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Introduction 
 
Thank you very much for purchasing TOKYO KEIKI’s Non-Contacting Radar Level Gauge MW-10 or 
MW-11. This manual provides detailed instructions on how to set up the Non-Contacting Radar Level 
Gauge MW-10 or MW-11 using a PC or smartphone. Please be sure to read this manual thoroughly to 
ensure proper use of the device. 
 
 

Attention 
 
1 Deliver this manual to the user of the device. 
2 Read this manual well. 

Be sure to read the manual thoroughly to figure out important information. 
3 Keep this manual with care. 

The device needs to be handled with reference to this manual. Assign a person to take charge and 
prepare a storage place where the manual will be kept safely and available for immediate use when 
necessary. 

4 If you lose this manual, obtain a new copy immediately. 
If you lose this manual, contact the seller and obtain a new copy. Note that the new copy is not free. 

5 This manual is protected by copyright laws and all rights are reserved. 
No part of this document may be transmitted or distributed without the prior consent of TOKYO KEIKI. 

 
 

Notes on the manual 
 
1 Read this document as supplementary information to the instruction manual for the radar level gauge 

itself, "Non-contact Radar Level Gauge MW-10 MW-11 User's Guide" (document number: KF24-001). 
2 This manual describes the operation details of the device. But it cannot be valid in particular 

situations. 
3 Please note that incorrect operation may cause equipment malfunction or failure. 
4 Software may be changed in the future without advanced notice for functional improvement. 
5 The contents of this manual may be changed in the future without advanced notice. 
6 This manual has been carefully prepared. However, if there were questions, errors, and omissions, 

then please inform seller or manufacturer. 
 
 

Registered trademarks 
 
 App Store is a service mark of Apple Inc., registered in the U.S. and other countries and regions. 

 The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG, Inc. and 
any use of such marks by TOKYO KEIKI INC. is under license. Other trademarks and trade names 
are those of their respective owners. 

 Google Play is a trademark or a registered trademark of Google LLC. 

 HART® is a registered trademark of FieldComm Group, Austin, Texas, USA. 

 Microsoft® and Windows® are registered trademarks of Microsoft Corporation in the United States 
and/or other countries. 

 Microsoft Windows operating system is indicated in its abbreviated form as Windows. 

 Other product names used in this manual are the properties of their respective owners and are 
acknowledged. 
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Chapter 1  Operations by configuration software 
 

1.1  Overview 
 
“MWConfig” is configuration software for MW series that enables to adjust the device by using a PC. 
Communication is compatible with “communication using HART modem”/RS-485, it is possible to set 
parameters for the device and to monitor measurement values, states, etc. Please refer to the instruction 
manual for the device itself, "Non-Contacting Radar Level Gauge MW-10 MW-11 User’s Guide" 
(document number: KF24-001) Chapter 3 about installation of accessories. You must establish the 
connection between the software and the device before communication operation. 
 
 

1.2  Software operating environment 
 

- Supported OS:  Microsoft Windows 10 or later 
- Communication conditions: Operation on a PC that can use a communication modem 
- Screen resolution:  SVGA(800×600[dot]) or higher 

 
 

1.3  Installing the configuration software and launch 
 
Copy the archive file "MWConfig.zip" in the CD-R to your PC and unzip it in a desired location. 
The folder "MWConfig" (hereinafter "main folder") is created. 
 
Distributed file 

- Image folder:    Image file storage folder 
- Language folder:   Display language setting file storage folder 
- Logs folder:    Log file storage folder 
- Report folder:   Report output folder 
- Set folder:    Device setting file storage folder 
- MWConfig.exe:  Program body of the configuration software 
- initialize.xml:   Initial settings file (automatically generated) 
- README:   Quick instruction document 

 
To start configuration software, double click "MWConfig.exe", the program body of configuration 
software, in main folder. 

 
To close configuration software, click "x" button (close button) in the upper right of the window. 
 

 
Fig.1.3.1 Window close button 

 
To uninstalling configuration software, delete main folder from PC. 
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1.4  Basic window 
 
Configuration of the basic window is shown below.  
 

 
Fig.1.4.1 Basic window configuration 

 
Name / function of each panel 
(1) Title bar  Name and version of configuration software will be displayed. 
(2) Status display area Device connection status and device information will be displayed. 
(3) Menu select area Switch the menu by operating buttons. 
(4) Menu display area Menu selected in (3) will be displayed. 
(5) Progress bar  Communication progress will be displayed. 
(6) Menu switching button Switch menu according to your work flow by operating buttons. 
 
 
  

(1) (2) 

(3) 

(4) 

(5) (6) 
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In status display area, basic information of the device and the status (operating state of configuration 
software, diagnostic information of the device, communication state) and measured value are displayed. 
(see Fig.1.4.2) The display color of the status changes depending on the state.  
 
 

 
Fig.1.4.2 Status display area 

 
(1) Information  Device basic information display 

- ID:     ID number to identify the device is displayed. 
- F/W Ver. (R):    RF control unit firmware version is displayed. 
- F/W Ver. (C):    Control unit firmware version is displayed. 
- F/W Ver. (B):    BLE unit firmware version is displayed. 
- Last Setup:    Last configuration date is displayed. 

 
(2) Status  Communication status display 

- Port Open:    Open/closed status of the port is displayed. 
    (Unused:Gray   / Used:Green   / Error:Red  ) 
- Device Connect:   Device connection status is displayed. 
    (Disconnected:Gray   / Connected:Green   / Error:Red  ) 
- Logging:    Log save status is displayed. 
    (Disabled:Gray   / Enabled:Green   ) 
- Config.Changed:   Whether or not settings have been changed is displayed. 
    (Initial state:Gray   / No change:Green   / Changed:Red  ) 
- Dev.Malfunction:   Whether or not device error has occurred is displayed. 
    (Initial state:Gray   / Normal:Green   / Error:Red  ) 
- No Signal:   Signal detection status is displayed. 
    (Initial state:Gray   / Detected:Green   / Undetected:Red  ) 
- Comm.Error    Whether or not communication error has occurred is displayed. 
    (Initial state:Gray   / Normal:Green   / Error:Red  ) 
- Cur.Saturated    Current saturation status is displayed. 
* F/W Ver. (C):   (Initial state:Gray   / Current unsaturated:Green   / Current  
V1.1.5 or later   saturated:Red  ) 

*MW-11 does not have an analog output current function. 
This status is displayed in green. 

- Cur.Out.Fixed    Current output status is displayed. 
* F/W Ver. (C):   (Initial state:Gray   / 4-20mA output:Green   / Fixed current 
V1.1.5 or later   output:Red  ) 

*When multi-drop mode is ON, the color is displayed in red. 
*MW-11 does not have an analog output current function. 
This status is displayed in green. 

 
(3) Measured Value Measurement value display 
   Selected measurement value will be displayed. 
 
(4) Communication Communication operation (start/stop) 
   Stop communication temporarily by operating button. 
    (Communicating:Green              / Stop:Red              ) 
 
  

(1) (2) (3) 

(4) 
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In menu select area, buttons for selecting each menu are displayed. (see Fig.1.4.3) The menu contents 
corresponding to each button are shown below. 
 

- Device Connection: Connection operation to the device 
- Adjustment (FILE): Device connection settings 
- Adjustment (General): Device settings using a file 
- Adjustment (Advanced): Device general settings using individual  

menu 
- Diagnostics:   Getting measured values and echo curve 
- Report:    Device settings, measurement result  

report output 
- Reset:    Reset device settings, restart device 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig.1.4.3 Menu select area 

 
 
Refer to the following page for details on each item. 
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1.5  Connecting to the device / Disconnecting from the device 
 
To connect to or disconnect from the device, click "Device Connection" button. Then the following 
window is displayed. (see Fig.1.5.1)  
To connect the configuration software to the device, first perform communication settings with the device. 
 

 
Fig.1.5.1 Device connection menu 

 
(1) Port   Specify the COM port for communication. 
(2) Device  Specify the device number (0 to 63). 
(3) Preamble Number         Specify the preamble number (5 to 20). 
(4) Master Mode  Specify the master mode of the communication. 
(5) Connection  Start communication with the device.  
(6) Disconnection  Stop communication with the device. 
(7) ID   Connected device ID will be displayed. 
 
After finishing communication settings, click "Connect" button. The following dialog box is displayed 
according to the communication status with the device. (see Fig.1.5.2) If the connection fails, check the 
communication pathway. 
 

If connection succeeded 

 

If connection failed 

 

Fig.1.5.2 Connection response dialog box 

(1) 

(2) 

(3) 

(4) 
(5) (6) 

(7) 
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If connection to the device is successful, you can select a range of parameters to read. 
To read all parameters saved in the device, click "OK" button. 
To read only basic parameters and reduce reading time, click "Cancel" button. 
 
After reading parameters are completed, the device information of the connection destination as shown 
in Fig. 1.5.3 will be displayed. You will then be able to adjust parameters or check measured values. 
 

 
Fig.1.5.3 Device information when connection success 

 
 
Please note that the "Cur.Saturated" and "Cur.Out.Fixed" status are displayed when the firmware version 
(CTRL) of the connected device is V1.1.5 or later. 
When the firmware version (CTRL) of the connected device is V1.0.0, this status is displayed from the 
below fig.1.5.4. 
 

 
Fig.1.5.4 "F/W Ver. (C): V1.0.0" status display (example) 

 
 
To disconnect configuration software from the device, click "Disconnect" button. (see Fig.1.5.5) After 
disconnecting, make sure to wait until the device information is reset and the following "Disconnect 
complete" dialog is displayed. When the dialog is displayed, click "OK" button. 
 

 
Fig.1.5.5 Disconnect successful dialog box 

 
 
  

No Display 
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To change parameters displayed on each menu individually, use "Read" and "Write" button for each 
menu. The example of adjusting device connection setting parameters are shown below. (Fig. 1.5.6) 
 

 
Fig.1.5.6 Device Connection setting menu (example) 

 
 
To read parameter values displayed on the menu from the device, click "Read" button. To write 
parameter values changed on the menu to the device, click "Write" button. Parameter setting values are 
displayed as shown below. 
 

- Displayed value does not match device setting value: yellow background color (       ) 
- Displayed value matches device setting value:   white background color (       ) 
- Input value is out of range:    red background color (       ) 

 

 
Fig.1.5.7 Device Connection setting menu after parameters update (example) 

 
 
  

(1) 

(2) 

(3) 

(4) (5) 
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MW-11 does not have an analog output current function. Multidrop Mode setting is displayed in gray 
color on the menu as shown Fig.1.5.8 when using MW-11 and you can’t set it. 
 

 
Fig.1.5.8 Device Connection setting menu (MW-11) (example) 

 
 
(1) Multidrop Mode Mode in which multiple field devices are connected on the same  
   wiring (ON/OFF) 
(2) Device Number Specify the number used to identify connected device of  
   communication (0 to 63). 
(3) Preamble Number         Specify the preamble number of receive data (5 to 20). 
(4) Read           Read parameters setting value displayed on the menu from the  
   device. 
(5) Write           Write changed parameters setting value to the device. 
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1.6  Parameter changed by using a file 
 
To change parameters by using a file, click "Adjustment (FILE)" button. Then the following window is 
displayed. (see Fig.1.6.1)  
 

 
Fig.1.6.1 Adjustment (FILE) menu (example) 

 
(1) Ref.   Select the load file.  
   *On first, select the file in configuration software "Set" folder to load  
   parameters. 
(2) Load  Import parameter information of the file specified by clicking “Ref.” 
  button into configuration software (parameters table). 
(3) Read from Device Read setting parameters value on parameters table from the device. 
(4) Write to Device Write setting parameters value on parameters table to the device. 
(5) Save   Save setting parameters value on parameters table to the file. 
 
 

  

(1) 

(2) 

(3) (4) 

(5) 
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1.7  Parameter changed by using individual menu 
 
To change general parameters using individual menu, click "Adjustment (General)" button. Then the 
following window is displayed. (see Fig.1.7.1)  
 

 

 

 

 

 

 

 

 

 

 

 

Fig.1.7.1 Adjustment (General) menu (example) 
 
In menu select area, buttons for selecting each menu are displayed. (see Fig.1.7.2) The menu contents 
corresponding to each button are shown below. 
 

