 2 0.049 6 01 05 30 0

Home Admin

Provides an overall project summary of key parameters:
* Total Vehicles Testing

e Total Distance (Miles)

* Total Trips Taken

e Total Time Duration (Days)

e Total Idle Time (Hrs)

e Estimate of Fuel Used (Gallons)

* Any Alerts




Summary of Individual Vehicles

EPA Dashboard

Logged in as fulper.carl. Logout

Test1

Project Summary

Vehicle VIN Serial Last Update Trips Distance (mi) Duration (hr) Idle time (hr) Fuel (gal) MPG Logger Alerts Status
* Test Trucki Maone 12346 Feb. 25, 2016, 11:28 a.m. [ 485 1.76 05 2.7 179 Mone Active
Test Truck2 Mone 12347 0 Mone Click to edit

Home Admin Loggers

Provides an individual vehicle summary of key parameters for each

vehicle being tested:

e Vehicle’s VIN

e Data Logger Serial Number

e Last Date/Time Data Logger Updated to Dashboard from Vehicle
* Number of Trips Taken

e Total Time Duration (Days)

e Total Idle Time (Hrs)

e Estimate of Fuel Used (Gallons)
e Estimated Fuel Economy (MPG)
* Any Alerts

e Status of Logger




Summary of Each Vehicle’s Trips

beriileae) sl EPA Dashboard
Vehicle Data or Logged in as fulper carl. Logout

Individual Trip Files: Test Truck1
I0S and CSV All Trips

First Trip:  Jan. 15, 2016, 11:31 a.m.
Last Trip: Feb. 25, 2016, 11:29 a.m.

* 'ODS Cl%v Start Time D“{':g"" Di?::i';ce "'l'[':n}:"';“’ A"fmﬁ‘;"d MPG LoggerAlerts Parameter Alers Comments
N D* Fen 20l 0.06 0.0 0.0 0.3 0.4 None None Cleee
O O Fep. 2o a0t 153 46.6 0.4 305 177 None Eragefegeas G
n n 422 20IE. 0.0 13 0.0 35.4 0 & * None Good
N N 420 8 2HE. 0.08 0.1 0.0 0.8 10 None None Cleee
0 0 4205 20IE. 0.02 0.0 0.0 0.0 0.0 None None Clexto
0 0 TR T 0.03 0.0 0.0 1.4 0 & Nane Clex to

Download Selected

Home Admin Loggers Alerts

Logger and Vehicle
Parameter Alerts




Information on Loggers
Installed on Each Vehicle

EPA Dashboard
Logged in as fulper.carl. Logout
Edit Project
Description
EPA1

Default Database  qfmmm— i
o oata Database You are Using
Loggers
Logger Serial # Vehicle Description

#9 vehice Logger Used and

1435 Vehicle #2 / -

1434 Vehicle #3 Vehicle Tested

1433 Vehicle #4

Add/Edit Loggers

Users
Username  Permission Level

dsandez 2 = | User Access

johnson kent 2
erg 2
Add/Edit Users

Alerts
Add/Edit Alerts

Home Admin Loggers
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Summary of Each Logger’s
Status

EPA Dashboard

Logger First and Last Logged in as fulper.carl. Logout
Update and Logger Test1
Status Overview of All Logger Statuses
Logger Project UF'““!m ULa!:tte Type VIN Vehicle UVE";r Location Antenna Firmware Alert Comments
Jan. Jan. e — ) ) B45:654M, Sun
S Click Click P Updsted by
12345 12, 19, Removed - - no Qct 5 19:22:38 MNone
2016 2016 toedt  toedit 2014 nemasis
Jan. Jan. . )
* 12346 Testt 19, 20, Database [ Nene Test Truck1 K S no None  “pdaedby
2016 2016
Jan. Jan. ) )
o Click Click Added by
12347 Test1 27, 27, Added Mone Test Truck2 : : no Mone
2016 2016 to edit to edit hemdats
Feb. Feb. ) )
1433 EPAI1 23, 23, Added  fnene  Vehicle#l  SIok o CIEE - qg None ~ Addedby
2016 2016
Feb. Feb. ) )
p Click Click Added by
1434  EPA1 23, 23, Added Hone . : ; na None
B 2016 2016 Vehicle #2 to edit to edit dsandez
Feb. Feb. . )
1435 EPAT 23, 23, Added  flMene  yehicle #3 mc'gdkn toc'é':dkn no None  Add=dby
2016 2016
Feb. Feb. . . )
1438 EPAT 23, 23, agded  [nene  Vehicle#d o Clek o Gk g, None ~ Addedby
2016 2016 [ Com—
R

Home Admin Loggers




Status of Individual Logger

EPA Dashboard

Logged in as fulper carl. Logout

History of Logger 12346

First Added:  Jan. 19, 2016, 2:17 p.m.
Last Changed: Jan. 20, 2016, 1:19 p.m.

Date Type Project VIN Vehicle Veh Owner Location Firmware Antenna Comments
Jan. 20, 2016, 1:19 p.m. Database Test MNone Test Trucki no Updated by hemdata
Jan. 19, 2016, 217 p.m. Added Test1 MNone Test Trucki no Updated by hemdata

* Change Config

Home Admin

Summary Parameters on Each Logger:

First and Next Database Change

On What Vehicle

Logger Configuration

Ability to change Logger’s configuration file: “config.sys”
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Benefits of Cellular PAMS and
Dashboard

 Data Loggers Install Quickly
— Very little staff time spent with the vehicle

e “Real-Time” Monitoring
— Both Data Logger & Vehicle Performance

e Checks on data logger
— Alerts given if something might be wrong with data logger
— Alerts for bad data files (I0S)

e Checks on vehicle usage and data files
— Alerts given if vehicle not used for 3, 5 or 7 days

— Quality checks each vehicle’s trip data
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Dashboard Benefits

— Access to Vehicle Activity Data:

e Dashboard “generic” data review
— Summary of full test program activity data
— Summary of each vehicle’s total activity

— Summary of each vehicle’s individual trip

e Download all or part of each vehicle’s activity data at
any time, in “real-time”

e Able to change LD or J1939 config.sys file as needed
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