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1. INTRODUCTION

Floor plan planning strategy is a methodology for radar installation in presence

detection device. Planning steps are shown as below.

1.1. Flow Chart of planning strategy

Design the coverage in the floor plan (Top View)

A J

Floor Height

Distance estimation (Side View)
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Avoid the pitfalls in install environment

Figure 1-1. Flow chart of planning strategy
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Design the coverage in floor plan is to decide the number of required radars for the coverage
area. The radar configuration, placement and mounting position are the parameters to

determine.

Distance estimation in side view is to analyze the estimated covered distance. The elevation
angle of each radar is set to 45 degree in order to achieve better sensitivity. Base on the tilted
angle, the line of sight from radar to ground floor is shorter than the horizontal distance.
Distance estimation in side view can help manufacturer to predefine the suitable detected

distance.

Pitfalls in installation environment is the unstable effect for presence detection. Small
vibration of different objects will easily trigger false alarm. The small vibration can be
guantified by the micro value in calibration mode. Special precaution should be made to avoid
the pitfalls.
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2. DESIGN THE COVERAGE IN FLOOR PARCLAN

2.1. Radar Setup and Mounting

Install the radar device on the wall with 45-degree elevation angle, as shown in Figure 2-1.
The coverage of the radar device is around 90-degree on E-plane and H-plane respectively.

Elevation Angle Radar Device
=45°

Figure 2-1. Elevation angle Setup and Radar position

The shape of the coverage is similar to a cone with a hemisphere added at the end. Height
of the cone depends on the maximum detection range setting, which could be set from 1m to

5m.
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Figure 2-2. Radar coverage in side view
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The top view coverage is a 90-degree arc area. Radius of the arc depends on the maximum

detection range setting. (5m in this example).
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Figure 2-3. Radar coverage in top view
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2.2. Example of radar installation in a room

Number of radars required to cover the floor plan is depending on the room size. 2 types of

room are illustrated in this example.
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7.2m

Figure 2-4. Analyze the floor plan

2.2.1. Example of radar installation in small room

Figure 2-5. shows a small room of size 3.2m x 3.2m, and height 2.8m. As the width and length
are both smaller than the maximum cover distance (5m), 1 radar is enough to cover the room
area. In this example, the radar is installed at corner with maximum range set to 3m. Some

margins are left to avoid the disturbance coming from curtain.

v

< 3.2m

3.2m |

Coverage

Ve
< 3m P

Figure 2-5. Radar setup in small room (Top view)
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The radar is mounted on the wall at 2.6m height with 45-degree elevation angle. A 0.2~0.5m

gap between curtain and coverage area is to prevent false alarm caused by curtain.

| Elevation Angle= 45°

[
| s

b
? 3m

r

Curtain & Door

2.6m

< 3.2m >

Figure 2-6. Radar setup in small room (Side view)

2.2.1. Example of radar installation in big room

Figure 2-7. shows a big meeting room of 7.2m x 4.5m, and height 2.8m. As the length of room
is exceeding maximum cover distance (5m), 3 radars are used to cover the room. The radars
are installed at opposite side of the curtain to avoid the disturbance from curtain movement.

Maximum setting of the 3 radars are set to 4m.

29
\\
45m | 4m
o

|
y ON - =0,
< 7.2m >

Figure 2-7. Radar setup in big room (Top view)
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The 3 radars are mounted on the wall at 2.6m heght with 45-degree elevation angle. A 0.5m

gap between curtain and coverage area is to prevent false alarm caused by curtain

movement.

Elevation Angle= 45°

./;I/ Radar

I?— 4m

Coverage area

2.6m

Curtain

L

4—— 4.5m

»

Figure 2-8. Radar setup in big room (Side view)
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2.3. Steps to design coverage in floor plan

This section provides detailed procedures to design the radar configuration for covered range.
Microsoft PowerPoint is used as the tool for doing the estimation. An example design flow is
provided as below. The scale using is 1:50, which means 2cm represent 1m.

