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Project Abstract

The goal of this project is to design and build a multi-channel temperature measurement device with wireless data transmission. This product is intended to be used for various industrial process-monitoring applications. Commissioned by Dr. Karl Gugel on behalf of Digital Control Lab, this device is originally intended for the cement and ceramics industries.

The challenge of this project is to create a low-power temperature sensing module that is capable of both accurate measurements and real-time data transmission. Although certain aspects of the design will be application-specific, the product as a whole could be reconfigured for a variety of environments.

Introduction

The primary application of this product is for process-monitoring in the cement and ceramics industries. Secondary applications include virtually any type of industrial process-monitoring where real-time temperature data is necessary.

Most of the existing, similar products in the cement and ceramics industries do not employ telemetry and therefore are not real-time. Making temperature measurement real-time in these industries will significantly increase productivity and reduce waste. The combination of data logging with real-time measurements will help the industries recognize and predict trends in their process-monitoring and will aid in increasing efficiency.

Technical Objectives

The requirements specifications for this design are presented in Table 1 below.

	Requirement number
	Parameter
	Conditions
	Value
	Unit

	
	
	
	Min
	Nominal
	Max
	

	1
	Detectable temperature
	 
	100
	 
	1400
	Celsius

	2
	Sampling rate
	 
	1
	 
	3
	minutes per 16 samples

	3
	Transmit-side supply voltage
	 
	2.4
	 
	4.8
	Volts

	4
	Transmit-side power consumption
	Max load
	 
	0.1
	 
	Watts

	5
	Transmission frequency
	 
	2.4 
	2.4
	2.27 
	GHz

	6
	Wireless transmission range
	 
	 
	10
	20
	meters

	7
	Temperature resolution
	 
	 
	1
	2
	Celsius

	8
	Electronics box width
	 
	 
	 
	18
	cm

	9
	Electronics box height
	 
	 
	 
	18
	cm

	10
	Electronics box length
	 
	 
	 
	18
	cm

	11
	Ambient temperature inside electronics box
	 
	 
	
	 200
	Celsius

	13
	Duration in kiln
	 
	45
	 
	540
	minutes


Table 1: Requirements Specification
Cost Objectives

A prototype for this project is expected to cost anywhere from $585 to $1,108 (Table 2 details this cost calculation). This estimate includes only one RF receiver station, not multiple like the actual application would most likely require.


[image: image2.emf]min max min max min max

Thermocouples 56.00 $  56.00 $   8 16 448.00 $  896.00 $    

3.3V Voltage Regulator 2.81 $    2.81 $     1 1 2.81 $      2.81 $        

Analog Multiplexer 0.99 $    0.99 $     1 1 0.99 $      0.99 $        

Amplifier 2.30 $    2.30 $     1 1 2.30 $      2.30 $        

Microcontroller 6.05 $    6.05 $     1 1 6.05 $      6.05 $        

Transceiver 19.00 $  19.00 $   1 1 19.00 $    19.00 $      

Rechargeable D Batteries 3.75 $    3.75 $     2 4 7.50 $      15.00 $      

Dual D Battery Case 1.79 $    1.79 $     1 2 1.79 $      3.58 $        

Passive Elements (R's, 

C's, L's, headers, jumpers, 

cables, LED's, etc.)

 $   4.00  8.00 $     4.00 $      8.00 $        

Insulating Container  $ 30.00  70.00 $   1 1 30.00 $    70.00 $      

522.44 $  1,023.73 $ 

Microcontroller 6.05 $    6.05 $     1 1 6.05 $      6.05 $        

Transceiver 19.00 $  19.00 $   1 1 19.00 $    19.00 $      

RS485 Line Driver  $   2.00  4.00 $     1 1 2.00 $      4.00 $        

3.3V Voltage Regulator 2.81 $    2.81 $     1 1 2.81 $      2.81 $        

AC to DC Transformer  $   4.49  4.49 $     1 1 4.49 $      4.49 $        

Passive Elements (R's, 

C's, L's, headers, jumpers, 

cables, LED's, etc.)

