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Abstract

In this paper, we design and implement a mouse movement measurement system using an infrared
sensor called MAMS (Mouse Activity Measurement System). Unlike existing systems, MAMS can
measure movements between IREDs. MAMS is removable allowing convenient portability and is also
low cost. MAMS automatically measures mouse activity during a pre-set time interval. Since the
measured data can be easily stored in a computer system, it is much simpler and more efficient than
the Ugo 47420 model. Moreover, MAMS can be used in medical and veterinary field to eliminate
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manual observations.
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[I. Related works

1. Mouse Motion Measurement System
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Fig.1. The Ugo Basile 47420 Multiple Activity Cage
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Table 1. Features & Benefits of Multiple Activity Cage
47420 in Ugo Model

Features Benefits

IR photocells arrays of adjustable

; Same instrument for rats and mice
height

2 pairs of IR photocells arrays | Measure locomotion and rearing

Embedded printer, memory and

GLP compliant, stand-alone
software
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Fig. 19 multiple activity cage®d &4 2 "2 Table
13} 2t} 28] 3 multiple activity cage®] AF%S Table 29}
.

Table 2. Specifications of Multiple Activity Cage 47420 in
Ugo Model

General
Commands via “soft keys”
. via command keyboard on the electronic
Starting .
unit
Read—out multifunction graphic display
Print-Out Incorporated thermal Printer

Power Requirement 115 or 230 V, 50/60 Hz, 20W max.

Sound Level < 60 dB (A)

Operating Temperature | 18° to 40° C

Connection to PC through DELTA 9-pin connector

Physical
Dimensions 27(w)x16(d)x19(h)cm — Electronic Unit
54(w)x50(d)x37(h)cm — Animal Cage
2.7Kg - Electronic Unit
Weight 11.8Kg — Animal Cage with sensors
7435/7436
Shipping Weight 26Kg approx.

Shipping Dimensions | 80x60x44cm (single cage system)

2. Disadvantages of the previously developed
system
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[ll. Design and Implementation of MAMS

1. Design of MAMS
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Fig. 2. Measuring idea of MAMS

Sensor is designed to be
installed in multiple layers
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Fig. 3. A Diagram of modeled MAMS
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Fig. 4. A Diagram of multiple sensing mechanism
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Fig. 5. Measurement method using infrared sensor set
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Fig. 6. Bird's—eye view of MAMS Model
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2. Implementation of MAMS
B =RA AAT MAMSE Data Logger, Sensing
Plate= /g gt}

2.1 Data Logger
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Fig. 7. Sensor Bar Connector
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2.2 Storage of data
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Fig. 10. Files that store measured data (MAMS.CSV)
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Table 4. Specifications of Sensor Bar

Sensor Bar

Infrared ray
sensor

5 EA

Configuration

Infrared light
sensor

5 EA

All Sensor Bar

Infrared ray
sensor

1 Layer 10 EA
2 Layer 10 EA

Configuration

Infrared light
sensor

1 Layer 10 EA
2 Layer 10 EA

Sensing Sequential sensing of individual
Fig. 12. Confirm of sensing operation method Sensors
. One-time
3. AAe] A E e A DA 483 4% F Individual 5 ms
g} 71407 nfe]g & SD 7h=o] At Sensing time sensing
One—tlme all 100 ms
e . sensing
2.4 Specifications of MAMS
MAMS®] tjufo]2 AFYF2 Table 37 2t}
MAMA®] 77] A2 Table 59 2t}
Table 3. Specifications of Implemented Device
i Table 5. Electric specifications of MAMS
width 180 mm
Data Logger Dimensions depth 180 mm * Base 25T
height 37 mm Electric N ;
. specification Min. Typ. Max. Unit
width 500 mm
Base plate
MAMS dimensions et 500 mm Power 4.75 5.0 5.25 \
height 10 mm
Holder :
Mount bar | diameter 15 mm Electric current - - T.B.D A
dimensions height 150 mm
width | 410 mm MAMAS] 414 ARFE Table 6 7k,
Inner
. h depth 410 mm
dimensions
Cage height 325 mm Table 6. Sensor specifications of MAMS
width 420 mm
o Spec. of Infrared Min. Typ. Max. Unit
uter ray sensor
. : depth 420 mm
dimensions
height 330 mm Peak wavelength - 875 - nm
width 430 mm Spectrum a 45 _ am
Cage Cover Dimensions depth 430 mm eeile el
height 5 mm Spec. of Infrared f :
light sensor Min. Typ. Max. Unit
width 420 mm 200
Infrared ray Spectral
depth 31 mm A =~ nm - -
sensor Sensor bar sensitivity 1000
Infrared white | dimensions [ height 50 mm Peak _sensitivit _ 880 _ am
waveleng
sensor sensor 82 mm
spacing
Infrsaerr?:orrav el 5> m HFH o7 Y MAMSE B5F o8 A4z AlFste]
Sensor Cable prE—— FA% 29 Fol AYsteF aglon, 7-d¥E MAMS F-3%
nfrared white length >m ° Fig. 133} 7}

sensor
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Fig. 13. The Components of MAMS (2 set)
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Fig. 16. Comparative measured value
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Table 7. Comparative average measured value