- Basic Configuration: Parameter settings according to the  
measurement environment 

- External IO:  Analog current output parameter settings 
- Calc.Flow:  Flow rate calculation parameter settings 
- Calibration:  Parameter settings to correct the  

measurement value 
- Smoothing:   Parameter settings for filtering measured  

value 
- Device Information: Status of the device Display 

       Setting and displaying of Information 
       about the device 
 
 
 
 
 
 
 

Fig.1.7.2 Menu select area 
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1.7.1 Basic Configuration 
 
To read/write parameters necessary for normal operation of the device according to the measurement 
environment, click "Basic Configuration" button. Then the following window is displayed. (see Fig.1.7.1.1) 
To ensure proper operation of the device, be sure to set these parameters. 

 

 
Fig.1.7.1.1 Basic Configuration menu (example) 

 
(1) Display Offset  Setting offset value is added to measured value displayed 

   on configuration software. 
(2) Measurement Unit Setting the unit of the measurement value. 
(3) Minimum Meas. Distance Set the nearest distance you want to measure. 

   When the measurement target is nearer than the  
   minimum measurement distance, the measurement  
   value is displayed the minimum measurement distance. 
   For the minimum measurement distance to guarantee  
   deviation, please refer to the measurement range in 5.1  
   "General specifications" - Table 5.1.1 "General specifications" of  
   "Non-Contacting Radar Level Gauge MW-10 MW-11 User's Guide"  
   (document number: KF24-001) Chapter5. 

(4) Reference Distance Set the distance from the measurement reference point to zero  
  level(0.000m). 
(5) Below Zero Range Set the distance from zero level(0.000m) to the bottom. 
   
 
* If the measurement target is located at a distance that exceeds the "Reference Distance + Below Zero 
Range", the measurement target is undetected. 
* Except in special cases, make sure that "Reference Distance + Below Zero Range" does not exceed 
the measurement range of device specifications. 
For the measurement range of device specifications, refer to the measurement range in 5.1 "General 
specifications" - Table 5.1.1 "General specifications" of "Non-Contacting Radar Level Gauge MW-10 
MW-11 User's Guide" (document number: KF24-001) Chapter5. 
 
  

(1) 

(2) 

(4) 

(5) 

(2) 
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1.7.2 External IO 
 
To read/write analog current output parameters, click "External IO" button. Then the following window is 
displayed. (see Fig.1.7.2.1) 
 

 
Fig.1.7.2.1 External IO menu (MW-10) (example) 

 
MW-11 does not have an analog current output function. Parameter related to analog current output is 
displayed in gray color on the menu as shown Fig.1.7.2.2 when using MW-11 and you cannot set it. 
 

 
Fig.1.7.2.2 External IO menu (MW-11) (example) 

 
 
  

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) (10) 

(11) 

(12) 

(13) 

(14) 

(15) 
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Analog current output data 
(1) Analog Current Output Parameter Content of parameters output at 4-20mA 

* When the firmware version (CTRL) of the connected 
device is V1.1.5 or later, the "(12) PV" parameter will be 
the same value as this parameter. 

(2) Alarm Output  Content of alarm output 
(3) Alarm Delay  Time until alarm output after a condition that matches  
   "Alarm Output Factor" occurs. 
(4) Fixed Current Output  Set the fixed analog current output value. 

*Return the setting to 0.0 (current output according to 
measured value) to cancel fixed current output after use. 

(5) Alarm Output Factor  Factor causing alarm output 
(6) Fixed Meas. Distance Output  Set the fixed measurement distance output value. 
   *Return the setting to 0.0 (distance output according to 
   measured value) to cancel fixed measurement distance  
   output after use. 
(7) Minimum Output  Set the output value equivalent to 4mA. 
   When "(1) Analog Current Output Parameter" has been  
   changed, check this value again. 
(8) Maximum Output  Set the output value equivalent to 20mA. 
   When "(1) Analog Current Output Parameter" has been  
   changed, check this value again. 
(9) Analog Output Range  Select analog current output range 

  (10) and (11) value will show relevant to the selections this 
   parameter. 
(10) Analog Output Lower  Setting minimum value of analog current output range. 

  Only when “Analog Output Range” setting is “Manual”, this  
  value is settable. 

(11) Analog Output Upper  Setting maximum value of analog current output range. 
  Only when “Analog Output Range” setting is “Manual”, this  
  value is settable. 

 
*Even when analog output range parameters (Analog Output Lower/Upper) is changed, the alarm output 
value is not change. Set the alarm output setting in (2). 
 
 
Dynamic Variables 
(12) PV   Setting item to be assigned to PV 

* When the firmware version (CTRL) of the connected 
device is V1.1.5 or later, this parameter will be the same 
value as the "(1) Analog Current Output Parameter" 
parameter. 

(13) SV   Setting item to be assigned to SV 
(14) TV   Setting item to be assigned to TV 
(15) QV   Setting item to be assigned to QV 
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1.7.3 Flow rate calculation 
 
To read/write flow rate calculation parameters, click "Calc.Flow" button. Then the following window is 
displayed. (see Fig.1.7.3.1) 
 

 
Fig.1.7.3.1 Flow rate calculation menu (example) 

 
Common items 
(1) Flow Calc. Method Select the flow rate calculation method. 

  *When the weir exceeds application range of  
  "Weir JIS B8302", please choose "Weir JIS K0094". 

(2) Flow Unit  Select measured flow rate unit. 
 
 
  

(1) 

(2) 
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After selecting flow rate calculation method, set parameters for each flow rate calculation method. 
 
Weir JIS B 8302 

- Weir Type Weir type 
- Waterway Width Breadth of channel (B) 
- Lack Width  Width of weir (b) 
- Viscosity Coefficient Kinematic viscosity of fluid (ν) 
- Lack Height  Height of weir edge relative to bottom of channel (D) 

 
Weir JIS K 0094 

- Weir Type Weir type 
- Waterway Width Breadth of channel (B) 
- Lack Width  Width of weir (b) 

 
Flume 

- Flume Type Size of Parshall Flume (ASTM D1941-21/JIS B 7553) 
 
User Defined 

- Point No. Number of points of flow rate table 
- Flow Table  Flow rate table (Level value, Flow rate value) 

* Please set level values in ascending order. (Figure 1.7.3.2)  
 
 

 
Fig.1.7.3.2 User defined setting 

 
 

  

OK: Correct example NG: Incorrect Example 
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Table.1.7.3.1 Flow calculation formula of weir and application range (JIS B 8302) 

 
 

JIS B 8302:2022 

Flow calculation formula Application range 
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Q = 0.577Kh5/2 
 

K = 83 +
1.978

BR1/2
 

 

R = 0.1h3/2/ν 

B = 0.44  ～ 1.0 [m] 
 

h = 0.04 ～ 0.12 [m] 
 

D = 0.1 ～ 0.13 [m] 
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Q = Kh5/2 
 

K = 81.2 +
0.24
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  + (8.4 +
12

√D
) (

h

B
− 0.09)

2

 

B = 0.5  ～ 1.2 [m] 
 

D = 0.1 ～ 0.75 [m] 
 

h = 0.07 ～ 0.26 [m] 
 

h ≤
B

3
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Q = Kbh3/2 
 

K = 107.1 +
0.177

h
 + 14.2

h

D
 

  − 25.7√
(B − b)h

DB
+ 2.04√

B

D
 

B = 0.5  ～ 6.3 [m] 
 

b = 0.15 ～ 5 [m] 
 

D = 0.15 ～ 3.5 [m] 
 
bD

B2 ≥ 0.06 

 

h = 0.03 ～ 0.45√b [m] 
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Q = KBhe3/2 
 
D ≤ 1 m 

K = 60 ×
2

3
√2g (0.602 + 0.083 (

h

D
)) 

1 m ≤ D ≤ 2.5 m 

K = 60 ×
2

3
√2g (0.602 + 0.004(D − 1) + (0.083

+ 0.036(D − 1)) (
h

D
)) 

effective head he = h + 0.0012[m] 
Acceleration of gravity g = 9.80665(m/s2) 
 

B ≥ 0.5 [m] 
 

D = 0.3 ～ 2.5 [m] 
 

h = 0.03 ～ D [m] 
 
h ≤ 0.8 [m] 
 

h ≤
B

4
 [m] 
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Q: Flow rate [m3/min] 
K: Flow coefficient 
B: Breadth of channel[m] 

b: Width of  weir [m] 
D: Height of weir edge relative to bottom of channel [m] 
ν: Kinematic viscocity of water = 0.01 [cm2/sec] 

When the weir exceeds application range of each setting such as “B” or “b”, then select Flow 
Calc. Method to “Weir JIS K 0094”. 
60° triangular weir is not a JIS standard. The formula indicated here is included for reference 
purposes in the JIS B 8302. 

 
  



17 
 

 
Table.1.7.3.2 Flow calculation formula of weir (JIS K 0094) 

  JIS K 0094:1994 

Flow calculation formula 
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Q = 1.404 × h5/2 × 60 
Thomson formula 
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Q = 1.84(b − 0.2h)h3/2 × 60 
Francis formula 
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Q = 1.84 × B ∙ h3/2 × 60 
Francis formula 

R
e

m
a

rk
s
 Q: Flow rate [m3/min] 

B: Breadth of channel[m] 
b: Width of  weir [m] 
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Table.1.7.3.3 Dimensions of Parshall Flumes and Flow calculation formula 

 
(ASTM D1941-21)                                 UNIT mm 

Size W 
Flow rate 
[m3/h] 

A B C D E F G K L N 
Ref. (Min) Flow 

calculation 
formula (M) (P) (R) 

PF-01 25.4 1～20 242 357 93 167 229 76 204 19 637 29 - - - 
Q= 
217.31 x Lv1.55 

PF-02 50.8 2～51 276 405 135 213 253 114 253 22 773 43 - - - 434.63 x Lv1.55 

Q: Flow rate [m3/h] 
Lv: Measurement Level [m] 

 
                                    (JIS B 7553:1993)                                 UNIT mm 

Size W 
Flow rate 
[m3/h] 

A B C D E F G K L N 
Ref. (Min) Flow 

calculation 
formula (M) (P) (R) 

PF-03 76.2 3～193 311 457 178 259 610 152 305 25 914 57 305 768 406 
Q= 

635 x Lv1.547 

638 x Lv1.550 

PF-06 152.4 5～398 414 610 394 397 610 305 610 76 1525 114 305 902 406 1372 x Lv1.580 

PF-09 228.6 9～907 587 864 381 575 762 305 457 76 1626 114 305 1080 406 1927 x Lv1.530 

PF-10 304.8 11～1641 914 1343 610 845 914 610 914 76 2867 229 381 1492 508 2487 x Lv1.522 

PF-15 457.2 15～2508 965 1419 762 1026 914 610 914 76 2943 229 381 1676 508 3803 x Lv1.538 

PF-20 609.6 43～3374 1016 1495 914 1207 914 610 914 76 3019 229 381 1854 508 5141 x Lv1.550 

PF-30 914.4 62～5138 1118 1645 1219 1572 914 610 914 76 3169 229 381 2223 508 7863 x Lv1.566 

PF-40 1219.2 133～6922 1219 1794 1524 1937 914 610 914 76 3318 229 457 2711 610 10632 x Lv1.578 

PF-50 1524.0 163～8726 1321 1943 1829 2302 914 610 914 76 3467 229 457 3080 610 13436 x Lv1.587 

PF-60 1828.8 265～10551 1422 2092 2134 2667 914 610 914 76 3616 229 457 3442 610 16268 x Lv1.595 

PF-70 2133.6 306～12376 1524 2242 2438 3032 914 610 914 76 3766 229 457 3810 610 19124 x Lv1.601 

PF-80 2438.4 357～14221 1626 2391 2743 3397 914 610 914 76 3915 229 457 4172 610 22002 x Lv1.607 

Q: Flow rate [m3/h] 
Lv: Measurement Level [m] 

 
 

Fig.1.7.3.3 Parshall Flume 
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Flume 

 
User Defined (Flow Table) 

Fig.1.7.3.4 Flow rate calculation method (example)  
 

60°triangular weir 90°triangular weir 

 
Rectangular weir 

 
Full - width weir 

Fig.1.7.3.5 Weir type (example) 
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1.7.4 Calibration 
 
To read/write parameters to correct the measurement value, click "Calibration" button. Then the following 
window is displayed. (see Fig.1.7.4.1) 
 

 
Fig.1.7.4.1 Calibration menu (MW-10) (example) 

 
MW-11 does not have an analog output current function. Parameter related to analog current output is 
displayed in gray color on the menu as shown Fig.1.7.4.2 when using MW-11 and you cannot set it. 
 