1. Draw a 1:50 scale block and place the floor plan in the block

< 14.4 cm >
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Figure 2-9. Floor plan measurement

2. Select Shapes and choose Partial Circle to create the radar detected area. Set angle of

the partial circle from to 90 degree.
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Figure 2-10. Radar coverage shape creation
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3. Right click the Partial Circle and press Size and Position. Set height and width (diameter)

to 16cm. It represents the required detected distance of the radar is 4m in real space.

Format Shape TR
v Shape Options  Text Options
Cut
B con SRl
% Paste Options:
(C I 4 Size
[ 0 Ll Height 16 cm
(o} e B Edit Text
=7 | Rt Y Width 16 em
e I 17<, EditPoints
P
-7 | Rotation
. 1
. |
// I %8, Bring to Front » Scale Height 100%
’/ ! %2 Send'to Back » Scale Width 100%
/ I & Hyperlink.. Lock aspect ratio
/ 1
i ! O search
/
/ ! Save as Picture..
! |
! | [zl Edit Alt Text
! 1
. Set as Default Shape P
§] Size and Position... b Text Box
Alt Text

Figure 2-11. Radar coverage shape size

4. Right click the Partial Circle and select shape fill. Choose a color to fill the partial circle and

set 50% in transparency. The partial circle area represents the coverage area of radar.

® Format Shape SRS
hi Shape Options  Text Options
O o) -
. o O =
\.- A~ Z X
Style  Fill Outline __,QL':E": 4 Fill
Nofill
¥ Cut ® Solid fill
E® Copy Gradient fill
'y Paste Options: Picture or texture fill
‘:;. ‘:] Pattern fill
B e Slide background fill
£ Edit Points Color O ~
Transparency —+— | 50%
b Line
&, Hyperlink
D search
Save as Picture
[l  Edit Alt Text...
l Set a5 Default Shape

nd Position..

Figure 2-12. Radar coverage shape setting
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5. Place the partial circle area on the target position.

7.2m

Figure 2-13. Radar coverage in floor plan

6. Repeat Step-5 again to complete the setup.

\ - j

7.2m

Figure 2-14. Multiple radars coverage in floor plan
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2.4. Distance estimation in Side View

This section provides detailed procedures to estimate the covered distance at side view.
Microsoft PowerPoint is used as the tool for doing the estimation. The example setup and
estimation are the same as 2.3. Area of the shape is in scale of 1:50.

1. Draw a 1:50 scale block to simulate the space of the side view. The height and length of
the space is 2.8m and is 7.2m respectively. Place the radar block on the left corner. The

Elevation angle of the radar is set as 45 degree.

‘ Elevation Angle= 45°

]
V

5.6cm

14.4cm >

A

Figure 2-15. Floor plan creation

2. Create a partial circle shape of 90 degree to represent the radar coverage area. Set the

height and width (diameter) to 8cm

‘ Elevation Angle= 45°

"4

5.6cm

< 14.4cm

Figure 2-16. Add radar coverage
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3. Draw arectangular with 0.5cm height to place on the coverage area. Extend the length of
the rectangle until it touches the arc edge Figure 2-17. shows that the rectangular labeled

A and B are examples of the rectangle.

‘ Elevation Angle= 45°

5.6cm ! 5.2em

y

Figure 2-17. Coverage measurement

4. Right click the rectangle and select Size and Position to see the scaled distance.

: A N
lElevatlonAngle=45l I w . [ /. |
4 — v
Style  Fill  Outline  NeW
, Radar comment
Tl
T )
' § osm A X% Cut
)
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: Em Copy
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5.6cm |! o o
1
: I =
L ’ - .
: /|11 Group »
' /l
! ’
.I cﬂ‘x‘r-' B |:“
7 14.4c —

Save as Picture...

