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Who are we?
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C-Frame solution
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O-Frame solution
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MRAY OEM MODULE

FOR BASIS-WEIGHT MEASUREMENTS
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Hammer-IMS measuring systems
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M-Ray technology  Frames and Software and
and electronics mechanics support
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M-Ray OEM Module by Hammer-IMS

N
HAMMER-IM
1« S



16

1 1 | 1 5
15
(4]
N0LLY L1 @109 |9lulq
IWD0EE LI 810 [9lulq
(8109 x3H) X096€ UONIPT SWBIIXT LI 8109 [8}ulb, o
(8100 x8j) X086 UONIPT dwallx3 /I 810D |9luje, 135
uoilp3 ¥9e|g 0v6 X Il wousyd dnya N
(8409 peND) 026 LI 810D [91W0,
NZ89L-19Vd WS "Y' dp
(8100 penD) P0LIXD BwalIX3 g 8109 [B1Y]o 10
] ﬁw-_oo m_ _‘_-_- ..::o:mx:: Em_ OWMKOQ e, n m
IV 2gSdiNo N
uop3 awax3 ¢ wniupdo
Ljndvo
o
8. DSIZ UOHIUBOODY UOOKSO | {8
Il wniuad Riuja &
]
0S. Dd$Mmodo
0ld wniuad |9lujo T
49121d diyo0i9ino 412
wniuay |eujo -5
1 (1]
A3 9012 eydig D3ao >
1 o
0089 ele1010No 412
|} -
1
0£089 g|o1010D
ZINdvo 10
Xapse [elujo 13
02089 FI0i010N0 -
982 191U
1 o
! 13
000 m_o‘_oaos__o -
0BL/LL-XVA®
0
2059 ABojogyoe) sone 45
0gogisiule |+
£-8G| |9pow oLg/ufaisAS nglo!
Bandin
000 - o
[T Y] A\
[=]=Y=]
.m.m1 Sdin

Moore’s law
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Interest over time
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Multi-GHz -> Millimeter waves
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Millimeter waves

Electromagnetic Spectrum

Radiation type Radio Microwave Infrared Visible Ultraviolet X-ray Gamma ray

Wavelenght (m) 10’ 10° 100 05x10 10 10 10

Approximate Scale
of Wavelenght

Buildings Humans Honey bee Needle point Protozoans Molecules Atoms Atomic nuclei
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Measuring time spans
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Precision
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— GPS system: 20 meter altitude precision at 20200 km
distance: relative precision of 1e-6

— Hammer-IMS system: 1 micrometer at 0.6 m distance:
relative precision of 1.67e-6
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Measured parameter vs. basis weight

M-Ray

d
At = —

C
Where
At: wave time delay after traveling through the
material

c: speed of electromagnetic waves in the
material (material dependent)

d: amount of material per unit of area (e.g. gram
per square meter)
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Time delay

Basis weight
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Measured parameter vs. basis weight

Isotopes & X-Ray

Al = Alje™#¢
Where

AlI: amount of detected particles (or intensity)
after traveling through the material

Al,: amount of incident particles (or intensity) after
traveling through air (same measuring path
but without material)

u:  absorption coefficient of the material (material
dependent)

d: amount of material per unit of area (e.g. gram
per square meter)

! HAMMER-IMS

Received amount of particles or intensity

Basis weight
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Product Description

For machine builders and sensor integrators. For scientific researchers or
enthusiasts who are passionate about non-nuclear measuring innovations.

Is sold ‘as is’ and can be accessed through our OEM Programming interface.

Next version’s OEM Programming interface will also support multi-sensor use
of the OEM module, so you can use several OEM-modules in a single
application.

Shipment: OEM module + cabling, embedded software, OEM Programming
interface description, demo material, OEM programming source code.

Support: Hammer-IMS can provide some assistance related to wireless
regulatory and application development, where needed.

In principle, this unit enables you to make your own flavor of a Marveloc-
CURTAIN scanner system.

N
HAMMER-IM
1« S

28



OEM Programming interface

TCP interface

Port 3201
Raw socket interface

For use with low level
programming languages like
C/C++

Accessible through Telnet or
serial client
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OEM Programming interface

e
@ imetesthml x  + - = &3
.
We b SOC ket i nte rfa ce O Ol ————————————— v PEOO @ :
I Apps Hammer- LIS Corda
Start demo | | End demo || measure || pause
— Port3202
Standard websocket (RFC
( 250
) Eﬂ 200
:
For use with high level
programming languages like o
50
Javascript
p 0
16:2425 15:2@ 162435 1624:40 16:24:45 16:24:50
. .
— Simple example provided i
Received: [ { "date”: 1568039092846, value": 99.8762 }, { "date": 1568039092899, "value": 99.7149 } ] ' '
Received: [ { "date”: 1568039092952 "value": 99.7984 }_ { "date": 1568039093005, "value": 99.8883 } ] ' ‘ HAMMER_IMS
Received: [ { "date": 1568039093058 "value": 99.675 }. { "date": 1568039093110, "value": 99.696 } ]
Received: [ { "date": 1568039093162."value": 99.6696 }. { "date": 1568039093214, "value": 99.4394 } ]
Received: [ { "date": 1568039093267, "value": 99.323 }. { "date": 1568039093319, "value": 99.5153 } ]
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OEM Programming source code

An open-source demo application
working straight from your web
browser
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<script>

var interval;

var websocket;

var serverlog;

var startButton;

var endButton;

var statusLine;

var chart;

var samples;

var loglines;

// amCharts parser has issue parsing csv/epoch combination
var dataFormat json"; // json | csv
var dateFormat = "epoch"; // iso | epoch
var parser;

var websocketEchoServerUri = "ws://localhost:3202";
amdcore.ready(function() {

samples = @;
loglines = @;

serverLog = document.getElementById("server-log");
startButton = document.getElementById('start-demo');
endButton = document.getElementById( end-demo");
measureButton = document.getElementById( 'measure’);
pauseButton = document.getElementById( pause’);
statusLine = document.getElementById('status');

// Themes begin
amdcore.useTheme(amdthemes_animated);
// Themes end

// Create chart
chart = amdcore.create("chartdiv", amdcharts.XYChart);

var dateAxis = chart.xAxes._push(new amdcharts_DateAxis());
dateAxis.baseInterval = {

"timeUnit": "millisecond”,

“count": 1

H
dateAxis. tooltipDateFormat = "HH:mm:s5s";

var valueAxis = chart.yAxes._push(new amdcharts.ValueAxis());
valueAxis.tooltip.disabled = true;

valueAxis.title.text = "Basis-weight";

valueAxis.min = @;

valueAxis.max = 35@;




C-frame integration for inline applications
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Lab solutions for 100 % quality control
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What do sensor integrators and machine builders get?

No issues with radioactive licenses
— Easyto transport and to handle

Compatible with humans and
environment

Competitive pricing
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What do end-users get?

Reduction of cost-of-ownership up to
150.000,00 Euro over the lifetime of a
system (non-nuclear topology)

TOP VIEW ON PRODUYCTION LINE

No risk on material damage: Contactless
system with measurement gap of 30 cm and
more (30x higher than traditional systems) ->
thick materials possible
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4x higher coverage (and even more)
than traditional scanner thanks to 4 (or
more) sensor head pairs
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Contact

Hammer-IMS nv

www.hammer-IMS.com

info@hammer-IMS.com

Kempische Steenweg 293 bus 36
3500 Hasselt
Belgium

Flanders
State of
the Art
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