 
Fig.1.7.4.2 Calibration menu (MW-11) (example) 

 
 
Analog Current Output Calibration 
(1) 4mA Calibration  Fixed current of 4mA is forced output from the device. 
   Used for 4mA calibration. 
(2) 4mA Calibration (Measured Value) Input the measured current value when 4mA is output. 
(3) 20mA Calibration  Fixed current of 20mA is forced output from the device. 
   Used for 4mA calibration. 
(4) 20mA Calibration (Measured Value) Input the measured current value when 20mA is output. 
 

(1) (2) 

(3) (4) 

(5) 

(6) 

(7) 

(8) 

(9) 
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Level Calibration 
(5) Offset Calibration  Setting zero point adjustment value for the measured  
   distance value. (User settings when device installation) 
(6) Span Calibration  Setting span calibration value for the measured  
   distance value. (User settings when device installation) 
 
Flow Calibration 
(7) Flow Offset Calibration  Sets zero point adjustment value for the flow measurement 
   value. 
(8) Flow Span Calibration  Sets span adjustment value for the flow measurement 
    value. 
(9) Flow Cutoff   Sets low flow cut (forced zero output) value for the flow 

   measurement value. This function forcibly output the flow 
   measurement value "0" when the flow measurement value 
   is less than set value. 

 
Table.1.7.4.1 Input range for each flow rate unit (Flow Cutoff) 

Flow rate unit Minimum value Maximum value 

m3/D 0.0 2399976 

m3/h 0.0 99999 

m3/min 0.0 1666.65 

m3/s 0.0 27.777 

US Gallons/D 0.0 9999999 

US Gallons/h 0.0 9999999 

US Gallons/min 0.0 440280.2 

US Gallons/s 0.0 7338.003 

Barrels/D 0.0 9999999 

Barrels/h 0.0 628971.7 

Barrels/min 0.0 10482.86 

Barrels/s 0.0 174.714 

Ft3/D 0.0 9999999 

Ft3/h 0.0 3531431 

Ft3/min 0.0 58857.19 

Ft3/s 0.0 980.953 

 
Table.1.7.4.2 Input range for each flow rate unit (Flow Offset Calibration) 

Flow rate unit Minimum value Maximum value 

m3/D -2399976 2399976 

m3/h -99999 99999 

m3/min -1666.65 1666.65 

m3/s -27.777 27.777 

US Gallons/D -9999999 9999999 

US Gallons/h -9999999 9999999 

US Gallons/min -440280.2 440280.2 

US Gallons/s -7338.003 7338.003 

Barrels/D -9999999 9999999 

Barrels/h -628971.7 628971.7 

Barrels/min -10482.86 10482.86 

Barrels/s -174.714 174.714 

Ft3/D -9999999 9999999 

Ft3/h -3531431 3531431 

Ft3/min -58857.19 58857.19 

Ft3/s -980.953 980.953 
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1.7.5 Smoothing 
 
To read/write parameters for filtering measured value, click "Smoothing" button. Then the following 
window is displayed. (see Fig.1.7.5.1) 
 

 
Fig.1.7.5.1 Smoothing menu (example) 

 
(1) Averaging Time Setting mean movement time for the measurement value 
(2) Median Filter Setting time for the number of data to remove values with large  
  deviations from the median value among the measured values  
  within the moving average time. 
 
  *In following cases, median filter is invalid. 
      - Averaging time setting value is "2 or less" 
      - Median filter setting value is "0" 
      - Median filter setting value is greater than or equal to averaging  

time setting value. 
      - When measurement target is not detected 

(previous value hold output) 
 
    Median filter processing (Fig. 1.7.5.2) 
      - Determine the median value from the measurement data within  

the moving average time 
      - Exclude measurement data (number of settings) that has a large  

difference from the median value 
      - Calculate the average value (measured value) from the  

remaining data 
      - Output calculated the measurement value 
 
  

(1) 

(2) 
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Fig.1.7.5.2 In case of settings to average time 5 [s], median filter 2 [s] 
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1.7.6 Device information 
 
To read/write device information and status, click "Device Information" button. Then the following window 
is displayed. (see Fig.1.7.6.1)  
 

 
Fig.1.7.6.1 Device information menu (example) 

 
Device Information 
(1) Model Code  Model of the device will be displayed. 
(2) Firmware Version (RF) Firmware version of the RF control unit will be displayed. 
(3) Firmware Version (CTRL) Firmware version of the CTRL control unit will be displayed. 
(4) Firmware Version (BLE) Firmware version of the BLE control unit will be displayed. 
(5) Device ID  Device serial number will be displayed. 
(6) Configuration Changed Flag When device settings are changed, "1" is displayed. 
(7) Configuration Changed Counter Number of times that device settings changed is displayed. 
(8) Last Configuration Date Setting the date of the last adjustment. 
(9) Product Tag  Setting the character string used to identify communication. 
   *Up to 8 characters, only half-width uppercase letters and  
   punctuation marks can be saved. 
(10) Descriptor  Setting the character string used to identify communication 
   *Up to 16 characters, only half-width uppercase letters and  
   punctuation marks can be saved. 
(11) Message  Setting the character string used in communication. 
   *Up to 32 characters, only half-width uppercase letters and  
   punctuation marks can be saved. 
(12) Long Tag  Setting the character string used to identify communication 
   *Up to 32 characters, half-width alphanumeric characters and  
   punctuation marks, and only characters used in the EU can be  
   saved. 
 
  

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

(19) 

(20) 

(21) 

(22) 

(23) 

(24) 

(25) 
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Device Status 
(13) Dev.Malfunction (RF) Operating status of the RF control unit is displayed. 
   (Initial state: Gray   / Normal: Green   / Error: Red  ) 
(14) Dev.Malfunction (PWR) Operating status of the power unit is displayed. 
   (Initial state: Gray   / Normal: Green   / Error: Red  ) 
(15) Dev.Malfunction (CTRL) Operating status of the control unit is displayed. 
   (Initial state: Gray   / Normal: Green   / Error: Red  ) 
(16) Dev.Malfunction (BLE) Operating status of the control unit is displayed. 
   (Initial state: Gray   / Normal: Green   / Error: Red  ) 
(17) Flow Table  Setting status of the flow rate table is displayed. 
   (Initial state: Gray   / Normal: Green   / Error: Red  ) 
   *If an error occurs, check whether there is a problem with  
   user-defined settings for the flow rate calculation method. 
(18) Flow Calculation Setting status of flow rate calculation is displayed. 
   (Initial state: Gray   / Normal: Green   / Error: Red  ) 
   *If an error occurs, please check whether there is a problem with  
   weir settings of the flow rate calculation method. 
   Weir settings may be outside the scope of JIS B 8302. 
(19) Sig.Detected  Signal detection status is displayed. 
   (Initial state: Gray   / Detected: Green   / Undetected: Red  ) 
   *If an error occurs, check whether there are any problems with the  
   device installation or basic settings. 
(20) Dev.Internal Temp. The internal temperature status of the device is displayed. 
   (Initial state: Gray   / Normal: Green   / Error: Red  ) 
   *An error occurs when internal temperature of the device exceeds  
   85 degC. 
(21) Meas.Value Output Output status of the measured value is displayed. 
   (Initial state: Gray   / Output: Green   / No output: Red  ) 
(22) Dev.Calibration Calibration status of the device is displayed. 
   (Initial state: Gray   / Normal: Green   / Error: Red  ) 
(23) Simulation Output Fixed distance output status is displayed. 
   (Initial state: Gray   / Fixed distance output: Green   / Measured  
   value output: Red  ) 
(24) Cur.Saturated Current saturation status is displayed. 
   (Initial state: Gray   / Current unsaturated: Green   / Current  
   saturated: Red  ) 
   *MW-11 does not have an analog output current function.  
   This status is displayed in green. 
(25) Cur.Output Fixed Current output status is displayed. 
   (Initial state: Gray   / 4-20mA output: Green   / Fixed current  
   output: Red  ) 
   *MW-11 does not have an analog output current function.  
   This status is displayed in green. 
 
 

  



26 
 

1.8  Advanced settings 
 
To read/write advanced setting parameters of the device, click "Adjustment (Advanced)" button. Then the 
following window is displayed. (see Fig.1.8.1) *Parameters that can be adjusted on "Adjustment 
(advanced)" menu include parameters that have a large effect on the measurement operations. Please 
be very careful when adjusting these parameters. (Basically, Adjusting only in "Adjustment (General)" 
menu is recommended.)  
 

 
Fig.1.8.1 Advanced settings menu (example) 

 
BLE 
(1) BLE   Setting ON/OFF of BLE function. 
(2) Broadcast  Whether BLE communication broadcaster is enabled or disabled is  
   displayed. *This function cannot be changed. 
(3) Baudrate  Communication transmission speed between the BLE unit and the 

control unit is displayed. *This function cannot be changed. 
(4) Advertising Interval Setting advertising operation interval for BLE communication. 
(5) Advertising Timeout Setting advertising operation timeout for BLE communication. 
(6) Txpower  Setting transmission power for BLE communication. 
 
Abnormal Echo Removal 
(7) Surface Detect Mode Setting echoes (max echo/first echo) to be identified as liquid  
   surface echoes from detected echoes. 
   *First echo is used in environments where double bounces may  
   occur. 
(8) Valid Window  Setting area for determining whether the detected echo is valid or  
   abnormal. 
   *The effective window is twice the set value centered on the liquid  
   surface echo. 
(9) Double Bounce Setting ON/OFF of the function that removes detected echoes as  
   abnormal values when they are echoes from multiple reflection  

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 

(17) 
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   positions. 
(10) Double Bounce Offset Setting the offset value from the measurement reference plane to 
   the multiple reflection position for the function to remove it as an  
   abnormal value when detected echo is an echo at the multiple  
   reflection position. 
   *Valid only in (9) Double Bounce "ON". 
(11) Double Bounce Window Setting the window width of the function that removes detected  
   echoes as abnormal values when they are echoes from multiple  
   reflection positions. 
   *Valid only in (9) Double Bounce "ON". 
 
History 
(12) Boot Elapsed Time Elapsed time since the power was turned on will be displayed. 
(13) Search Count Number of searches since the power was turned on will be  
   displayed. 
(14) Search Elapsed Time Elapsed time since the last search will be displayed. 
 
RF Calibration 
(15) Dev.Temperature Temperature of the RF control unit will be displayed. 
   *Used when calibrating RF control unit. 
 
Search 
(16) Slow Search Set the function ON/OFF. 
  If search delay time has elapsed without liquid surface echo being  
  detected, if this function is set to ON, the effective window will be  
  enlarged based on the previous echo disappearance position and  
  the liquid surface echo will be searched. 
   
  Slow search operation (When liquid level cannot be detected) 
   (1) Undetect liquid surface echo 
   (2) Search delay time elapsed 
    (3) Enlarge by "effective window width setting value x 1/2" (5  
    steps) 
    (4) After reaching the maximum width, search at the maximum  
   width for up to 5 seconds 
   (5) Shift to all area search 
 (17) Search Delay Setting the time to start searching again if the liquid surface echo  
  disappears and cannot be captured for a certain period of time. 
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1.9  Diagnostics 
 
To check measured values and signal waveforms read from the device, click "Diagnostics" button. Then 
the following window is displayed. (see Fig.1.9.1)  
 

 
Fig.1.9.1 Diagnostics menu (example) 

 
(1) Diagnostic setting area Settings for logging measurement values, specifying echo curve  
   drawing range, noise table update method, and saving screenshots. 
(2) Echo curve display area Echo curve and noise table read from the device are displayed. 
   Setting for the noise table. 
(3) Measured value display area Measured value will be displayed. 
 
 
  

(1) 

(2) (3) 
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1.9.1 “Echo Curve” and “Noise Table” 
 
"Echo curve" is waveform data that you can check the distance and signal amplitude of reflected echoes. 
Noise is masked by "Threshold value". Threshold level can be changed by setting noise margin. (Fig. 
1.9.1.1) 
Depending on the measurement environment, obstacle echoes may be detected instead of the 
measurement target echo. In that case, mask the obstacle echo using "Noise Table". (Fig. 1.9.1.1) 
*For information on the valid setting ranges of noise margin and noise table, please refer to Chapter 3, 
"Parameter List." 
 