 $   4.00  8.00 $     4.00 $      8.00 $        

38.35 $    44.35 $      

RS485 Line Receiver  $   2.00  4.00 $     1 2 2.00 $      8.00 $        

RS485 Line Driver  $   2.00  4.00 $     1 2 2.00 $      8.00 $        

Analog Switch  $   0.11  0.11 $     2 2 0.22 $      0.22 $        

Microcontroller 6.05 $    6.05 $     1 1 6.05 $      6.05 $        

Serial to USB interface  $   2.00  2.00 $     1 1 2.00 $      2.00 $        

3.3V Voltage Regulator 2.81 $    2.81 $     1 1 2.81 $      2.81 $        

AC to DC Transformer  $   4.49  4.49 $     1 1 4.49 $      4.49 $        

Passive Elements (R's, 

C's, L's, headers, jumpers, 

cables, LED's, etc.)

 $   4.00  8.00 $     4.00 $      8.00 $        

23.57 $    39.57 $      

min max

$584.36 $1,107.65

RSA

PCSA

Quantity

Subsystem Component

Component Cost

Total:

TSA

Subtotal:

Subtotal:

Subtotal:

Total


Table 2: Prototype Cost Projection
It is difficult to find products with the same characteristics and application environments. Honeywell International makes a line of Wireless Analog Input Transmitters that cost approximately $1190.00. The price of this product, however, does not include the temperature measuring device(s) necessary for its application. For the extreme temperature range that our product is designed for, temperature measurement devices are limited almost exclusively to R or S type thermocouples. As Table 2 shows, these thermocouples are relatively expensive and make up the majority of the cost of our product. So, an existing product like the one offered by Honeywell International would not only be significantly more expensive (after the purchase of the temperature measurement devices), but it is also unclear whether it provides the same functionality and features that our system will provide.
Concept Screening Matrix

The matrix used to select the design concepts that will be pursued during this project are shown below in Tables 3.1 – 3.4.
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Variable A:  A/D Conversion

Variable B:  TX/RX Controller

Multi-channel A/D

Single-channel A/D

MSP430F122

Four 1.2V D battery source (4.8V total)

R-Type, 3.3V-powered amplifier, 0-1450 C temperature range

J-type, 15V-powered amplifier, 0-1250 C temperature range

Variable C:  Power supply

Variable D:  Thermocouple type

Two 1.2V D battery source (2.4V total)

Concept Screening Matrix

* Concepts A through L compare with reference concept in terms of customer/market needs.                                                                                                                  