O [ex],  Edit Alt Text... O
§ Size and Position...
'r,""/ Format Shape...
¥3J New Comment

Figure 2-18. Read the width of rectangle
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5. Read the width value under Format Shape Bar. The cover length is 5.8cm, in this example.
Which represents 2.9m

Format Shape G
Elevation Angle= 45° Shape Options  Text Options
" o~ B
CION -
fo) 4 Size
Height 0.52 cm
|Wigth 5.8 cm
Rotation o
5.6cm Scale Height 100%
Scale Width 100%
Lock aspect ratio

E = 14.4m
E i ’ b Position
E _____ -7 b Text Box
— o o b Alt Text
Figure 2-19. Length of rectangle
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3. MICRO AND MACRO DETECTION AND SETUP

As the radar is sensitive to small motion, other vibration objects such as air conditioner and
curtain will easily affect the detection performance. User needs to take special precaution

when doing radar installation.

In the presence detection solution, there is a macro and micro detection mode.

Macro level > Macro threshold
Confirmation count > Macro trigger delay

Micro level
> Micro threshold

Macro level
< Macro threshold

Absence Presence

Micro level < Micro threshold
Absence count > Micro valid

Figure 3-1. Presence Detect state diagram

When the detection is in absence state, it would check the marco level. If marco level is higher
than marco threshold, macro trigger confirmation count will increase by 1. If confirmation

count exceeds macro trigger delay, state would transit from absence to presence.

For presence state, state remains in presence when micro level is higher than the micro
threshold. When the micro level is lower than the micro threshold, absence count will

increase by 1. If absence count exceeds micro valid, the state would go back to absence.

If there are vibration objects inside the detection area, the micro value will keep at high level.

Resulting in not able to switch to absence state when no one is in the detection area anymore
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3.1. Procedures of marco and micro level recording

Calibration mode provide the feature to print out and save the micro detection value over

time. Following procedures show the steps to do recording.

1. Open BGT60TR13C_Radar_Config_Tool. Select radar COM port and press Connect.

(= Infineon Radar Module Config Software - *
-~
Coneet (Infineon
Config  Fimmnware update
Wersion
Bet Gret
Please connect device Ver: 1.4.0 (4e3aff1)

Figure 3-2. Radar config tool

2. Select Reset config in item and press Set.

(= Infineon Radar Module Config Software - *
Comport -~ .
Coma1 (Infineon

Config  Pressnce event Firmware update

Ttem
Reset config v

Rest
Set Gret

Bent command FC -> Module)
|D9 0300001576 |

Received commsnd (Module -= PC)
|D9 0202 0008 01 25 D2 |

(O Temperature

et success Ver: 1.4.0 (4e3aff1)

Figure 3-3. Reset radar config
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3. Select Calibration mode in item. Select Enable in select bar and press Set.

(= Infineon Radar Module Config Software - *

Comport -,
COMa1 Disconuect ( Infineon

Config  Pressnce event Presence calibration  Finmware update

Ttem

Calibration mode w

Select

Enable b Set Gret

Sent command FC -> Module)
|D9 0F01 0001 6D 7D |

Received commsnd (Module -= PC)
|D9 0202 00 0F 01 B2 4B |

(O Temperature

Set success Ver: 1.4.0 (4e3aff1)

Figure 3-4. Enable Calibration mode

4. Select Calibration rate in item. Select 4 in select bar and press Set.

(= Infineon Radar Module Config Software - *

Comport -,
COMa1 Disconnect ( Infineon

Config  Pressnce event Firmware update

Ttem
Calibration rate w
Select
4 - Set Cret

Bent command, PC -= Module)
|D91101 0004 3504 |

Received commsnd (Module -= PC)
|D90202001101 CE6B |

(O Temperature

Set success Ver: 1.4.0 (4e3aff1)

