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POSITION TRACKER BY PASSIVE INFRARED DETECTION

BY MR. SA-NGAPONG PORNCHAIPIMONPHAN
ADVISOR MR. UTHAI SRITIRAVIROD .

ACADEMIC YEAR 1996

ABSTRACT

The position tracker by passive infrared detection in this project is the system for
controlling position of camera in order to tracking the position of intruders which moving by
uscd the method of one-axis tracking is in around the center point.

The objective of this project is 1o show the method of detection infrared ray which
radiate from human body .while movement by pyroclectric sensor and  application
microcontroller

There are two parts in operating of this system . The first parl is detection the mfrared
ray in four direction around the center point . and the second part s the controller the stepping
motor for moving the camera (ollow the direction of lrared ray.

1t's believe that this project will help in improving the use of microcontroller for

electronic security system and will provide knowledge o other people .
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;FILNAME SCAN.ASM V1.0

;DESCRIPTION CAMERA POSITION TRACKING SYSTEM

;HARDWARE

CONTRbL BOARD,STEP MOTOR DRIVER,PIR BOARD

;PROGRAMMER  SANGAPONG P.

;ASSEMBLER

;DATE 13/08/97

S A ko ok o ko kR
3

; PROGRAM

PORTA EQU
PORTB EQU
PORTC EQU
PORTCC EQU
KEY A EQU
KEY AB EQU
KEY B EQU
KEY_BC EQU
KEY C EQU
KEY CD EQU
KEY D EQU
KEY DA EQU
SW A EQU

SW_AB EQU
SW B EQU

SW BC EQU
SW C EQU

SW CD EQU
SW D EQU

SW DA EQU
SCAN_A EQU

SCAN B EQU

AR a T T2 L Ty T ey ey
»

JFrrakrrer AGCION VARIABLE **%**exxis

OH
1H
2H
3H
IH
2H
3
4H
5H
6H
7H
SH
00000001 B
(00000108
000001008
000010008
000100003
0601000008
01000000B
100000008
.0

P11



SCAN_C EQU P12
SCAN D EQU P13
SPEAK EQU Pl.4

ORG 0O0H
seekkkk INTERNAL RAM AREA ##%kwskkskn
bs &g ;REGISTER BANK RO - R7
OLD_POS:DS 1
Sw: DS i
LOOPCNT: DS 1
SYSSTK:

SHRUERKEREER SVCTEM SETTING **k#skasnx
ORG 0000H

f'ow__UP: MOV  R2#0 :POWER UP DELAY
RESI: MOV R340

DINZ R3$

DINZ R2,RES!

MOV SP#SYSSTK

MOV LOOPCNT.#3

MOV DPTR#PORTCC  SET CONTROL PORT
MOV A #90H

MOVX @DPTR.A

cEEEmkkkRkk MA TN PROGRAM ¥* k¥ kst skttt

SET STEP:
LCALL TRN 4
LCALL CHK SW A

LOALL TRN 3



LCALL CHK_SW A
LCALL TRN 2
LCALL CHK _SW_A
LCALL TRN 1
LCALL CHK_SW A
LIMP SET STEP

CHK_SW_A: MOV DPTR,#PORTA
MOVX A @DPTR
CINE A#SW_ARECALL

LIMP START
RET
RECALL: RET

START: LCALL PIR_DEL
LCALL BEEP

MOV  PI#0OFH

MOV OLD POSHKEY A

LOOP: LIMP READ SCAN

READ SCAN: MOV AP
ANL A #OFH
LCALL SIG DEL
CINE  A#OEH,CHK |
LCALL SIG_DEL
LIMP SUB_A

CHK_1: CJNE A#OCH,CHK 2
LCALL SIG_DEL
LIMP SUB_AB

CHK_2: CINE A #0DH,CHK 3
LCALL SIG DEL

LIMP  SUB_B



CHK_3: CINE A #09H,CHK_4
LCALL SIG DEL
LIMP SUB BC

CHK_4: CINE AHOBH,CHX 5
LCALL SIG DEL
LIMP SUB C

CHK _S: CINE A #03H,CHK_6
LCALL SIG_DEL
LIMP SUB_CD

CHK_6: CJNE  A#07TH,CHK_7
LCALL SIG DEL
LIMP SUB D

CHK_7: CINE  AH#O6H,CHK_8
LCALL SIG DEL
LIMP SUB DA

CHK_8: LJMP READ SCAN

SUB_A: MOV  DPTR#PORTC
MOV A #01H
MOVX @DPTR,A
MOV A#KEY A
MOV SWAHSW A
LIMP  COMPARE
SUB AB:MOV DPTR #PORTC
MOV A#02H
MOVX @DPTR,A
MOV A#KEY AB
MOV SW#SW AB
LIMP COMPARE
SUB_B: MOV  DPTR#PORTC
MOV A#04H
MOVX  @DPTR.A
MOV A#KEY B

