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Abstract of Bachelor’s Thesis Academic Year 2009

ORGAD Object Recognition using Acceleration
for Augmented Reality

We propose a method that recognizes objects without any markers by using image analysis and object’s
acceleration getting from acceleration sensors attached to object in Augmented Reality.

These days, Augmented Reality (AR) is used for visualizing sensor data getting by using wireless
sensor nodes, or providing services based on sensor data. For overlaying sensor data to real world by
AR, or implementing service-interface based on AR, systems can provide services and information easily
understandable.

In Ubi-comp environment, system must recognize objects in relation to image frame captured by
camera in case that system is implemented on AR. So, it is often use a method of recognizing object’s
by Visual markers. However, there are many problems in a method of Visual markers. For example,
it is necessary to make difference Visual marker as many as objects and system administrator has to
keep not making overlapping marker’s shape. In addition, Visual markers are so prominent in system
environments. Thus, a method of recognizing objects using Visual markers is not suitable to be use in
environments that there are so many objects, or in case that prominent markers can’t be attached.

We propose "ORGA” which is a marker-less object recognition method using object’s movement get-
ting from acceleration sensor attaching to object and image analysis. In this method, system detects
acceleration sensor, which get acceleration similar to movement of object in front of camera. And system
can recognize which sensor is attaching to object in front of camera by relating sensor ID to object’s
information. Hereby, it is be able to recognize objects without Visual markers.

In approach of "ORGA”, at first, user captures the action that user puts up object, and system detect
moving object in image by extracting feature points from image. If moving object be detected by image
analysis, system searches acceleration sensor which acceleration change at same time, in sensors attaching
to objects. Finally, it is able to recognize object from information that is related to detected sensor ID.

In this paper, we implemented system of visualizing sensor data using "ORGA”, and describe the

result of evaluations and considerations.

Yutaka Karatsu

Faculty of Policy Management

Keio University
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e SunSPOTOOOOOOO ™

/* 0000000000000 00O0OoOoDooOooooOO =/
int id = packet.getInt(2);

Time timestamp(false, packet.getLongLong(6));

int illuminance = packet.getInt(14);

int temperature = packet.getInt(18);

double accelerationX = packet.getDouble(22);

double accelerationY = packet.getDouble(30);
double accelerationZ = packet.getDouble(38);
short teminationNumber = packet.getShort(46);

/* 000000000000000 */
SunSPOT& sunSPOT = SunSPOT::getInstance(id);

/ 00000000000 =/

sunSPOT .update(timestamp, illuminance, temperature,

00 accelerationX, accelerationY, accelerationZ);

J
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cobobooooooocooboooooooa

-

If moving objects O detected
1. Set up list of sensors which acceleration changes
O For each sensor s

If s’s accleration changes a lot of values

Add s to sensor list L

For each moving object 0 in O
2. Collation
O Get current datetime ¢
O For each sensor s
Figure difference ¢t and s’s timestamp
O Sort L by t
O Get first sensor target of L

3. Pick up candidate of o’sensor
0 For each sensor s’ in L getting off target
If timestamp of s’ is approximately-same timstamp of target
Add ¢’ to candidate list of sensor attached to o

(candidate list may be empty in a lot of cases)

Finally, target and candidate list are sensor of o

N
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