* "+" implies better than reference, "0" implies equa

MSP430F149

Description


Table 3.1: Concept Screening Matrix – Definition of Concept Variables

[image: image4.emf]Concept Concept Concept Concept Concept

A B C D E

{A, B, C, D}{A, B, C, D}{A, B, C, D}{A, B, C, D}{A, B, C, D}

{0,1,0,0} {0,1,0,1} {0,1,1,0} {0,1,1,1} {1,0,0,0}

High temperature resolution 3 0 + 0 + 0

Large temperature range 5 + 0 + 0 +

High Sample Rate 4 + + + + -

Fast wireless transmission 3 0 0 0 0 0

Low power consumption on TX side 5 0 - + - +

Low cost 4 0 0 0 - 0

Robust data processing on RX side 2 + + + + 0

User-friendly GUI 3 0 0 0 0 0

Design reusability 3 0 + 0 + 0

Total +'s 3 +'s 4 +'s 4 +'s 4 +'s 2 +'s

Total 0's 6 0's 4 0's 5 0's 3 0's 6 0's

Total -'s 0 -'s 1 -'s 0 -'s 2 -'s 1 -'s

Net Score 11 7 16 3 6

Rank 4 8 1 13 9

Continue? yes no yes no no



Importance 

Rating Customer/Market Needs


Table 3.2: Concept Screening Matrix – Concepts A through E

[image: image5.emf]Concept Concept Concept Concept Concept

F G H I J

{A, B, C, D}{A, B, C, D}{A, B, C, D}{A, B, C, D}{A, B, C, D}

{1,0,0,1} {1,0,1,0} {1,0,1,1} {1,1,0,0} {1,1,0,1}

High temperature resolution 3 + 0 + 0 +

Large temperature range 5 0 + 0 + 0

High Sample Rate 4 - - - 0 0

Fast wireless transmission 3 0 0 0 0 0

Low power consumption on TX side 5 + + + + +

Low cost 4 + 0 0 0 +

Robust data processing on RX side 2 0 0 0 + +

User-friendly GUI 3 0 0 0 0 0

Design reusability 3 0 0 0 0 0

Total +'s 3 +'s 2 +'s 2 +'s 3 +'s 4 +'s

Total 0's 5 0's 6 0's 6 0's 6 0's 5 0's

Total -'s 1 -'s 1 -'s 1 -'s 0 -'s 0 -'s

Net Score 8 6 4 12 14

Rank 6 9 12 3 2

Continue? no no no yes yes

Customer/Market Needs

Importance 

Rating


Table 3.3: Concept Screening Matrix – Concepts F through J


[image: image6.emf]Concept Concept Reference

K L Concept

{A, B, C, D}{A, B, C, D}{A, B, C, D}

{1,1,1,0} {1,1,1,1} all chip

High temperature resolution 3 0 + 0

Large temperature range 5 + 0 0

High Sample Rate 4 0 0 0

Fast wireless transmission 3 0 0 0

Low power consumption on TX side 5 + + 0

Low cost 4 - - 0

Robust data processing on RX side 2 + + 0

User-friendly GUI 3 0 0 0

Design reusability 3 0 0 0

Total +'s 3 +'s 3 +'s 0 +'s

Total 0's 5 0's 5 0's 9 0's

Total -'s 1 -'s 1 -'s 0 -'s

Net Score 8 6 0

Rank 6 9 N/A

Continue? no no N/A



Customer/Market Needs

Importance 

Rating


Table 3.4: Concept Screening Matrix – Concepts K, L, Reference
As the tables above show, Concept C ranks the highest among all of the proposed concepts.  Concept C is composed of a multi-channel analog to digital converter, an MSP430F149, four rechargeable 1.2V D batteries, and R-type thermocouples amplified by a 3.3V amplifier.  These components and design strategies combine to make up the most attractive design for our projects purpose.
System Level Presentation
System Diagrams

The product being designed is shown below (Figure 1) in a visualization of its operating environment.  
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Figure 1: Overall System Visualization
This system is made up of three assemblies: the Transmit-Side Assembly (TSA), the Receive-Side Assembly (RSA), and the PC-Side Assembly (PCSA).  The functional relationships between these assemblies are depicted in Figure 2.
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Figure 2: Assembly Interactions

Subassembly Diagrams

The Transmit-Side Assembly shown in Figure 2 has an internal functional structure that is depicted in Figure 3. The main purpose of the TSA is to receive analog voltages that represent temperature readings from the 16 thermocouples attached to it. These voltages will be amplified, packeted, and transmitted wirelessly via the onboard 2.4GHz transceiver. Among the data transmitted by the TSA will be the ambient temperature inside the heat-shielding box where the TSA is housed. This temperature will be measured by a temperature sensing IC on the TSA. The TSA will be powered by a 2.4V to 4.8V rechargeable battery source.
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Figure 3: TSA Block Diagram
The Receive-Side Assembly shown in Figure 2 has an internal functional structure that is depicted in Figure 4. The main purpose of the RSA is to receive the temperature data that is wirelessly transmitted by the TSA and transmit it to the PCSA via an RS-485 serial interface. The RSA will be powered by a single 4.5V – 5.0V source that will be regulated to 3.3V.
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Figure 4: RSA Block Diagram
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Figure 5: PCSA Block Diagram

Each component will be prototyped and tested for functionality, timing, and/or accuracy. Once each subassembly design is verified via these tests, a custom printed circuit board (PCB) will be milled for each subassembly. These boards will undergo further testing with particular attention paid to boundary value testing, optimization, and stress testing.

If the components meet their respective minimum requirements, and the system as a whole meets its requirements (see Table 1), then the goal of producing a working prototype will be met. However, time permitting, further optimization and improvements may warrant the design and production of several versions of PCBs.

Expected Outcome

The final outcome of this project will be a working prototype consisting of at least one of each of the subassemblies (TSA, RSA, and PCSA). The system will be configurable for different thermocouple types and thus different temperature measurement ranges. The one or more RSA(s) will communicate with the PCSA over long distances of RS485 wire. At the PC base station, the received data will be adjusted in software to compensate for thermocouple cold-junction reference and then displayed in a near-real-time format. The entire product, both the hardware and software, will be as modular as possible. This is to allow for expansion into other applications as well as to facilitate improvements.