 
Fig.1.9.1.1 Obstacle echo mask and noise mask 

 
Echoes smaller than the line connecting the larger point of "Noise Table" and "Threshold Value" (bold 
dashed line in Fig. 1.9.1.1) are excluded from the measurement target. Detection of obstacle echoes can 
be prevented by setting noise table higher than the obstacle echoes. 
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1.9.2 Diagnostic settings 
 
In diagnostic setting area, you can make settings necessary for diagnosis. (see Fig.1.9.2.1) 
 

 
Fig.1.9.2.1 Diagnostic setting area (example) 

 
(1) Logging file  File path of the logging file to be saved will be displayed. 
   Measured values are saved in a log file. 
(2) Logging reference button Specify the log file to save. 
   Click “Ref.” button, dialog to specify file is displayed. 
(3) Logging interval Specify the log saving interval. 
(4) Logging start button Start logging. 
(5) Logging stop button Stop logging. 
(6) Echo curve range Specify the echo curve drawing range. 
   *By narrowing the display range, echo curve read time will be  
   shorten. 
(7) Echo curve range set button Setting (6) will be applied to the graph. 
(8) Echo curve save button Save echo curve and noise table to a file. Click “save” button, dialog 

to specify file is displayed. 
   *Echo curve and noise table drawing data are saved in the file. 
(9) Echo curve load button Read echo curve and noise table from file. (Page 33) 
(10) Noise table only select Check this to save only noise table. 

Checkbox  *Echo curve is not saved. 
(11) Noise table update Select noise table update method from three methods 

(automatic/manual/initialization). 
   *Noise table settings of "Auto" and "Initialization" are determined by  
   the device. 
(12) Screenshot file File path of the screenshot to save will be displayed. 
(13) Screenshot save button Specify the screenshot file to save. Click “Ref.” button, dialog to 

specify file is displayed. After specifying the file, the screenshot will 
be saved. 
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1.9.3 Checking echo curve 
 
In echo curve display area, signal waveform of the measurement target is displayed. (Fig. 1.9.3.1) 
 

 
Fig.1.9.3.1 Echo curve display area (example) 

 
(1) All Read (Wave Only) When this checkbox is checked and click on "All Read" button, only 

echo curve is read. Noise table will not be read. 
   *Echo curve read time will be shorten. 
(2) Continuous Wave Capture When this checkbox is checked and click on "All Read" button, 

reading echo curve will be repeated. Each time, the screenshot 
including echo curve is saved automatically. Click "All Read" button 
again to stop. 

(3) Reference Distance Reference distance setting is displayed on the graph. 
(4) Threshold Level Threshold level is displayed on the graph. Echoes below threshold 

level will not be detected. 
   *Threshold level = 10dB + N-Margin 
(5) N-Margin  Set noise margin. Threshold level is determined based on noise 

margin value. 
(6) All Read  Read echo curve and noise table from the device. Echo curve and  
   noise table read are displayed on the graph. 
(7) Noise Table Update Write noise table settings to the device. The contents to be written 

change depending on the “(11) Noise Table Update” setting in 
diagnostic setting area. (Page 32) 

(8) Search Execute Search the measurement target echo. Even when the measurement 
target is already found, search the measurement target echo again. 

   *After setting noise table, click "Search Execute" button to execute 
the search. 
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On echo curve, Markers shown in Fig. 1.9.3.2 are displayed as echo information. 
 

 
Fig.1.9.3.2 Marker display (example) 

 
(1) Green Marker  Indicates the measurment echo (Reflection echo from liquid  
   surface). 
(2) Yellow Marker  Indicates an unknown echo (Echo that is not the reflection echo  
   from liquid surface in echoes that were not removed by outer  
   removal function). 
(3) Red Marker  Indicates an abnormal echo (Echo that was removed by outer  
   removal function). 
 
You can zoom in or zoom out the display and move the display range of echo curve and noise table 
displayed on the graph. (Fig. 1.9.3.3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Fig.1.9.3.3 Zoom in/out of echo curves and noise table and move the display range 
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Updating noise table 
 
You can choose from three methods to update noise table. 
 
Auto 
Noise table is automatically created on the device according to the measurement environment and 
saved internally. Check "Auto" for noise table update in diagnostic setting area and click "Noise Table 
Update" button. After creating noise table automatically, noise table will be read from the device and 
displayed on the graph. 
 
Manual 
Write noise table edited on configuration software to the device. 
Edit noise table point in echo curve display area. (Fig. 1.9.3.4) After editing noise table, check "Manual" 
for noise table update in diagnostic setting area and click "Noise Table Update" button. 
 

 
 

Fig.1.9.3.4 Direct editing of the noise table points (example) 
 
Initialize 
Noise table is initialized on the device and saved internally. 
Check "Initialize" for noise table update in diagnostic setting area and click "Noise Table Update" button. 
After initialization, noise table settings are restored to factory settings, the value is set to 0dB except for 
short distances. After initialization is complete, noise table will be read from the device and displayed on 
the graph. 
 
 
  

Left click & drag 

Normal (Light blue) 

Update (Dark blue) 

Noise table color 



34 
 

Loading echo curve 
 
To read echo curve saved in a file on the graph and check, click "Load" button in diagnostic setting area. 
When the data read from the file is displayed on the graph, the graph color changes. (Fig. 1.9.3.5) 
 

 
Fig.1.9.3.5 File loading of the echo curve (example) 
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1.9.4 Measuring 
 
In measurement value display area, most recent device measurement values are displayed and you can 
check these values numerically. (Fig. 1.9.4.1) 
Measured values are automatically updated every second. 
 

(1) DV:   Check this to display the measured value  
of Dynamic Variables. 
*Dynamic Variables are Measured values  
assigned to PV, SV, TV, QV set on analog  
current output menu. 

   *The measured value of status display  
area is not displayed while the measured 
value of Dynamic Variables is displayed. 

(2) Level:  Level value calculated from the  
measured distance value is displayed. 

(3) Distance:  Measured distance value is displayed. 
(4) Flow:  Flow rate value calculated from the  

measured distance value is displayed. 
(5) Current:    Analog current output value is displayed. 
(6) Signal Amp.:   Signal amplitude value of the  

measurement target is displayed. 
(7) Electronic Temp.: Internal temperature value of the device 

is displayed. 
Fig.1.9.4.1 Measurement value display area 

 
Measurement value display area becomes gray color when measurement target is not detected. (Fig. 
1.9.4.2) 
 

 
Fig.1.9.4.2 Measured value display when measurement target is not detected (example) 

 

  

(1) (2) 

(3) 

(4) 

(5) 

(6) 

(7) 
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1.10  Report 
 
Click "Report" button and the following window is displayed. (See Fig. 1.10.1) On the "Report" menu, 
device information and settings and measurement values can be output as a diagnostic report to a PDF 
file.  
 

 
Fig.1.10.1 Report menu (example) 

 
(1) Output Diagnostic Report Select the information to be output in the diagnostic report. 
(2) Execute  Output the contents selected in (1) to PDF file. 
   *To output all information in the diagnostic report, the following 

information must be read before execution. 
   - Parameters Table 
    (For parameter information loaded from the setting file, refer to  
    section 1.6) 
   - Echo Data 
    (For wave information including echo curves etc, refer to section  
    1.9.3) 
   - Device Information 
    (For information about the device, refer to section 1.7.6) 
   * Diagnostic report file will be created under the Report folder. 
(3) Result  Output status to the diagnostic report is displayed. 
 

  

(1) 

(2) 

(3) 
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1.11  Reset 
 
Click "Reset" button and the following window is displayed. (See Fig. 1.11.1) On "Reset" menu, you can 
initialize parameters and restart the device.  
 

 
Fig.1.11.1 Reset menu (example) 

 
(1) Parameter[ Adjustment(General) ] Select this to initialize parameters and noise table  
    that can be set from "Adjustment (General)" button.  
    Initialize means settings will be restored to factory settings. 
(2) Parameter[ Adjustment(Advanced) ] Select this to initialize parameters that can be set from  
    "Adjustment (Advanced)" button. Initialize means settings  
    will be restored to factory settings. 
(3) Configuration Changed Flag  Select to initialize “Configuration Changed Flag”. 
(4) Reboot   Select to restart the device. 
(5) Execute   Executes the content selected from (1) to (4). 
 
* After initializing the parameters, select (4) and click "Execute" button. Then reconnect (disconnect and 
connect) to the device to read all parameter settings from the device. Please refer to section 1.5 for 
instructions on how to reconnect (disconnect and connect) to the device. 
 
  

(1) 

(2) 
(3) 

(4) 

(5) 
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1.12  Special Settings 
  
It is necessary to set parameters shown in this section, depending on the installation environment and 
measurement purpose. For detailed settings, please refer to "Configuration Software Operation Manual". 
 

 
Table.1.12.1 Setting example 

Parameter Name 
Setting value 

Default Rapid 
Change 

Ruffles 
Surface 

Open Path 

Surface Detect 
Mode 

1 (First Echo) 1 (First Echo) 1 (First Echo) 1 (First Echo) 

Valid Window 0.4 5 0.4 0.4 

Alarm Delay 120 10 120 120 

Search Delay 120 10 120 120 

 
 
Please set parameters in Table 1.12.1 according to device installation environment. Please use values in 
Table 1.12.1 as a reference when configuring appropriate settings for your environment. 
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Chapter 2  Operations by mobile application 
 

2.1  Overview 
 
“TKGauge” is mobile application that enables to adjust the device by using a smartphone. To adjust for 
MW series, use “TKGauge”. Using BLE (Bluetooth Low Energy) for communication, it is possible to set 
parameters for the device and to monitor measurement values, states, etc. It is unnecessary to 
physically connect to the device for adjustment, because it uses wireless communication. Please refer to 
the instruction manual for the device itself, "Non-Contacting Radar Level Gauge MW-10 MW-11 User’s 
Guide" (document number: KF24-001) Chapter 3 about installation of accessories. You must establish 
the connection between the software and the device before communication operation. 
 
 

2.2  Software operating environment 
 

- Communication conditions: BLE (Bluetooth Low Energy) 4.2 or later 
    *BLE 5.0 or later when using long range mode 
 
Please note that even if the above operating conditions are met, communication may become unstable 
depending on the smartphone used and the environment. 
 
 

2.3  Installing the mobile application and launch 
 
When using software, install the application for adjustment from App Store/Google Play. To install, follow 
instructions on App Store/Google Play. 
 
After installation is complete, tap the displayed icon to start "TKGauge" app. 
To uninstall the software, check operating instructions on your smartphone. 
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2.4  Scanning devices and connecting to the device 
 
Connect between the device and smartphone is requirement to check measurements and set 
parameters. Tap the “Scan” button to search for connectable devices. (Fig. 2.4.1) 
 

 
(a) 

 
 (b) 

Fig.2.4.1 Search devices menu (example) 
 
If there are connectable device, it will be displayed as shown in Fig. 2.4.1 (b). The six-digit number 
indicates the device serial number. Tap the device you want to connect, then tap "Connect" button to 
connect to the device. Pairing authentication is required only when connecting for the first time. Enter the 
passkey written on the sheet included with the product to complete authentication. On subsequent 
connections, authentication is not required. 
If communication becomes unstable, deleting the pairing information may improve the situation. 
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2.5  Basic window and menu 
 
If connection to the device is successful, the following window will be displayed. (Fig. 2.5.1) 
 

 

 
(a) 

 
(b) 

 
 (c) 

Fig.2.5.1 Basic Menu after connection is completed (example) 
 
(1) Menu Button  You can check device settings, application information, etc. 
(2) List (Tab)  Measured values are displayed in a list. 
(3) Basic (Tab)  Measured values and device information are displayed. 
(4) Graph (Tab)  You can check echo curve and set noise table. 
 
After tapping menu button, the menu will be displayed as shown in Fig. 2.5.1(c). To return to the menu in 
Fig. 2.5.1(a), tap "To Main" button. Refer to the following page for details on each menu. 
 