MOV SW#SW B



LIMP COMPARE
SUB_BC: MOV  DPTR #PORTC

MOV A #08H

MOVX @DPTR,A

MOV A#KEY BC

MOV  SW#SW BC

LIMP COMPARE
SUB_C: MOV  DPTR#PORTC

MOV A #010H

MOVX @DPTR,A

MOV  A#KEY C

MOV SW#SW C

LIMP COMPARE
SUB_CD:MOV  DPTR#PORTC

MOV A #020H

MOVX @DPTR,A

MOV  A#KEY CD

MOV  SW#SW CD

LIMP COMPARE
SUB_D: MOV  DPTR#PORTC

MOV A #040H

MOVX @DPTR.A

MOV  A#KEY D

MOV  SWHSW D

LIMP COMPARE
SUB_DA:MOV  DPTR#PORTC

MOV A#08OH

MOVX  @DPTR.A

MOV A#KEY DA

MOV SWHSW DA

LIMP COMPARE

COMPARE: SLUBB A OLD POS

17 EXPAND



I REV

CINE A #04H NEQL

LIMP TRN_RIS

NEQL: IC

LOW VA

LIMP TRN_LES

LOW_VA:LIMP TRN_RIS

REV: CLR C

CPL A

ADD  A#01H

CINE A#04HNEQL]