Study Organization

The research, design, implementation, and testing for this project will be organized in the manner depicted in Table 4 and Figure 6. The high-level organization of this project can be described as starting with research and concept generation, followed by design and experimentation of the various functional segments, construction, and then testing and verification. The sequence and duration of the major tasks of this project are shown in Figure 2.

As shown in Table 4, the major tasks of this project will be generating the project idea, research, creating a concept generation matrix, thermocouple/analog circuit experimentation and design, MSP430-Transceiver experimentation and design, TSA experimentation and design, RSA design, PCSA design and software development, PCB layout, assembly, testing and reconfiguration, documentation review, and demonstration. Major milestones of the project include the finalization of the project idea, completion of the system-level design and detailed design, completion of assembly, and completion of testing and verification.


[image: image12.emf]Task Name - Number Beginning WeekPrimary ResponsibilityOp1Op2Op3Ending Week Output

Project Idea - 1 0 Group 1 0 0 1

Preliminary Project Proposal

Research - 2 1 Group 2 0 0 3

Project Proposal

Concept Generation Matrix - 3 2 Casey 1 0 0 3

Concept Generation Matrix

Thermocouple/analog circuit experimentation/design - 4 3 Group 3 1 0 7

TX-side analog circuit

MSP430-Transceiver experimentation/design - 5 3 Dean 3 0 1 7

Part selection and configuration

TSA experimentation/design - 6 3 Casey 2 0 2 7

Microcontroller-Transceiver interface

RSA design - 7 5 Dean 1 0 1 7

RX module design

PCSA design and software development - 8 6 Dean 1 0 3 10

PCB designs

PCB layout - 9 7 Casey 1 2 0 10

User interface and data logging scheme

Assembly - 10 7 Group 2 1 0 10

Prototype

Testing and reconfiguring - 11 10 Group 3 0 0 13

Tested prototype

Documentation review - 12 11 Group 5 0 0 16

Specifications and reports

Demonstrations - 13 14 Group 2 0 0 16

Demonstrated product


Table 4: Task Breakdown
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Figure 6: Project Timeline
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Materials and Resources

Table 6 shows a general list of anticipated major components for this project, including the subassemblies in which they will reside. Resources needed for this project include a multi-channel thermocouple simulator, PCB design software, and access to relevant industry testing environments.

	Functional Assemblies
	Subassemblies
	Components

	Transmit-Side Assembly (TSA)
	Power management
	DC/DC boosters and/or regulators

	
	Thermocouple/analog circuit
	Thermocouples

	
	
	Analog multiplexers

	
	
	Variable-gain amplifier

	
	Data processing
	A/D converter

	
	
	Microcontroller

	
	Data transmission
	Wireless transceiver

	Receive-Side Assembly (RSA)
	Power management
	Voltage regulator

	
	Data receive
	Wireless Transceiver

	
	Data processing
	Microcontroller

	
	Serial communication
	RS232 line driver

	
	
	RS485 line driver

	PC-Side Assembly (PCSA)
	Power management
	Voltage regulator

	
	Data processing
	RS232 line receiver

	
	
	RS485 line receiver

	
	
	Microcontroller

	
	
	Serial to USB interface


Table 6: Major project resources
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		Estimated Prototype Cost

				Subsystem		Component		Component Cost				Quantity				Total

								min		max		min		max		min		max

				TSA		Thermocouples		$   56.00		$   56.00		8		16		$   448.00		$   896.00

						3.3V Voltage Regulator		$   2.81		$   2.81		1		1		$   2.81		$   2.81

						Analog Multiplexer		$   0.99		$   0.99		1		1		$   0.99		$   0.99

						Amplifier		$   2.30		$   2.30		1		1		$   2.30		$   2.30

						Microcontroller		$   6.05		$   6.05		1		1		$   6.05		$   6.05

						Transceiver		$   19.00		$   19.00		1		1		$   19.00		$   19.00

						Rechargeable D Batteries		$   3.75		$   3.75		2		4		$   7.50		$   15.00

						Dual D Battery Case		$   1.79		$   1.79		1		2		$   1.79		$   3.58

						Passive Elements (R's, C's, L's, headers, jumpers, cables, LED's, etc.)		$   4.00		$   8.00						$   4.00		$   8.00