  

(1) 

(2) (3) (4) 
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Display examples of tabs (2)-(4) are shown below. (Fig. 2.5.2 (a)(b)(c))  
 

 
(a) List menu 

 
(b) Basic menu 

 
(c) Graph menu 

Fig.2.5.2 Tab (example) 
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2.5.1 Measuring 
 
On "LIST" menu, you can check all measured values of the device. 
 

 

 

Fig.2.5.1.1 List menu (example) 
 
 

- Distance:  Measured distance value will be displayed. 
- Level:  Level value calculated from the measured distance value is displayed. 
- Level (Offset):  Level value (with offset setting value added) calculated from the measured 

distance value is displayed. 
- Flow:   Flow rate value calculated from the measured distance value is displayed. 
- Analog Output: Output current value is displayed. 
- Signal Amp.:  Signal amplitude value of the measurement target is displayed. 
- Temperature:   Internal temperature value of the device is displayed. 
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2.5.2 Basic information 
 
On "BASIC" menu, you can check measured values and basic information of the device.  
Measurement values of two types of the device can be displayed simultaneously.  
 

 
(a) 

 
(b) 

 
(c) 

 
(d) 

Fig.2.5.2.1 Basic menu (example) 
 
By tapping each pull-down menu (Fig. 2.5.2.1(a)) and selecting an item, you can change the measured 
value displayed. (Fig. 2.5.2.1(b)) 
 
  



45 
 

2.5.3 Checking echo curve 
 
On "GRAPH" menu, you can check echo curve and set noise table. 
 

 

Fig.2.5.3.1 Getting echo curve and noise table (example) 
 
After tapping "Get Echo Curve" button on the menu in Fig. 2.5.3.1(a), echo curve and noise table data 
are read from the device (Fig. 2.5.3.1(b)) and the graph is updated. (Fig. 2.5.3.1(c)) 
 

TKGauge from App Store 
App continues reading echo curve data from the device until tap “Stop Echo Curve” button. 
TKGauge from Google Play 
App reads echo curve data from the device only once for each tapping “Get Echo Curve” button. 

 
 
Display range in which to draw echo curve changes in “Draw Range” box. After editing the minimum and 
maximum scale values of the horizontal axis in a chart, tap "Set" button to change display range. When 
tap "Reset" button, minimum and maximum scale change to default. (TKGauge from App Store only) 

 
Fig.2.5.3.2 “Draw Range” box (example) 
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Noise table settings 
 

You can choose from three methods to update noise table.  

 
(a) TKGauge from App Store 

 
(b) TKGauge from Google Play 

Fig.2.5.3.3 Change Noise Table buttons 
 

- Auto:  Noise table is automatically created on the device according to the measurement  
  environment and saved internally.  
  To create noise table automatically, tap "Auto Noise Table" button. After setting, 
  tap "Get Echo Curve" button to read noise table. 
- Manual: Write noise table edited on mobile application to the device. 

  To create noise table manually, first edit noise table on the graph. To edit noise table,  
  press and hold a point displayed on noise table line, then drag it to change the position 

of the point. (Fig. 2.5.3.4(a)) 
To offset entire noise table vertically, press and hold the "◀" button and drag it.  
(Fig. 2.5.3.4(b)) After editing noise table, tap "Set Noise Table" button to write 
noise table data to the device. 

- Initialize: Noise table is initialized on the device and saved internally.  
  To initialize noise table, tap "INIT NOISE TABLE" button. After initialization, noise table 

settings are restored to factory settings, the value is set to 0dB except for short  
distances. After setting, tap "Get Echo Curve" button to read noise table. 

 
 

 
(a) 

 
 (b) 

Fig.2.5.3.4 Direct editing of the noise table points (example) 
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“Edit Noise Table” is available to edit noise table. (TKGauge from App Store only) 
 
After tapping "Edit Noise Table" button, input range of edit noise table in “Distance” textboxes and input 
value of noise table in “Signal” textboxes. Tap "Set Noise Table" button to update noise table. 
 

 
Fig 2.5.3.5 “Edit Noise Table” button 

 
 

 
(a) 

 
 (b) 

Fig.2.5.3.6 editing noise table (example) 
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Other functions 
 
You can check echo list, set noise margin, and execute search. 
 
- Echo List: 
On echo curve, Markers are displayed as echo information. To check the details of markers, tap "View 
Echo List" button on the menu shown in Fig. 2.5.3.7 (a). 
 
Peak information of detected echoes for up to 10 points is displayed. Distance [m], signal amplitude [dB], 
status.  
TKGauge from Google Play displays status by number. They mean: 
(0: Measuring echo / 1: Unknown echo / 2: Double bounce echo / Other: Abnormal echo) 
 

 
(a) 

 
(b) TKGauge from App Store 

 
(c) TKGauge from Google Play 

Fig.2.5.3.7 Marker details display 
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- Noise margin (Threshold level): 
 
Threshold value (green line) used for echo judgment is displayed on echo curve. Threshold level can be 
changed by tapping "Set Noise Margin" button on the screen shown in Fig. 2.5.3.8 (a). 
 
Threshold level is displayed on the graph. Threshold level is determined based on noise margin value. 
Echoes below threshold level will not be detected. 

 
*Threshold level = 10dB + Noise margin 

 
 

 
(a) 

 
(b) 

Fig.2.5.3.8 Noise margin setting 
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- Search: 
 
Search the measurement target echo. To execute search, tap "Search" button on the menu shown in Fig. 
2.5.3.9. 
 
Even when the measurement target is already found, search the measurement target echo again. 
*After setting noise table, tap "Search" button to execute the search. 
 

 

 Fig.2.5.3.9 Search execution 
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2.6  Parameter changed by using individual menu 
 
To change general parameters by using individual menu, tap "Control(General)" menu. Then the 
following menu is displayed. (see Fig.2.6.1) 
 

 
(a) 

 
(b) 

 
 (c) 

Fig.2.6.1 Control (General) menu (example) 
 
 

- Basic Configuration: Parameter settings according to the measurement environment 
- External IO:  Analog current output parameter settings 
- Calc.Flow:  Flow rate calculation parameter settings 
- Calibration:  Parameter settings to correct the measurement value 
- Smoothing:   Parameter settings for filtering measured value 
- Device Information: Device information and status 
- Device Connection: Device connection parameter settings 
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2.6.1 Basic configuration 
 
On the "Basic Configuration" menu, you can read/write parameters necessary for normal operation of the 
device according to the measurement environment. To ensure proper operation of the device, be sure to 
set these parameters. 

 

 
(a) 

 
(b) 

Fig.2.6.1.1 Basic Configuration menu (example) 
 
After tapping "Basic Configuration" button on the menu shown in Fig. 2.6.1.1 (a), the menu shown in Fig. 
2.6.1.1 (b) will be displayed. After tapping "APPLY" button, parameter values displayed on the menu will 
be written to the device. 
 
 

- Display Offset  Setting offset value is added to the measured value  
   displayed on mobile application. 

- Minimum Meas. Distance Set the nearest distance you want to measure. 
   When the measurement target is nearer than minimum 
   measurement distance, the measurement value is displayed 
   minimum measurement distance. 
   For minimum measurement distance to guarantee deviation, 
   please refer to the measurement range in 5.1  
   "General specifications" - Table 5.1.1 "General specifications" of  
   "Non-Contacting Radar Level Gauge MW-10 MW-11 User's Guide"  
   (document number: KF24-001) Chapter5. 

- Reference Distance Set the distance from the measurement reference point  
  to zero level(0.000m). 

- Below Zero Range Set the distance from zero level(0.000m) to the bottom. 
- Measurement Unit Setting the unit of measurement value. 

 
* If the measurement target is located at a distance that exceeds "Reference Distance + Below Zero 
Range", the measurement target is undetected. 
* Except in special cases, make sure that "Reference Distance + Below Zero Range" does not exceed 
the measurement range of device specifications. 
For the measurement range of device specifications, refer to the measurement range in 5.1 "General 
specifications" - Table 5.1.1 "General specifications" of "Non-Contacting Radar Level Gauge MW-10 
MW-11 User's Guide" (document number: KF24-001) Chapter5. 
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2.6.2 External IO 
 
On the "External IO" menu, you can read/write analog current output parameters. 
 

 
(a) 

 
(b) 

Fig.2.6.2.1 External IO menu (MW-10) (example) 
 
After tapping "External IO" button on the menu shown in Fig. 2.6.2.1 (a), the menu shown in Fig. 2.6.2.1 
(b) will be displayed. After tapping "APPLY" button, parameter values displayed on the menu will be 
written to the device. 
 
MW-11 does not have an analog output current function, parameters related to analog current output 
cannot be set. Parameters related to analog current output are not displayed on the screen. 
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Analog current output data (MW-10 only) 

- Analog Current Output Parameter Content of parameters output at 4-20mA. 
   *When the firmware version (CTRL) of the connected 

device is V1.1.5 or later, the "Primary Variable" parameter 
will be the same value as this parameter. 

- Minimum Output  Set the output value equivalent to 4mA.  
   When "Analog Current Output Parameter" has been  
   changed, check this value again. 
- Maximum Output  Set the output value equivalent to 20mA. 
   When "Analog Current Output Parameter" has been  
   changed, check this value again. 
- Alarm Output  Content of alarm output 
- Alarm Delay  Time until alarm output after a condition that matches  
   "Alarm Output Factor" occurs. 
- Fixed Current Output  Fixed current is output 
   *Return the setting to 0.0 (current output according to  
   measured value) to cancel fixed current output after use. 
- Analog Output Range  Select analog current output range 
- Analog Output Lower  Setting the minimum value of analog current output range. 

  Only when output range setting is “Manual”, this value is  
  settable. 

- Analog Output Upper  Setting the maximum value of analog current output range. 
  Only when output range setting is “Manual”, this value is  
  settable. 

- Alarm Output Factor  Factor causing alarm output 
 
*Even when analog output range parameters (Analog Output Lower/Upper) is changed, the alarm output 
value is not change. Set “Alarm Output” setting. 
 
 
Dynamic Variables 

- Primary Variable  Setting item to be assigned to PV 
   *When the firmware version (CTRL) of the connected 

device is V1.1.5 or later, this parameter will be the same 
value as the "Analog Current Output Parameter" 
parameter. 

- Secondary Variable  Setting item to be assigned to SV 
- Tertiary Variable  Setting item to be assigned to TV 
- Quaternary Variable  Setting item to be assigned to QV 

 
Other 

- Fixed Meas. Distance Output  Fixed measurement distance is output 
   *After use, return to 0.0 setting (distance output according 
   to measured value) and cancel fixed measurement 
   distance output. 
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2.6.3 Flow rate calculation 
 
On "Calc. Flow" menu, you can read/write flow rate calculation parameters. 
 

 
(a) 

 
(b) 

Fig.2.6.3.1 Flow rate calculation menu (example) 
 
After tapping "Calc. Flow" button on the menu shown in Fig. 2.6.3.1 (a), the menu shown in Fig. 2.6.3.1 
(b) will be displayed. After tapping "APPLY" button, parameter values displayed on the menu will be 
written to the device. 
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Common items 

- Flow Calc. Method Select the flow rate calculation method. 
  *When the weir exceeds application range of  
  "Weir JIS B 8302", please choose "Weir JIS K 0094". 

- Flow Unit  Select measured flow rate unit. 
 
After selecting flow rate calculation method, set the parameters for each flow rate calculation method. 
 
Weir JIS B 8302  *See Table 1.7.3.1 

- Weir Type Weir type 
- Waterway Width Breadth of channel (B) 
- Lack Width  Width of weir (b) 
- Viscosity Coefficient Kinematic viscosity of fluid (ν) 
- Lack Height  Height of weir edge relative to bottom of channel (D) 

 
Weir JIS K 0094  *See Table 1.7.3.2 

- Weir Type Weir type 
- Waterway Width Breadth of channel (B) 
- Lack Width  Width of weir (b) 

 
Flume  *See Table 1.7.3.3 

- Flume Type Size of Parshall Flume(ASTM D1941-21/JIS B 7553) 
 
User Defined 

- Point No. Number of points of flow rate table 
- Flow Table  Flow rate table (Level value, Flow rate value) 

* Please set level values in ascending order. (Figure 2.6.3.2)  
 

 
(a) 

 
(b) 

Fig.2.6.3.2 User defined setting 
  

OK: Correct example NG: Incorrect Example 
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(a) Weir JIS B8302 

 
(b) Weir JIS K0094 

  

 
(c) Flume 

 
(d) User Defined 

Fig.2.6.3.3 Flow rate calculation method (example) 
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2.6.4 Calibration 
 
On "Calibration" menu, you can read/write parameters to correct the measurement value. 
 

