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Present the pfiles systems first, and a live demo later  Look at Google earth  to show data  


= EPA STAR Grant

= Investigate technology innovations to collect time, activity,
location, dietary and product usage data accurately with low
participant burden.

= Have sufficiently low burden that most members of the general
household population of the U.S. will be willing to participate in
the study for at least 1 week per season for 1 year

> Pocket PC and Bluetooth based data collection platform




Technology Background

= Bluetooth

= Shor-range communications technology, up to 30 feet, operates in 2.4
GHZ spectrum, license free, no line of sight requirement, available
worldwide.

= Low power, low cost, low interference, built-in security, ease-of-use, and ad
hoc networking abilities

= Supports both data and voice transmissions

= Bluetooth SIG was formed in 1998; first Blugtooth consumer product in
2000

= Mobile
] EHE FPocket PC hxd700 with Windows CE 4.2, moving to latest Windows hMobile

= Wyidcomm Bluetooth stack and Wyi-Fi capability
= Windows SOL Server CE, open source OpenMetCF framewark
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= QOutdoor Location Tracking

= GPS for outdoor locations; wirelessly transmits to PPC every
5 minutes (configurable).

= Indoor Location Tracking

= RF beacons for indoor residential locations; wirelessly
transmit to PPC at one minute (configurable) intervals.





Based on these initial evaluations and lessons learned, we are revising software, hardware, and field operational aspects of the study design. In early 2007, we will conduct a pilot test in 40 homes comparing burden, costs, and data quality for four diary configurations - paper, e-forms, voice, and photo. Ten subjects will participate in each group, but they will not use mixed technologies. In addition, they will start recording at noon each day to allow sufficient battery longevity for diary entries and beacon detection in the evening, while at home. Lessons we learned in conducting PFILES evaluations, participant training, and responding to field technical complications will be valuable in the planning and execution of the proposed field evaluations.    Indoor: Using 802.11 wireless LAN, no standards. All solutions are vendor-specific.  






Beacons are placed throughout the residence in study-designated rooms  Each beacon is configured for:  Maximum detection range for designated room  Study detection interval (e.g., 60 seconds)  Beacon ID code for room identification  Designated Pocket PC Bluetooth address  Location tracking:  At each interval, the beacon microcomputer powers up the internal Bluetooth module  The beacon attempts to establish a Bluetooth connection with the designated Pocket PC  If a connection is established, the beacon sends a time/date stamped Beacon ID code to the Pocket PC  The internal Bluetooth module is powered down until the next interval  


» Beacon Evaluation Results

Sensitivity (of presence in room) 67%

Specificity (of presence in room) 99%
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= Real-time Heart Rate Data
= Polar heart rate chest belt transmits wirelessly to PPC
= Data saved to SCOL Server CE and analyzed later

* Wireless Key fob and Scale
Fob buttons are used to record on what product was used and when it
was used for

= Personal care products: soaps and shampoos

= Household cleaning products: kitchen and bathroom cleaners and
sanitizers

= Pesticide products: Aerosols weighed before and after use; weights
sent wirelessly to PPC
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Photo Diary

Photo Diary
Pictures taken every minute

CONCEIT]

120° Lens Focket PC

Pictures are reviewed daily by participants for privacy
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Voice Diary

Voice Diary
Real time, recorded wirelessly on PPC using wireless headset
2 button key fob to activate: one for Food, the other for Activity

M=tural Languag
o | by Praocessing
a o Contextual

Headset/Fob Focket PC Matural language Processor




ievelopment Tools and Technologies

= .Net Compact Framework

= Qpen source OpenNetCF for Voice Diary

= SQL Server CE for Data Storage and Transmission

= C#for Bluetooth Communication Protocol Implementation
= VB.Net for GUI Implementation

= C for Embedded Programming on Body Pack, Beacon and
Scale.

= QObject-oriented, Multi-tier approach




Pilot Testing

= Experimental

= Pre-Pilot Test — Pre Pilot testing with a total of 12
participants recruited from general population has been
completed.

= Pilot Test —4 different experiment designs to compare
different data collection methodologies (Paper, e-form,
Voice, Photo). 40 homes (1 week) in Raleigh/Durham.

Starts in less than 2 weeks ...





