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Introduction

» The Smart Apartment is a network of motion sensors Table 1: Number of inaccurate recordings for Estimote stickers show potential for tracking object use
and cameras that is used to monitor the health and estimote stickers and being used in a smart home but require additional
everyday functioning of older adults Object False False Accurate testing

Discussion

« Estimotes are sensors that attach to objects (see
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Objectives | activity recognition accuracy
. Can estimote <ticker telv track motion of obiects Dish Soap 1 0 100% » While receiving location for estimote stickers had some
inausees'; 'MOTE STCKErS accurately J Duster 0 0 100% effect on individual object movement detection, it didn’t
- Compared sticker data collected through Dustpan 0 0 100% significantly affect the task recognition accuracy in our
smartphones to the real time annotation tool Hand Soap 1 10 15% ) éz[r?flz)unds
. Tect tack (RAT) " . del trained with Medication 0 ] 937% + Experimenter was in charge of marking tasks
de’f f?SmFECS%nItl02t§:C|<CeLIr;aCy Or a model trained wi Dispenser in the RAT, and humans are imperfect
Atd TTOIT €5HMOLE Plastic Soup ] 0 100% « Cameras were on slight delay
Methods Bowl « App used on smartphones to collect and
. Participant DemOgraphics Watering can 0 0 100% record data from the estimote stickers was a
+ 14 participants, 2 male and 12 female, between . prototype
thel:;ges cl>3f 20-44, obtained through university . Fals_e_negatlves were more prevalent than false . RAT system was made to track a person’s
iy positives activities, not track when a person moved a
. Materials class and community outreach « Rate of true positives is 91.97% particular object
. . : [sensitivity] . Some it | d wh
 Estimote stickers placed on broom, dish soap, . Items were not necessarily moved when
duster, dustpan I:P)nand soap, medication i * Rate of true negatives (no da’f)a when used
dispen,ser plast,ic soup bowl watering can there should not be) is 99.70% * Hand soap had a pump in which
-nd water filter ’ ’ [specificity] participants pressed on, with the
. WSU Campus Smart Apartment (4 video * Average time difference between the RAT and sensor on the back of the bottle
cameras, RAT coding system, intercom) gg'mloge;6was 9.57 seconds (M=9.57, - Unsure of effects that heat, cold, and water
« 2 iPhones (iPhone 5 in living room downstairs, = 18.60) o havehon stickers
iPhone 6 in monitoring room upstairs) . . * Future researc
. Procedure J P * Activity recognition performance » How sensitive are estimote stickers?
» Participants were instructed to complete 6 + 10-fold cross-validation with * Does the location of the estimote
activities within the Smart Apartment: Water decision tree classifier on only sticker affect estimote sensitivity?
| motion (M) sensor data yielded an » Does different environmental
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conditions affect estimote sensitivity?

~recognition accuracy. » What is the optimum distance between data
+ Recognition accuracy on motion sensor data receiver and stickers?

combined with estimote stickers data:
Receiving location
Downstairs (DS)  Upstairs (US)
Accuracy 95.83% 95.76%

(k=0.95,6=0.88) (k=0.95,0=1.05) Acknowledgment

We would like to acknowledge our mentors: Dr. Maureen Schmitter-

« p-values for 2-tailed t-test for accuracy values Edgecombe, Dr. Diane Cook and Dr. Aaron Crandall. We would also like
between the corresponding data: to thank Thao Vo and Shirin Shahsavand for all of their help throughout
DS - US DS - M Us - M this project. Research reported here was supported by the National
p-value 0.65 7.1x10°2> 3.95x1071 Institutes of Health under award number R25AG046114.

Figure 1: Estimote sticker on water filter (left)
Figure 2: Estimote stickers in package (right)