 
(a) 

 
(b) 

Fig.2.6.4.1 Calibration menu (MW-10) (example) 
 
After tapping "Calibration" button on the menu shown in Fig. 2.6.4.1 (a), the menu shown in Fig. 2.6.4.1 
(b) will be displayed. After tapping "APPLY" button, parameter values displayed on the menu will be 
written to the device. 
 
 
MW-11 does not have an analog output current function, parameters related to analog current output 
cannot be set. Parameters related to analog current output are not displayed on the screen. 
 
 
Analog Current Output Calibration 

- 4mA Calibration Input the measured current value when 4mA is output. (MW-10 only) 
- 20mA Calibration Input the measured current value when 20mA is output. (MW-10 only) 

 
Level Calibration 

- Offset Calibration Setting zero point adjustment value for the measured distance value. 
  (User settings when device installation) 

- Span Calibration Setting span calibration value for the measured distance value. 
  (User settings when device installation) 

 
Flow Calibration 

- Flow Offset Calibration Sets zero point adjustment value for the flow measurement value. 
- Flow Span Calibration Sets span adjustment value for the flow measurement value. 
- Flow Cutoff  Sets low flow cut (forced zero output) value for the flow measurement  
  value. This function forcibly output the flow measurement value "0" when  
  the flow measurement value is less than set value. 
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Table.2.6.4.1 Input range for each flow rate unit (Flow Cutoff) 

Flow rate unit Minimum value Maximum value 

m3/D 0.0 2399976 

m3/h 0.0 99999 

m3/min 0.0 1666.65 

m3/s 0.0 27.777 

US Gallons/D 0.0 9999999 

US Gallons/h 0.0 9999999 

US Gallons/min 0.0 440280.2 

US Gallons/s 0.0 7338.003 

Barrels/D 0.0 9999999 

Barrels/h 0.0 628971.7 

Barrels/min 0.0 10482.86 

Barrels/s 0.0 174.714 

Ft3/D 0.0 9999999 

Ft3/h 0.0 3531431 

Ft3/min 0.0 58857.19 

Ft3/s 0.0 980.953 

 
Table.2.6.4.2 Input range for each flow rate unit (Flow Offset Calibration) 

Flow rate unit Minimum value Maximum value 

m3/D -2399976 2399976 

m3/h -99999 99999 

m3/min -1666.65 1666.65 

m3/s -27.777 27.777 

US Gallons/D -9999999 9999999 

US Gallons/h -9999999 9999999 

US Gallons/min -440280.2 440280.2 

US Gallons/s -7338.003 7338.003 

Barrels/D -9999999 9999999 

Barrels/h -628971.7 628971.7 

Barrels/min -10482.86 10482.86 

Barrels/s -174.714 174.714 

Ft3/D -9999999 9999999 

Ft3/h -3531431 3531431 

Ft3/min -58857.19 58857.19 

Ft3/s -980.953 980.953 
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2.6.5 Smoothing 
 
On "Smoothing" menu, you can read/write parameters for filtering measured value. 
 

 
(a) 

 
(b) 

Fig.2.6.5.1 Smoothing menu (example) 
 
After tapping "Smoothing" button on the menu shown in Fig. 2.6.5.1 (a), the menu shown in Fig. 2.6.5.1 
(b) will be displayed. After tapping "APPLY" button, parameter values displayed on the menu will be 
written to the device. 
 
 

- Averaging Time Setting mean movement time for the measurement value 
 

- Median Filter Setting time for the number of data to remove values with large  
  deviations from the median value among measured values within  
  moving average time. 
 
  *In following cases, median filter is invalid. 
      - Average time setting value is "2 or less" 
      - Median filter setting value is "0" 
      - Median filter setting value is greater than or equal to average  

time setting value. 
      - When measurement target is not detected 

(previous value hold output) 
 
    Median filter processing (Fig. 2.6.5.2) 
      - Determine the median value from the measurement data within  

moving average time 
      - Exclude measurement data (number of settings) that has a large  

difference from the median value 
      - Calculate average value (measured value) from the remaining  

data 
      - Output calculated measurement value 
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Fig.2.6.5.2 In case of settings to average time 5 [s], median filter 2 [s] 
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2.6.6 Device information 
 
On "Device Information" menu, you can read/write device information and status. 
 

 
(a) 

 
(b) 

Fig.2.6.6.1 Device information menu (example) 
 
After tapping "Device Information" button on the menu shown in Fig. 2.6.6.1 (a), the menu shown in Fig. 
2.6.6.1 (b) will be displayed. After tapping "APPLY" button, parameter values displayed on the menu will 
be written to the device. 
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Device Status (Read only) [TKGauge from App Store] 

- In Sim (Current) Fixed current output status is displayed. 
   (Measured values output: NO / Fixed current output: YES) 
   * Not used with MW-11. Always displays NO. 

- Current Saturation Current saturation status is displayed. 
   (Normal: NO / Current saturated: YES) 
   * Not used with MW-11. Always displays NO. 

- Low Voltage  Operating status of the device is displayed. 
   (Normal: NO / Low voltage (charging): YES) 

   *When low voltage, it will switch to measuring per 2 seconds. 
   (It will automatically return to normal after charging is complete) 
   * Not used with MW-11. Always displays NO. 

- In Sim (Distance) Fixed distance output status is displayed. 
   (Fixed distance output: NO / Measured values output: YES) 

- Calibration  Calibration status of the device is displayed. 
   (Normal: OK / Error: Error) 

- Measurement Output Output status of the measured value is displayed. 
   (Output: OK / No output: Error) 

- Internal Temp  Internal temperature status of the device is displayed. 
   (Normal: OK / Error: Error) 
   *An error occurs when internal temperature of the device  
   exceeds 85 degC 

- Signal Detect  Signal detection status is displayed. 
   (Detected: OK / No detected: Error) 
   *If an error occurs, check whether there are any problems with the  
   device installation or basic settings. 

- Flow Calc  Setting status of flow rate calculation is displayed. 
   (Normal: OK / Error: Error) 
   *If an error occurs, please check whether there is a problem with  
   the weir settings of the flow rate calculation method. 
   Weir configuration may be outside the scope of JIS B 8302. 

- Flow Table  Setting status of the flow rate table is displayed. 
   (Normal: OK / Error: Error) 
   *If an error occurs, check whether there is a problem with  
   user-defined settings for the flow rate calculation method. 

- Internal (BLE)  Operating status of the control unit is displayed. 
   (Normal: OK / Error: Error) 

- Internal (CTRL) Operating status of the control unit is displayed. 
   (Normal: OK / Error: Error) 

- Internal (Power) Operating status of the power unit is displayed. 
   (Normal: OK / Error: Error) 

- Internal (RADAR) Operating status of the RF control unit is displayed. 
   (Normal: OK / Error: Error) 
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Device Status (Read only) [TKGauge from Google Play] 

- Output Current Fixed current output status is displayed. 
   (Measured values output: OK / Fixed current output: NG) 
   * Not used with MW-11. Always displays OK. 

- Current Saturation Current saturation status is displayed. 
   (Normal: OK / Current saturated: NG) 
   * Not used with MW-11. Always displays OK. 

- Low Voltage  Operating status of the device is displayed. 
   (Normal: OK / Low voltage (charging): NG) 

   *When low voltage, it will switch to measuring per 2 seconds. 
   (It will automatically return to normal after charging is complete) 
   * Not used with MW-11. Always displays OK. 

- In Sim  Fixed distance output status is displayed. 
   (Fixed distance output: ON / Measured values output: OFF) 

- Calibration  Calibration status of the device is displayed. 
   (Normal: OK / Error: NG) 

- Measurement Output Output status of the measured value is displayed. 
   (Output: OK / No output: NG) 

- Internal Temp  Internal temperature status of the device is displayed. 
   (Normal: OK / Error: NG) 
   *An error occurs when internal temperature of the device  
   exceeds 85 degC 

- Signal Detect  Signal detection status is displayed. 
   (Detected: OK / No detected: NG) 
   *If an error occurs, check whether there are any problems with the  
   device installation or basic settings. 

- Flow Calc  Setting status of flow rate calculation is displayed. 
   (Normal: OK / Error: NG) 
   *If an error occurs, please check whether there is a problem with  
   the weir settings of the flow rate calculation method. 
   Weir configuration may be outside the scope of JIS B 8302. 

- Flow Table  Setting status of the flow rate table is displayed. 
   (Normal: OK / Error: NG) 
   *If an error occurs, check whether there is a problem with  
   user-defined settings for the flow rate calculation method. 

- Internal (BLE)  Operating status of the control unit is displayed. 
   (Normal: OK / Error: NG) 

- Internal (CTRL) Operating status of the control unit is displayed. 
   (Normal: OK / Error: NG) 

- Internal (Power) Operating status of the power unit is displayed. 
   (Normal: OK / Error: NG) 

- Internal (RADAR) Operating status of the RF control unit is displayed. 
   (Normal: OK / Error: NG) 
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Device Information 

- Model Code   Model code of the device will be displayed. 
    (Read only) 
- Firmware Version (RF)  Firmware version of the RF control unit will be  
    displayed. (Read only) 
- Firmware Version (CTRL)  Firmware version of the CTRL control unit will be  
    displayed. (Read only) 
- Firmware Version (BLE)  Firmware version of the BLE control unit will be  
    displayed. (Read only) 
- Configuration Changed Flag (Primary) When device settings are changed by “Primary  
    Master”, "1" is displayed. (Read only) 
- Configuration Changed Flag (Secondary) When device settings are changed by “Secondary  
    Master”, "1" is displayed. (Read only) 
- Configuration Changed Counter  Number of times that the device settings changed is  
    displayed. (Read only) 
- Last Configuration Date (Year)  Setting the date (Year) of last adjustment. 
- Last Configuration Date (Month)  Setting the date (Month) of last adjustment. 
- Last Configuration Date (Day)  Setting the date (Day) of last adjustment. 
 
- Product Tag   Setting the character string used to identify  
    communication. 

    *Up to 8 characters, only half-width uppercase letters and  
    punctuation marks can be saved. 

- Descriptor   Setting the character string used to identify communication 
    *Up to 16 characters, only half-width uppercase letters and  
    punctuation marks can be saved. 

- Message   Setting the character string used in communication. 
    *Up to 32 characters, only half-width uppercase letters and  
    punctuation marks can be saved. 

- Long Tag   Setting the character string used to identify communication 
    *Up to 32 characters, half-width alphanumeric characters  
    and punctuation marks, and only characters used in the  
    EU can be saved. 

 
- Reset Device (Parameter) General Setting 
    Tap “EXECUTE” button to initialize device settings of  
    "Control(General)" menu. 

The device will be initialized and factory settings will be 
restored. 
* After initializing parameters, tap "EXECUTE" button in 
"Reset Device(Reboot)" to reset device. 

- Reset Device (Parameter) Advanced Setting 
    Tap “EXECUTE” button to initialize device settings of  
    "Control(Advanced)" menu. 

The device will be initialized and factory settings will be 
restored. 
* After initializing parameters, tap "EXECUTE" button in 
"Reset Device(Reboot)" to reset device. 

- Reset Device (Configuration Changed Flag) 
    Tap “EXECUTE” button to initialize configuration changed  
    flag. 
- Reset Device (Reboot) 
    Tap “EXECUTE” button to restart the device. 
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2.6.7 Device connection 
 
On "Device Connection" menu, you can read/write parameters related to device connection. 
 

 
(a) 

 
(b) 

図 2.6.7.1 Device Connection menu (example) 

 
After tapping "Device Connection" button on the menu shown in Fig. 2.6.7.1 (a), the menu shown in Fig. 
2.6.7.1 (b) will be displayed. After tapping "APPLY" button, parameter values displayed on the menu will 
be written to the device. 
 
 

- Multidrop Mode Mode in which multiple field devices are connected on the same  
   Wiring. 

- Device Number Specify the number used to identify connected device of  
   communication. 

- Preamble Number         Specify the preamble number of receive data. 
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2.7  Parameter changed by using a file 
 
On "Control (File)" menu, you can adjust parameters using a file. 
 