LIMP TRN_LES

NEQL1: JC

LOW_VAI

LIMP TRN_RIS

LOW_VAIL:LIMP TRN _LES

EXPAND: LIMP READ SCAN

TRN_RIS: LCALL TRN 4

LCALL
LCALL
LCALL
LCALL
LCALL
LCALL

LCALL

CHK_SW
TRN 3
CHK_SW
TRN_2
CHK_SW
TRN_|
CHK_SW

LIMP  TRN RIS

TRN LES: LCALL TRN 1

LCALL

CHK SW



LCALL TRN 2
LCALL CHK SW
LCALL TRN_3
LCALL CHK_SWw
LCALL TRN 4
LCALL CHK_SW
LIMP TRN_LES

CHK_SW: MOV DPTR#PORTA
MOVX A@DPTR
CINE A,SW,0UT
MOV  ASW
CINE A#0IH,DOWNI
MOV OLD_POS#0IH
LIMP READ_SCAN

DOWNI: CINE A #02H,DOWN2
MOV OLD_POS#02H
LIMP READ SCAN

DOWN2: CINE A #04H,DOWN3
MOV  OLD_POS #0311

LIMP READ_SCAN

DOWNI: CINE A #OSH,DOWNA4
MOV  OLD POS#04H

LIMP READ SCAN

DOWN4: CINE  A,#1011,DOWNS
MOV  OLD POS#05IH
LIMP READ SCAN

DOWNS: CINE A f2H1L.DOWNS

MOV OLD POS,#06H



LIMP  READ SCAN

DOWNG: CINE A #40H,DOWN?
MOV  OLD POS#07H
LIMP READ SCAN

DOWNT: CINE A#80H,DOWNS
MOV QLD _POS,#08H
LIMP READ SCAN

DOWNS: LIMP CHK_Sw

OUT: RET

TRN_I: MOV  DPTR,#PORTB
MOV  A#03H
MOVX @DPTR,A
LCALL STP DEL

RET

TRN_2: MOV DPTR#PORTB
MOV A #0614
MOVX  @DPTR.A
LCALL STP DEL
RET

TRN 3: MOV DPTR #PORTB
MOV A HOCH
MOVX @DPTR,A
LCALL STP DEL

RET

TRN 4: MOV DPTR#POR!D

MOV ARGUNY



MOVX @DPTR.A
LCALL STP DEL
RET

BEEP. MOV  R4,0FOH

BEEPI: SETB SPEAK
LCALL SOU_DEL
CLR SPEAK
LCALL SOU DEL
DINZ R4,BEEPI
LCALL SCN_DEL
RET

N AR EL LT LE Tt
SFEEEREE Hhkkak Y] AY *%h EET L T

PIR_DEL: MOV RI#25
PIR_DEL1: MOV R2,#10
PIR_DEL2: MOV R3#179
PIR_DEL3: MOV R4.#0

DINZ R4.$

NOP

NOP

DINZ R3,PIR DEL3

DINZ R2.PIR_DEL2

DINZ RI.PIR_DELI

PUS DEL: MOV R1#2
PUS_DEL1: MOV R2#10
PUS DEL2: MOV R3#179
PUS DEL3: MOV R4#0
DINZ R4S
NGP

NGP



DINZ R3,PUS_DEL3
DINZ R2,PUS DEL2
DINZ R1,PUS_DEL]
RET

STP_DEL: MOV R3#15H
STP_DELI: MOV R2#0
DINZ R2S
DJNZ R3,STP DELI
RET

SOU_DEL: MOV  R5#0FAH
SQU_DEL1: DEC RS
MOV AR5
INZ  SOU_DEL1
RET

SCN_DEL: MOV R3,#0H
SCN_DELI: MOV R2.#0
DINZ R2$
DINZ R3,SCN_DELI

RET

S1G_DEL: MOV R3#03AH
SIG_DELI: MOV R2#0FFH
DINZ R2.$
DINZ R3SIG_DELI
RET

END
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BROADBAND FILTER:

Type Part-No. Cut On Cut Off Window Material
LHI807 TC| M Mm
Standard 3564 5,3 Si Coated
G9 3848 7.8 14,6 Si Coated
G10 3946 2.4 Si Coated
G11 3716 0,1 13 CaF,
Gt2 3737 1 L Si Coated
G14 ! Si Coated
100
a0
80 ——
f 70 {- |
¢ 60 R S
€ 40 | -
E 20 1. .J:._._L :
10 4 ST —
(s TR —— )
9 10 11 12 13 14 15 16 17 18 19 20
Wavelength | ym |}
R
8
:
=
Wavelength {um |
,
DETECTORTYFE  LHI 807 TC DAL OF TSSUE: 28.02.51

PART NC. 13t R 4404 46



AEI® PASSIVE INFRARED PIR-9038
| INTRUSION MINI DETECTOR ™%

OPERATING INSTRUCTIONS ce

INTRODUCTION

PIR-9038 15 a mini size PIR {ntrusion detector. It is designed to provide a low cost,
reliable solution for general purpese residential and commercial installations.
PIR-9038 employs dual element pyro-electric sensor designed with pulse count circuitry,
RFI interference filter and verticsl angle adjustment for detection pattern. It offers
substantial imaunity to false alarm as well as free installation height.

Three different PIR-9038 models with different coverage patterns are avallable. These
patterns are denoted by suffix letters, W (wide angle), L (long range), and C (triple
curtain).

COVERAGE PATTERNS
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PIR-9038W PIR-9038L PIR-5038C
MOUNTING LOCATION

* The detector can be surface or corner mounted. Always mount the unit on a stable
surface.

* The detector should be mounted indoors, in areas that do pot have cpenings constantly
exposed to the cutside environment.

* Select tle mounting location so that the expected motion of an intruder will c¢ross
the beam of the detection pattern.

* Do not locate detectors where hot or cold moving air blows directly onte the unit.

* Avoid aiming the detector toward heating or air conditiening vents or ducts, exterior
metal walls, exterior windows or curtains covering windows, refrigerator or freezer
gTills or other surfaces that may change temperature rapidly.

* Prevent putting large objects in front of the detector which will cause significant
changes in the area or volume protected.

MOUNTING

* Open the cover by gently inserting a small screw driver in the siot at the bottom of
the unit, and slightly twist to release the cover from the base.

* Remove the Printed Circuit Board (PCB) carefully from the base by releasing the screw
which fastens the PCB. r

* Mount the base at the location and height selected for optimum coverage. The height
can be anywhere from | to 5 M above floor level.
Use the knockouts at the back of the base for running connection wires.