Figure 3-5. Set Calibration rate

Copyright © JORJIN TECHNOLOGIES INC. 2021 Page 17
http://www.jorjin.com.tw
CONFIDENTIAL



http://www.jorjin.com.tw/
http://www.jorjin.com.tw/

o1t
JOR v I

MM5D91-00-InstallationGuide-D01

5. Select Max range in item. Input 5.0 in Distance(m) and press Set.

(= Infineon Radar Module Config Software - *

Comport -,
COMa1 Disconuect ( Infineon

Config  Pressnce event Presence calibration  Finmware update

Set Get

eceiverl comunand (Module -= PC)
|D9 0202 0003 01 DF OE |

(O Temperature

Set success Ver: 1.4.0 (4e3aff1)

Figure 3-6. Set maximum range

6. Select Detect mode in item. Select Macro and micro in Select and press Set.

(= Infineon Radar Module Config Software - *

Comport -,
COM41 Dissonnsct ‘ Infineon
Config  Presence event Pressnce calibration  Firmsware update

Ttem
Detect mode w

Select
Macro and micro w Set Get

Macro then micro
Macro only
Micro onl |

Received commsnd (Module -= PC)
|D9 0202 00 35 01 EC 41 |

(O Temperature

Set success Ver: 1.4.0 (4e3aff1)

Figure 3-7. Set the Detect mode
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7. Select Presence calibration tab page. Select save to file checkbox at bottom right side.

(= Infineon Radar Module Config Software = o x
Comport 2
coms o (Infineon
Cenfig Pmm:eeva\lmwdale
Macro value IN

o .

012 A A N\ A

014 AN A N alp m"\/'L JANA___ A 2]\

08 LS AT NITVATW AW AT YT - [N A ] STV My

0.06 ‘\‘J'I - i - % v ~ ~J = v

0.04

0.02

0
0 20 40 60 80 100
Micro value
30
N~

25

20 \

15 \-—-—\d_‘_..-/“'-—"'-—"\,_,_..._&_/

20

40 (1] 80 =

Ver: 1.4.0_a3 (c31f65d) .:

Figure 3-8. Save marco and micro to a file

8. Acsv file will be created at the same directory.

> ThisPC > Documents > HMIProject > config software

[

iss
ds +
is *
* IFX_BGT60TR13C_.E =~ COM4_result_2021-
mbedd_MCU4_Mod 06-17_18_16_06
onNoteTer ;
ule_Config
ect
acket
Figure 3-9. Recording file
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9. Open the recording file in excel and plot graphs for marco value and micro value against
time.

A B < D E | E G H | 1 ] K L M N o | F
Time Macro val Micro val' Presence stat i
1325 01113 23.88 IN Micro value

13

14

15 0 L

16| 1851 00754 21193 IN R N e P PR R R I P b e
17| 18563 0074 200239 IN BES RN I S Yo RIE RTINS RN RAYoNTIBIYEREEIRAANT
18| 18566 01387 200397 IN

19 18568 01246 20.1046 IN Macro value

20| 18571 00085 20.523% IN 5

21| 18573 01137 225257 IN

2| 18576 01283 24032 IN 25

23| 18578 00818 24969 IN

24| 18581 009 220945 IN 2

25| 18584 00686 232804 IN

26| 13586 00847 224904 IN v

27| 18589 01317 224809 IN .

28| 18591 01168 23.4465 IN

20| 18594 00983 23.5427 IN 05

30| 18:506 00947 222736 IN

31 Is:sgg OW% 22-2‘”6IN Gmovu’r-‘h—‘movmmh_—-mdq:w_m‘h—4-'30#@0*’-\_—-&0?:!”5*-—4‘«00@13'"’-\—-\40
32 19001 00974 223402 IN AN E IR NSRS e SRS nYRaAERIEAERYY
33| 19004 00612 224997 IN BN BRI A YRS SRR N R AN AN R A S ERNIBIYERSEARCSRAD
34| 19006 01025 22.5606 IN

nel inana amem aneies e

Figure 3-10. Plot the graph in excel file

10. For an empty environment with no moving object, the macro value will stay at a relatively
low value. In this example, value 0.5 can be selected as the macro threshold.