Recently we completed a field evaluation of PFILES technologies using 12 persons recruited from the general population. Each participant was informed of project objectives and his/her duties, risks, and rights and affirmed consent. Participants were given a background e-questionnaire and had their homes instrumented with PFILES location beacons, and had their consumer products inventoried. Cleaning, pesticide, and personal care products were assigned fobs for product use events. Participants were then asked to use a set of PFILES technologies for 7 days during their normal daily activities. Some participants recorded their activities using paper diaries, while others used the PFILES e-forms, e-voice, or e-photo diaries. All wore a BodyPack for HR and fob-event monitoring.   At the end of the week, the systems were retrieved and the data examined for completeness, frequency of recorded events and entries, technical performance, and data collection longevity (Exhibit 10). The intent was not to acquire definitive information, but to assess the technical performance, subject compliance, and general quality of the data using  real-life  participants.  


Mixed Technologies and Experiment Designs increased
Complexity

User Training and Compliance issue

Usability
= Body pack is bulky
= Polar band uncomfortable,

= Wireless headset uncomfortable, heavy, connection breaks up
at times, quality of voice sometimes is bad

Power Issues, Hardware issues, Software Stability

Reliability -- noise, interference, wireless doesn’t work 100% ,
Bluetooth is not yet a mature technology
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Most participants were able to record their activities, dietary information, and product use events at least part of the week using one or more modes of data collection. The number of activities recorded per day was low; however, we believe this was a participant training issue, not a technical problem. The photo and voice e-Diaries worked fairly well, although Bluetooth headset problems limited some of the participants  collection. For subjects who spent time at home, the locator beacons seem to work well.   As may be expected for new technologies, a variety of problems resulted in data loss for the first few participants. For example, the beeper that provides audible feedback of a fob-press was not loud enough for some participant s hearing, especially when the BodyPack was in a hip pack. Hence some subjects thought the fobs were not working and stopped using them. We believe we made the field test too complex, asking each subject to perform too many tasks with different equipment modes. We were interested in comparing diary modes, so participants were asked to use multiple diaries (e.g., paper diary with Pocket PC e-Diary). Hence the learning curve for field staff and participants was quite steep, and data were sometimes lost or quality reduced when even minor technical problems arose.  



Based on these initial evaluations and lessons learned, we are revising software, hardware, and field operational aspects of the study design. In early 2007, we will conduct a pilot test in 40 homes comparing burden, costs, and data quality for four diary configurations - paper, e-forms, voice, and photo. Ten subjects will participate in each group, but they will not use mixed technologies. In addition, they will start recording at noon each day to allow sufficient battery longevity for diary entries and beacon detection in the evening, while at home. Lessons we learned in conducting PFILES evaluations, participant training, and responding to field technical complications will be valuable in the planning and execution of the proposed field evaluations.    Voice is stuture and chubby at times  We need to better secure the body pack batteries; hot glue seems to work.  We need to configure a test PPC so that we can test all body packs before they go into the field.  The beeper card can come loose and cause a short in the body pack.  The beeper battery holder tabs can fatigue causing the beeper to lose power.  The beeper and its battery case will be further encased with tape to prevent these problems.  PPC connectors are easily damaged. These connector boards can be replaced. Jay reported that this is a common problem for FI PPCs in NSDUH. We should purchase spare connector boards. We should expect 1/month/50 participants based on NSDUH experience. Mike Jackson fixes them for NSDUH.   The power packs have an internal thermal circuit breaker, which has been causing them to fail to charge the equipment. Their use will be discontinued.  Camera participants must be reminded not to block the camera lens. A lapel mounted fisheye lens would be much less likely to be blocked.  In the future, all of the beacons should be equipped with a second LED under microcomputer control.  Such an LED would permit a definitive display of correct power-on readiness, if only with a 5 second illumination.  We can use intelligent QA to remind participants:  You have not reported any change of activity in the past X hours.  You did not report any eating or drinking in the past Y hours.  You did not report any sleeping yesterday.  Etc.  We need for the FIs to record any problems that the participant records in a daily log. This information can be requested in the periodic phone calls the FIs make to check in with the participants. Paul will develop a form.  For the next generation of PFILES, we will transfer the information on new products used during the week back to the FI PPC and collect the additional product data on the FI PPC. For a longer term pesticide use study, we would need an application that would allow the participant to update the inventory with new products and disposal of old products.   Don t mix alkaline and lithium batteries.  When contacts have been scrubbed off, the stubborn bits need to be loosened with a brush, and the residue needs to be cleaned out of the BodyPack with compressed air.  We are not getting pairs of weights, before and after product use. The next generation needs to prompt regarding each weight to explicitly link it to a product and before or after use.  The microenvironment menus (combustion, smoking, and windows) need to have a final screen that asks when the change in microenvironment occurred, just like the activity and location menus.  