 
(a) 

 
(b) 

Fig.2.7.1 Control (FILE) menu (example) 
 
After tapping "Control (File)" button on the menu shown in Fig. 2.7.1 (a), the menu shown in Fig. 2.7.1 (b) 
will be displayed. After tapping "OPEN" or "SAVE" button, file specification menu will be displayed. 
 
 

- Status   Processing progress will be displayed. 
- Parameter Restore  Write parameter values of the specified file to the device. 
- Parameter Download  Read parameters from the device and write them to the  
    specified file. 
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2.8  Advanced settings 
 
On "Control (Advanced)" menu, you can read/write advanced setting parameters of the device. After 
tapping "Control (Advanced)" menu, the menu to advanced settings for the device shown in Fig. 2.8.1 
will be displayed.  
 
Parameters that can be adjusted in "Control (Advanced)" menu include parameters that have a large 
effect on measurement operation. Be careful when adjusting these parameters. (Basically, Adjusting only 
in "Control (General)" menu is recommended.) 
 

 
(a) 

 
 (b) 

Fig.2.8.1 Advanced settings menu (example) 
 
 

- History:   Check operation history 
- Calibration:   Check device temperature for RF calibration 
- Search:   Search parameter settings 
- Abnormal Echo Removal: Parameter settings to remove abnormal echoes 
- Device Connection:  BLE parameter settings 
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2.8.1 History 
 
On "History" menu, you can check the operation history.  
 

 

 
(a) 

 
(b) 

Fig.2.8.1.1 History menu (example) 
 
After tapping "History" button on the menu shown in Fig. 2.8.1.1 (a), the menu shown in Fig. 2.8.1.1 (b) 
will be displayed.  
 
 

- Boot Elapsed Time:  Elapsed time since the power was turned on will be displayed. 
    The unit is hours. (Read only) 
- Search Count:   Number of searches since the power was turned on will be  
    displayed. (Read only) 
- Search Elapsed Time:  Elapsed time since the last search will be displayed.  
    The unit is hours. (Read only) 
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2.8.2 Calibration 
 
On "Calibration" menu, you can check the RF Calibration Device Temperature.  
 

 
(a) 

 
(b) 

Fig.2.8.2.1 Calibration menu (example) 
 
After tapping "Calibration" button on the menu shown in Fig. 2.8.2.1 (a), the menu shown in Fig. 2.8.2.1 
(b) will be displayed.  
 
 

- RF Calibration Dev.Temperature:  Temperature of the RF control unit will be displayed. 
     (Read only) 
     *Used when calibrating RF control unit. 
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2.8.3 Search settings 
 
On "Search" menu, you can read/write search setting parameters.  
 

 
(a) 

 
(b) 

Fig.2.8.3.1 Search menu (example) 
 
After tapping "Search" button on the menu shown in Fig. 2.8.3.1 (a), the menu shown in Fig. 2.8.3.1 (b) 
will be displayed. After tapping "APPLY" button, parameter values displayed on the menu will be written 
to the device. 
 
 

- Slow Search Set the function ON/OFF. 
  If search delay time has elapsed without liquid surface echo being  
  detected, if this function is set to ON, the effective window will be  
  enlarged based on the previous echo disappearance position and  
  liquid surface echo will be searched. 
   
  Slow search operation (When liquid level cannot be detected) 
   (1) Undetect liquid surface echo 
   (2) Search delay time elapsed 
    (3) Enlarge by "effective window width setting value x 1/2" (5  
    steps) 
    (4) After reaching the maximum width, search at the maximum  
   width for up to 5 seconds 
   (5) Shift to all area search 

- Search Delay Setting the time to start searching again if the liquid surface echo  
  disappears and cannot be captured for a certain period of time. 
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2.8.4 Abnormal echo removal 
 
On "Abnormal Echo Removal" menu, you can read/write parameters for removing abnormal echo.  
 

 
(a) 

 
(b) 

Fig.2.8.4.1 Abnormal Echo Removal menu (example) 
 
After tapping "Abnormal Echo Removal" button on the menu shown in Fig. 2.8.4.1 (a), the menu shown 
in Fig. 2.8.4.1 (b) will be displayed. After tapping "APPLY" button, parameter values displayed on the 
menu will be written to the device. 
 
 

- Surface Detect Mode Setting echoes (max echo/first echo) to be identified as liquid  
   surface echoes from detected echoes. 
   *First echo is used in environments where double bounces may  
   occur. 

- Valid Window  Setting area for determining whether the detected echo is valid  
   or abnormal. 
   *The effective window is twice set value centered on liquid surface  
   echo. The echo detected within this range is determined to be valid, 

with liquid surface echo from the previous measurement as the 
center. 

- Double Bounce Setting ON/OFF of the function that removes detected echoes  
   when they are echoes from multiple reflection positions. 

- Double Bounce Offset Setting offset value from the measurement reference plane to  
   the multiple reflection position for the function to remove it as an  
   abnormal value when detected echo is an echo at the multiple  
   reflection position. 
   This parameter is only effective when double bounce function is ON. 

- Double Bounce Window Setting window width of the function that removes detected echoes  
   as abnormal values when they are echoes from multiple reflection 
   positions. 
   This parameter is only effective when double bounce function is ON. 
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2.8.5 Device connection settings 
 
On "Device Connection" menu, you can read/write BLE setting parameters.  
 

 
(a) 

 
(b) 

Fig.2.8.5.1 Device connection settings menu (example) 
 
After tapping "Device Connection" button on the menu shown in Fig. 2.8.5.1 (a), the menu shown in Fig. 
2.8.5.1 (b) will be displayed. After tapping "APPLY" button, parameter values displayed on the menu will 
be written to the device. 
 
 

- BLE   Setting ON/OFF of BLE function. 
- BLE Broadcast enable Whether BLE communication broadcaster is enabled or disabled  

   is displayed. *This function cannot be changed. 
- BLE Baudrate  Communication transmission speed between BLE unit and control 
   unit is displayed. *This function cannot be changed. 
- BLE Advertising Interval Setting advertising operation interval for BLE communication. 
- BLE Advertising Timeout Setting advertising operation timeout for BLE communication. 
- BLE Txpower  Setting transmission power for BLE communication. 
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2.9  Report 
 
On "Report" menu, you can check device information and settings and measurement values as a 
diagnostic report.  
 

 
(a) 

 
 (b) 

Fig.2.9.1 Report menu (example) 
 
After tapping "Report" button on the menu shown in Fig. 2.9.1 (a), the menu shown in Fig. 2.9.1 (b) will 
be displayed. After tapping "DEVICE CHECK" button, diagnostic report will be displayed on the menu.  
 
 
Report Contents 

- Date Time 
- Basic information of the device 
- Device status 
- Measured values 
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2.10  Application settings 
 
On "App Setting" menu, you can check application setting or application information. (Fig. 2.10.1)  
 

 
(a) 

 
(b) TKGauge from App Store 

 
(c) TKGauge from Google Play 

Fig.2.10.1 Application settings menu (example) 
 
 

- Language Setting:  App display language settings 
(TKGauge from Google Play only) 

- App Information:  Display app version information 
- Logging   measurement data logging settings 

(TKGauge from App Store only) 
- PHY Setting:   Switch to long distance communication mode  

(TKGauge from Google Play with compatible smartphones only) 
- License:   Display app license information 

(TKGauge from Google Play only) 
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2.10.1 Language setting (TKGauge from Google Play only) 
 
On "Language Setting" menu, you can change application display Language. 
 

 
(a) 

 
 (b) 

Fig.2.10.1.1 Language setting menu (example) 
 
After tapping "Language Setting" button on the menu shown in Fig. 2.10.1.1 (a), the menu shown in Fig. 
2.10.1.1 (b) will be displayed. After tapping "APPLY" button, the display switches to the selected 
language. 
 
TKGauge from App Store uses the interface language depend on operating system language. Please 
use “Settings” app to change the language. 
 
 

- Japanese:   App is displayed in Japanese 
- English:   App is displayed in English 
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2.10.2 Application information 
 
On "App Information" menu, you can check application version information.  
 

 
(a) 

 
(b) 

Fig.2.10.2.1 Application information menu (example) 
 
After tapping "App Information" button on the menu shown in Fig. 2.10.2.1 (a), the menu shown in Fig. 
2.10.2.1 (b) will be displayed. 
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2.10.3 Logging (TKGauge from App Store only) 
 
On “Logging” menu, you can turn the logging on and off. 
 

 
(a) 

 
(b) 

Fig.2.10.3.1 Logging menu (example) 
 
After tapping "Logging" button on the menu shown in Fig. 2.10.3.1 (a), the menu shown in Fig. 2.10.3.1 
(b) will be displayed. 
 
 

- Save:   Setting ON/OFF of Logging function. 
 

When this function turn on, App continues logging measurement 
data while connecting to device. Logging data file will save in 
TKGauge – log folder in the smartphone. To refer the logging data 
file, use “Files” app or other filer app. 
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2.10.4 PHY setting (TKGauge from Google Play with compatible smartphones only) 
 
"PHY Setting" menu are displayed only on smartphones that support long range communication. On the 
"PHY Setting" menu, you can switch to long range communication mode.  
 

 
(a) 

 
 (b) 

 Fig.2.10.4.1 PHY setting menu (example) 
 
After tapping "PHY Setting" button on the menu shown in Fig. 2.10.4.1 (a), the menu shown in Fig. 
2.10.4.1 (b) will be displayed. Tap "APPLY" button to switch to the selected communication mode. 
 
 

- Normal (1M PHY):   Normal Mode 
- LongRange (LE CODED PHY):  Long distance communication mode 

*This mode will enable long-distance communication 
compared to normal mode. 
*Please note that it may be difficult to connect depending 
on your smartphone. 
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2.10.5 License (TKGauge from Google Play only) 
 
On "License" menu, you can check application license information.  
 

 

Fig.2.10.5.1 License menu (example) 
 
After tapping "License" button on the menu shown in Fig. 2.10.5.1, License Information included with 
TKGauge are displayed. 
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2.11  Nickname registration 
 
On "Nickname registration" menu, you can register the device nickname. 
 

 
(a) 

 
 (b) 

 
(c) 

 
(d) 

Fig.2.11.2 Nickname registration (example) 
 
After tapping "Nickname registration" button on the menu shown in Fig. 2.11.2 (a), the menu shown in 
Fig. 2.11.2 (b) will be displayed. Tap "Add Nickname" button and input prefer nickname and device 
identification. (Fig. 2.11.2 (c)) 
 
Once device nickname is registered, the nickname will be displayed with device name shown in Fig. 
2.11.2 (d). 
 

 

Fig.2.11.2 Delete nickname 
 
To delete the nickname, tap "   " button. (Fig. 2.11.2) 
 
  



82 
 

2.12  Disconnecting from the device 
 
To disconnect the application from the device, tap "Disconnect" button. (see Fig.2.12.1 (b)) After 
disconnecting, the screen returns to search devices menu. (Figure 2.12.1(c)) 
 

 
(a) 

 
 (b) 

 
(c) 

Fig.2.12.1 Disconnect from the device 
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Chapter 3  Parameters list 
 

Table 3.1 Input value and default value of parameter list 
Parameter Unit Value Default Value 

Display Offset 
(selectable) 
m 
Ft 

 
-999.999 ～ 999.999 
-3280.836 ～ 3280.836 

0.000 

Reference Distance 
(selectable) 
m 
Ft 

 
0.000 ～ 999.999 
0.000 ～ 3280.836 

 
30.000 
98.425 

Below Zero Range 
(selectable) 
m 
Ft 

 
0.000 ～ 999.999 
0.000 ～ 3280.836 

0.000 

Minimum Meas. Distance 

(selectable) 
m 
 
 
 
 
Ft 
 
 
 
 

 
0.000 ～ 999.999 
 
 
 
 
0.000 ～ 3280.836 
 
 
 
 

 
Model 10m: 0.170 
Model 15m: 0.170 
Model 30m: 0.170 
Model 50m: 1 
Model 100m: 1 
Model 10m: 0.557 
Model 15m: 0.557 
Model 30m: 0.557 
Model 50m: 3.28 
Model 100m: 3.281 

Measurement Unit - 
Ft 
m 

m 

Analog Current Output  
Parameter 

- 

Level 
Distance 
Flow 
Signal Amp.  