* Fix the unit firmly to the mounting surface and place the PCE back inte th Lase. Make
sure the head of the fixing ccrews, that the base, do not touch the FLb circuitry,

LY



WIRING

Connect wires to' the terminal block in the following order:

4
1. Connect TAMPER terminals to a normally closed (N.C.)

24-hour protection zone of the control panel. Tamper @ @ @ @ @ @
4+ - 1 = ]
v

contact will open when cover is removed.
2, Connect ALARM terminals to a normally closed (N.C.) L__,15,J
burglar protection zone of the control panel. Relay
contact will open when a motion is detected or during
power loss.
3. Conmect the 12V DC (+) and {(-) terminals to a power source 8 to 16 volt DC and observe
for correct polarity. It is advisable that the power supply be battery backed-up. '

VERTICAL ADJUSTHMENT 4

ALARM 12 TAMPER

The vertical adjustment scale (printed om the upper right cormer of the PCB) and the pointer
on the base indicate in degrees the approximate vertical angle between the horizontal line
of the unit and the middle detection layer. To change the vertical pattein adjustment,lcosen
the screw which fastens the PCB to the base. Slide the PCB up or down to the desired angle
and tighten the screw firmly.

PULSE COUNT SELECTOR

The detector is selectable for single shot or pulse count operation.
Put the MODE jumper on “S" for single shot; and “P" for pulse count.
The detector requires 1 pulse to activate the slarm in single shot

wl®la POLSE
operation. This is recommended for narrow corridor protectionm. e o
s j- SINCLE
Pulse count operation mode provides further improvement to lomunity z suot

from false alarm. The circuit first senses an alarm (pulse 1) end then

goes into alarm rtandby mode for 30 seconds. If during the 30 second

standby period a second alarm event occurs (pulse 2), the detector goes

immediately into alarm mode & the standby period will be extended for a further 30 seconds.
If there is no second alarm pulse during the 30 second standby perlod the detector returns
to normal condition.

NOTE: Factory pre-set Pulse Count "P" for PIR-9038W, Single Shot "S" for PIR-9038L & 9038C.

WALK TESTIKG

1. Apply 12V DC power and allow 3-5 minutes for the detector to warm up and stabilize
before testing.

2. Adjust the vertical pattern angle for optimum performance. The adjustment iz a
combipation of mounting height and coverage distance.

3, Walk into the protected area at a rate of 1 step per second across the protection
beams and obse~ve the LED. The LED lights up whenever you enter or exit a protection
beam 1f the detector was set to "Single Shot" operation. . :
You are requited to walk 2 to 3 steps for the first alarm triggering and lighting up the
LED if the detector was set to "Pulse Count” operation. The detectaor stays in standby
mode for 30 seconds after the first triggerinmg. The LED will light up whenever you enter
or exit a protection beam. The standby mode will be extended continuously if movement

is still in the protection area. 8
4. After testing, the LED can be disabled to prevent unauthorized persons g 2

from tracing the coverage pattern. To disable the LED, Temove the LEU 3 5

jumper from the "E" (Enable) pin and put it on the "D" (Disable) pin. =iy

o }

SPECIFICATIOUS E
u s 8
Coverage: LED
PIR-9038Y Wide-angle, 12x12 M, 90° maximum, 42 beams 1n 3 layers.
PIR-9038L Long-range, 24x3 M, 4 beams in 2 layers.
PIR-9038C Triple-curtain, 12x12 M, 90° maximum, 3 curtains 24 beams in 4 layers.
Adjustment: Vertical 0° to -12° calibrated scale.
Mounting Height: 1 to 5 M above flecor level, indcor only.
Qperating Voltage: 8 to 16 VDC.
Current Drain: 15 mA typical.
Alarm Output: Normally closed (fail safe) relay dry contacts. Rating - 0.54/24VDC.
18 ohm resistor in secries with contacts.
Alarm period: 2 to 3 seconds.
Tamper Contacts: Normally closed micro-switch dry confacts. Rating - 0.354/24VDC.
Detection Modes: Single shot or Pulse count selectable.
LED Indicater: Walk-test indication. Enabled or disabled selectable.

Specifications are subject to change fer modifications without notice

AED Advanced Flectronics Industry Timited
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