Macro value

2.5

15

0.5

mr---—cwomm-r:mmr-Nm-—cmgqmmmwn-—nmowc\mmﬂn-—«wommﬁ
nnmoNoumMmoadogdnoadegNoadesaocdUuESNdNINQUMNMANQQUNANS TN
WM MM~ AND SO ~AmOouoegs g mMmeomMMANRANS SO~ OoWnmoso
SEHeNUASANONNATONUNCAITOMNMNSIINEANNASTMNUN NS Q
BONDNO S A NN NO M A N AN NG M S S NN WS WS 00O
-1Hv—|v—|-—|NNNNNNNNNgggDDOQODDOOOOODDOODDDO
Figure 3-11. Analyze the Macro graph
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11. Select Marco threshold in item. Input 0.5 in the Value and press Set.

(= Infineon Radar Module Config Software - *

Comport -
COMa1 Discomnect ( Infineon

Config  Presence event Presence calibration  Firmsware update

Ttem
Macro threshold w

Talue
[050 v [ st et

Bent command FC -> Module)
|D9 2104 0000 00 00 3F 23 7E |

Received commsnd (Module -= PC)
|D9 0202 00 31 01 28 6D |

(O Temperature:

Set success Ver: 1.4.0 (4e3aff1)

Figure 3-12. Set marco threshold

12. Similar to macro value, the micro value will stay at low level when no moving object is in
the environment. In this example, region highlighted in red area is the timing for empty
environment. Select the maximum value in that range as the mirco threshold, which is 10.

Micro value Vs Time

120
100
80
60

40

20

0 i | i | 1 i
R R L R b s s r it i raana vk LR L
288 HY NI SSS5N9S8ANRINNRNERaS5N28I28R583R0RAD
8838238383823882388338388388833883883888838838883888888
Figure 3-13. Analyze the Micro graph
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13. Select Micro threshold in item. Input 10 in the Value and press Set.

(= Infineon Radar Module Config Software - *

Comport -,
COMa1 Disconuect ( Infineon

Config  Pressnce event Presence calibration  Finmware update

Ttem

Micro threshald v

Talue

[10 v [ st Get

Sent command FC -> Module)
|D9 3204 00000020 41 1E 3F |

Received commsnd (Module -= PC)
|D9 0202003201 7E 38 |

(O Temperature:

Set success Ver: 1.4.0 (4e3aff1)

Figure 3-14. Set micro threshold

Copyright © JORJIN TECHNOLOGIES INC. 2021 Page 22
http://www.jorjin.com.tw
CONFIDENTIAL



http://www.jorjin.com.tw/
http://www.jorjin.com.tw/

o1t
JOR v I

MM5D91-00-InstallationGuide-D01

3.2. Abnormal Situation

Assume the macro threshold and mirco threshold are set to 0.5 and 10 respectively. When
there is a vibration object, micro value will remain at a level higher than micro threshold.
Which will make the radar state incorrectly stay in presence state even when no one is in the
room.

Figure 3-15. shows an example of situation with air conditioner disturbing the detection. Area
highlighted in black is the timing which air conitioner is turned on. Area highlighted in blue is
the timing which air conitioner is turned off.
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Figure 3-15. Mirco value and Marco value when small vibration exits
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4. PITFALLS IN INSTALLATION ENVIRONMENT

As mentioned in Chapter 3, some objects like air conditioner will easily generate vibration and
affect the radar detection performance. This chapter list out some vibration objects that need
to take care of.

- Hanging Light / Tube

- Curtain

- Radar installed near the air conditioner

- IP Camera/ CCTV Camera

Figure 4-1. to Figure 4-3. are the examples of pitfalls. It is recommended to keep the radar away from

these objects. Avoid putting them in the detection area of the radar.

Figure 4-1. Hanging light and Curtain

Figure 4-2. Air conditioner
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Figure 4-3. IP camera/CCTV
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