Level 

Alarm Output - 
High (22mA) 
Low (3.6mA) 
Hold (Last Value) 

Hold (Last Value) 

Alarm Delay s 1 ～ 120 120 

Fixed Current Output mA 
0.0, 3.6 ～ 22.0 
* 0.0 means disable fixed current output. 

0.0 

Minimum Output 

Level, Distance : 
(selectable) 
m 
Ft 

Flow :  
(selectable) 
m3/D,  
m3/h,  
m3/min,  
m3/s 
US Gallons/D 
US Gallons/h 
US Gallons/min 
US Gallons/s 
Barrels/D 
Barrels/h 
Barrels/min 
Barrels/s 
Ft3/D 
Ft3/h 
Ft3/min 
Ft3/s 

Signal Amp. : dB 

Level,  
Distance :  
 
 
Flow :  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Signal Amp. :  

 
 
-999.999 ～ 999.999 
-3280.836 ～ 3280.836 
 
 
0 ～ 2399976 
0 ～ 99999 
0 ～ 1666.65 
0 ～ 27.777 
0 ～ 9999999 
0 ～ 9999999 
0 ～ 440280.2 
0 ～ 7338.003 
0 ～ 9999999 
0 ～ 628971.7 
0 ～ 10482.86 
0 ～ 174.714 
0 ～ 9999999 
0 ～ 3531431 
0 ～ 58857.19 
0 ～ 980.953 
0 ～ 200 

0.0 

Maximum Output 

Level, Distance : 
(selectable) 
m 
Ft 

Flow : (selectable) 
m3/D,  
m3/h,  
m3/min,  

Level,  
Distance :  
 
 
Flow :  
 
 
 

 
 
-999.999 ～ 999.999 
-3280.836 ～ 3280.836 
 
0 ～ 2399976 
0 ～ 99999 
0 ～ 1666.65 

Level,  
Distance : 

30.000 
98.425 

Flow : 
2400 

100 
1.667 
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m3/s 
US Gallons/D 
US Gallons/h 
US Gallons/min 
US Gallons/s 
Barrels/D 
Barrels/h 
Barrels/min 
Barrels/s 
Ft3/D 
Ft3/h 
Ft3/min 
Ft3/s 

Signal Amp. : dB 

 
 
 
 
 
 
 
 
 
 
 
 
 
Signal Amp. : 

0 ～ 27.777 
0 ～ 9999999 
0 ～ 9999999 
0 ～ 440280.2 
0 ～ 7338.003 
0 ～ 9999999 
0 ～ 628971.7 
0 ～ 10482.86 
0 ～ 174.714 
0 ～ 9999999 
0 ～ 3531431 
0 ～ 58857.19 
0 ～ 980.953 
0 ～ 200 

0.028 
634009.875 
26417.078 

440.285 
7.338 

15095.475 
628.978 

10.483 
0.175 

84755.195 
3531.467 

58.858 
0.981 

Signal Amp. :  100 

Analog Output Lower mA 3.8 ～ 4.1 3.8 

Analog Output Upper mA 19.0 ～ 20.5 20.5 

Alarm Output Factor - 
No Receiving Echo 
Device Failure 
Both 

No Receiving Echo 

Primary Variable - 

Level 
Distance 
Flow 
Signal Amp.  

Level 

Secondary Variable - 

Level 
Distance 
Flow 
Signal Amp. 
Electronic Temp. 
Maximum Flow 
Flow Ratio (%) 
Elapsed Time from Start 
Search Count 
Elapsed Time from Final Search 
Margin of Sensitivity 

Distance 

Tertiary Variable - 

Level 
Distance 
Flow 
Signal Amp. 
Electronic Temp. 
Maximum Flow 
Flow Ratio (%) 
Elapsed Time from Start 
Search Count 
Elapsed Time from Final Search 
Margin of Sensitivity 

Flow 

Quaternary Variable - 

Level 
Distance 
Flow 
Signal Amp. 
Electronic Temp. 
Maximum Flow 
Flow Ratio (%) 
Elapsed Time from Start 
Search Count 
Elapsed Time from Final Search 
Margin of Sensitivity 

Signal Amp. 

Fixed 
Meas.Distance Output 

(selectable) 
m 
Ft 
 
 

 
0.000 ～ 999.999 
0.000 ～ 3280.836 
* 0.000 means disable fixed meas. distance 
output. 

0.0 

Flow Calc. Method - 

No Calc. 
Weir JIS B8302 
Weir JIS K0094 
Flume 
User Defined 

No Calc. 

Weir Type - 
60°triangular weir 
90°triangular weir 

60°triangular weir 
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Rectangular weir 
Full width weir 

Flume Type - 

PF-01 
PF-02 
PF-03 
PF-06 
PF-09 
PF-10 
PF-15 
PF-20 
PF-30 
PF-40 
PF-50 
PF-60 
PF-70 
PF-80 

PF-03 

Flow Unit - 

m3/D 
m3/h 
m3/min 
m3/s 
US Gallons/D 
US Gallons/h 
US Gallons/min 
US Gallons/s 
Barrels/D 
Barrels/h 
Barrels/min 
Barrels/s 
Ft3/D 
Ft3/h 
Ft3/min 
Ft3/s 

m3/h 

Waterway Width 
(selectable) 
m 
Ft 

 
0.000 ～ 999.999 
0.000 ～ 3280.836 

 
0.5 
1.64 

Lack Height 
(selectable) 
m 
Ft 

 
0.000 ～ 999.999 
0.000 ～ 3280.836 

 
0.3 
0.984 

Lack Width 
(selectable) 
m 
Ft 

 
0.000 ～ 999.999 
0.000 ～ 3280.836 

 
0.15 
0.492 

Viscosity Coefficient m2/s 0.000 ～ 999.999 1 

User Defined - Level 
(selectable) 
m 
Ft 

 
-999.999 ～ 999.999 
-3280.836 ～ 3280.836 

0.000 

User Defined - Flow 

(selectable) 
m3/D, 
m3/h, 
m3/min, 
m3/s 
US Gallons/D 
US Gallons/h 
US Gallons/min 
US Gallons/s 
Barrels/D 
Barrels/h 
Barrels/min 
Barrels/s 
Ft3/D 
Ft3/h 
Ft3/min 
Ft3/s 

 
0 ～ 2399976 
0 ～ 99999 
0 ～ 1666.65 
0 ～ 27.777 
0 ～ 9999999 
0 ～ 9999999 
0 ～ 440280.2 
0 ～ 7338.003 
0 ～ 9999999 
0 ～ 628971.7 
0 ～ 10482.86 
0 ～ 174.714 
0 ～ 9999999 
0 ～ 3531431 
0 ～ 58857.19 
0 ～ 980.953  

0.000 

Point Number - 0 ～ 100 0 

4mA Calibration mA 3.5 ～ 4.5 4.0 

20mA Calibration mA 15.0 ～ 25.0 20.0 

Offset Calibration 
(selectable) 
m 
Ft 

 
-1 ～ 1 
-3.28 ～ 3.28 

0.000 
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Span Calibration - 0.5 ～ 1.5 1.0 

Flow Offset Calibration 

(selectable) 
m3/D,  
m3/h,  
m3/min,  
m3/s 
US Gallons/D 
US Gallons/h 
US Gallons/min 
US Gallons/s 
Barrels/D 
Barrels/h 
Barrels/min 
Barrels/s 
Ft3/D 
Ft3/h 
Ft3/min 
Ft3/s 

 
-2399976 ～ 2399976 
-99999 ～ 99999 
-1666.65 ～ 1666.65 
-27.777 ～ 27.777 
-9999999 ～ 9999999 
-9999999 ～ 9999999 
-440280.2 ～ 440280.2 
-7338.003 ～ 7338.003 
-9999999 ～ 9999999 
-628971.7 ～ 628971.7 
-10482.86 ～ 10482.86 
-174.714 ～ 174.714 
-9999999 ～ 9999999 
-3531431 ～ 3531431 
-58857.19 ～ 58857.19 
-980.953 ～ 980.953 

0.0 

Flow Span Calibration - 0.01 ～ 2 1 

Flow Cutoff 

(selectable) 
m3/D,  
m3/h,  
m3/min,  
m3/s 
US Gallons/D 
US Gallons/h 
US Gallons/min 
US Gallons/s 
Barrels/D 
Barrels/h 
Barrels/min 
Barrels/s 
Ft3/D 
Ft3/h 
Ft3/min 
Ft3/s 

 
0 ～ 2399976 
0 ～ 99999 
0 ～ 1666.65 
0 ～ 27.777 
0 ～ 9999999 
0 ～ 9999999 
0 ～ 440280.2 
0 ～ 7338.003 
0 ～ 9999999 
0 ～ 628971.7 
0 ～ 10482.86 
0 ～ 174.714 
0 ～ 9999999 
0 ～ 3531431 
0 ～ 58857.19 
0 ～ 980.953 

0.0 

Averaging Time s 1 ～ 120 10 

Median Filter s 0 ～ 120 0 

Noise Table *1 dB 0 ～ 80 0 

Noise Margin *1 dB 0 ～ 70 10 

Device Status - 0x0000 ～ 0xFFFF 0 

Model Code - ex) MW-10-NN0-010-4L --- 

Firmware Version (RF) - ex) V1.0.0 --- 

Firmware Version (CTRL) - ex) V1.0.1 --- 

Firmware Version (BLE) - ex) V1.0.2 --- 

Configuration Changed  
Flag 

- 0 ～ 1 0 

Configuration Changed  
Counter 

- 0 ～ 65535 0 

Last Configuration Date  
(Year) 

- 0 ～ 99 0 

Last Configuration Date  
(Month) 

- 1 ～ 12 1 

Last Configuration Date  
(Day) 

- 1 ～ 31 1 

Product Tag - 
ASCII String 
*Only upper case alphabetic characters can be 
entered. 

--- 

Descriptor - 
ASCII String 
*Only upper case alphabetic characters can be 
entered. 

--- 

Message - 
ASCII String 
*Only upper case alphabetic characters can be 
entered. 

--- 

Long Tag - 
ASCII String 
* Alphanumeric characters can be entered. 

--- 

Multidrop Mode *2 *3 - OFF OFF 
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ON 

Device Number *2 - 0 ～ 63 0 

Preamble Number - 5 ～ 20 5 

Slow Search - 
OFF 
ON 

ON 

Search Delay s 1 ～ 120 120 

Surface Detect Mode - 
Max Echo 
First Echo 

First Echo 

Valid Window 
(selectable) 
m 
Ft 

 
0.000 ～ 999.999 
0.000 ～ 3280.836 

 
0.4 
1.312 

Double Bounce - 
OFF 
ON 

ON 

Double Bounce Offset *1 

(selectable) 
m 
 
 
Ft 
 
 

 
Model 30m : 
Model 50m : 
Model 100m : 
Model 30m : 
Model 50m : 
Model 100m : 

 
-30.000 ～ 999.999 
-50.000 ～ 999.999 
-100.000 ～ 999.999 
-98.425 ～ 3280.836 
-164.042 ～ 3280.836 
-328.084 ～ 3280.836 

0 

Double Bounce Window 
(selectable) 
m 
Ft 

 
0.000 ～ 999.999 
0.000 ～ 3280.836 

 
0.1 
0.328 

BLE - 
OFF 
ON 

ON 

BLE Broadcast Enable - 
Disable 
Enable (unselectable) 

Disable 

BLE Baudrate bps 

9600 
19200 (unselectable) 
38400 (unselectable) 
115200 (unselectable) 

9600 

BLE Advertising Interval - 32 ～ 16384 2304 

BLE Advertising Timeout s 
0 ～ 180 
0: No timeout 

0 

BLE Txpower dB 

+4 
+3 
0 
-4 
-8 
-12 
-16 
-20 
-30 
-40 

0 

*1 Note that attempting to set this value outside this range will result in the device fails to work properly. 
*2 When installing with multi-drop for HART communication, proceed Multidrop Mode and Device Number setting by using 
"Peer to Peer (multi-drop mode OFF)" connection before install at site. Device Number must be different from other 
devices. 
*3 When Multidrop Mode is ON, the analog current output value will be 4mA (fixed output) regardless of Fixed Current 
Output setting and Analog Current Output Parameter. 
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