Count MAMS value UGO value
1 986 885
2 896 865
3 923 911
4 723 650
5 822 835
6 650 595
7 556 542
8 435 412
9 235 221
10 145 100
Total 6371 6016
Average 637.10 601.60
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V. Conclusions

B Rl )2e 54 AZHelA 54T S+ gl
IRED Afole] o5& 54 Fssbl sha, o) 5ol Aejet Hg

wn

2l AA9} 71AE GE 5 A AAEA FESIY MAM

AY F age] A3t ol Nk 54 A9E
o, ki AFoz SHF volHE HAFH A

4= 9lo] 71¥9] Ugoiil: 47420591t} &

e B w9 719

2,
o -
= m?i‘

Al A HE

o
2o

fE oo ¥0 rir
24
02i

4 F

REFERENCES

[1] Alex S. Rivlin, Charles H. Tator, "Objective clinical
assessment of motor function after experimental spinal
cord injury in the rat", Journal of Neurosurgery 112(2):
577~581, Feb. 2010.

[2] D. MICHELE BASSO, MICHAEL S. BEATTIE, and
JACQUELINE C. BRESNAHAN, "A Sensitive and Reliable
Locomotor Rating Scale for Open Field Testing in Rats",
Journal of Neurotrauma, 12(1): 1-21, Jan. 2009.

[3] Yuesheng Li, Rod J. Oskouian, Yuan-Ji Day, John A.
Kern, Joel Linden, "Optimization of a mouse locomotor
rating system to evaluate compression-induced spinal
cord injury: correlation of locomotor and morphological
injury indices", Journal of Neurosurgery: Spine, 4(2):
165~173, Feb. 2006.

[4] Leblond H., L'Espérance M., Orsal D., Rossignol S.,
"Treadmill Locomotion in the Intact and Spinal
Mouse", Journal of Neuroscience 23(36), 11411-
11419, Dec. 2003.

[5] http://www.ugobasile.com/

[6] Kwak, H.Y., Sim, K.B., Huh, J.S., Lee, Y.S., "A New

Locomotor Evaluation System in Rats based on

Vector Image Processing with Modified Thiessen—

Delaunary method," The 3™ International Confe-

rence on Convergence Technology, pp.15-21, 2013.

Kwak, H.Y., Huh, J.S.,, Lee, W.J., "A New

Locomotor Evaluation System for Mouses Based

3

on Continuous Shooting Images", Journal of Korea
Society of Computer Information, 20(1): 153~161,
Jan. 2015.

http://www.tinyos.net

Suh, J.H., Woo, C.W., "A Development of Intelligent

Context—-Awareness Middleware",

© oo

Journal of the
Korea society of IT services, 1l(special Ed.):

165~176, Nov. 2012.



The Design and Implementation of Mouse Activity Measurement System using Infrared Sensor 89

Authors

Ho-Young Kwak received the B.S., M.S.
and Ph.D. degrees in Computer Science
el from Hong-lk University, Korea, in 1983,
1985 and 1990, respectively. Dr. Kwak
joined the faculty of the Department of
Computer Engineering at
Jeju National University, Jeju, Korea, in 1990. He is
currently a Professor in the Department of Computer
Engineering, Jeju National University. He has served as
the Vice-president of The Korean Society of Computer
Information. He is interested in IT-Medical convergence,
USN, IoT Technology, Web Programming and software
system.

Jisoon Huh received the B.S., M.S. and
Ph.D. degrees in Medicine from A-Ju
University, Korea, in 1996 and 2001,
respectively. Dr. Huh joined the

% Department of Neurosurgery, School of
Medicine at Jeju National University, Jeju, Korea, in
2006. He is currently a Associate Professor in the
School of Medicine, Jeju National University. He is
interested in Neurosurgery, medical information system,

convergence of medical and computer science.

Won Joo Lee received the B.S., M.S.
and Ph.D. degrees in Computer Science
and Engineering from Hanyang
University, Korea, in 1989, 1991 and
2004, respectively. Dr. Lee joined the

faculty of the Department of Computer
Science at Inha Technical College, Incheon, Korea, in
2008, where he has served as the Director of the
Department of Computer Science. He is currently a
Professor in the Department of Computer Science,
Inha Technical College. He has also served as the
Vice-president of The Korean Society of Computer
Information and the Editor-in-Chief for the Journal of
The Korean Society of Computer Information. He is
interested in parallel computing, internet and mobile
computing, and cloud computing.