						Insulating Container		$   30.00		$   70.00		1		1		$   30.00		$   70.00

												Subtotal:				$   522.44		$   1,023.73

				RSA		Microcontroller		$   6.05		$   6.05		1		1		$   6.05		$   6.05

						Transceiver		$   19.00		$   19.00		1		1		$   19.00		$   19.00

						RS485 Line Driver		$   2.00		$   4.00		1		1		$   2.00		$   4.00

						3.3V Voltage Regulator		$   2.81		$   2.81		1		1		$   2.81		$   2.81

						AC to DC Transformer		$   4.49		$   4.49		1		1		$   4.49		$   4.49

						Passive Elements (R's, C's, L's, headers, jumpers, cables, LED's, etc.)		$   4.00		$   8.00						$   4.00		$   8.00

												Subtotal:				$   38.35		$   44.35

				PCSA		RS485 Line Receiver		$   2.00		$   4.00		1		2		$   2.00		$   8.00

						RS485 Line Driver		$   2.00		$   4.00		1		2		$   2.00		$   8.00

						Analog Switch		$   0.11		$   0.11		2		2		$   0.22		$   0.22

						Microcontroller		$   6.05		$   6.05		1		1		$   6.05		$   6.05

						Serial to USB interface		$   2.00		$   2.00		1		1		$   2.00		$   2.00

						3.3V Voltage Regulator		$   2.81		$   2.81		1		1		$   2.81		$   2.81

						AC to DC Transformer		$   4.49		$   4.49		1		1		$   4.49		$   4.49

						Passive Elements (R's, C's, L's, headers, jumpers, cables, LED's, etc.)		$   4.00		$   8.00						$   4.00		$   8.00

												Subtotal:				$   23.57		$   39.57

																min		max

												Total:				$584.36		$1,107.65
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		Project Timeline

		Task Name - Number		Beginning Week		Primary Responsibility		Op1		Op2		Op3		Ending Week		Output				Op1 =		Group

		Project Idea - 1		0		Group		1		0		0		1		Preliminary Project Proposal				Op2 =		Casey

		Research - 2		1		Group		2		0		0		3		Project Proposal				Op3 =		Dean

		Concept Generation Matrix - 3		2		Casey		1		0		0		3		Concept Generation Matrix

		Thermocouple/analog circuit experimentation/design - 4		3		Group		3		1		0		7		TX-side analog circuit

		MSP430-Transceiver experimentation/design - 5		3		Dean		3		0		1		7		Part selection and configuration

		TSA experimentation/design - 6		3		Casey		2		0		2		7		Microcontroller-Transceiver interface

		RSA design - 7		5		Dean		1		0		1		7		RX module design

		PCSA design and software development - 8		6		Dean		1		0		3		10		PCB designs

		PCB layout - 9		7		Casey		1		2		0		10		User interface and data logging scheme

		Assembly - 10		7		Group		2		1		0		10		Prototype

		Testing and reconfiguring - 11		10		Group		3		0		0		13		Tested prototype

		Documentation review - 12		11		Group		5		0		0		16		Specifications and reports

		Demonstrations - 13		14		Group		2		0		0		16		Demonstrated product





Gantt1

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



1/4    1/10   1/17   1/24   1/31    2/7   2/14   2/21   2/28    3/7    3/14   3/21   3/28    4/4    4/11  4/18   4/25

Beginning Week

Group

Casey

Dean

Task

Week (starting on)



Gantt2

		Task Name				Op1		Op2		Diamond

		Task1		0		5		3		1		9

		Task2		9		5		0		0		14

		Task3		14		0		0		0		14

		Task4		14		0		3		1		18

		Task5		18		6		0		0		24

		Task6		24		5		0		0		29

		Task7		29		0		0		1		30

		Task8		30		0		0		0		30

		Task9		30		0		2		0		32

		Task10		32		7		0		0		39
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								Op1		Op2		Op3		Op4

				Task 1		0		4		3		3		5		15

				Task 2		15		3		2		2		2		24								star

				Task 3		24		1		2		1		2		30								1

				Task 4		30		5		3		1		5		44

				Task 5		44		2		4		3		1		54

				Task 6		54		0		1		0		2		57

						5

						Time = 1

				y		x						Op1		Op2		Op3		Op4

		1		1		-1.5				A		-1		-1		-1		-1

		2		1		54.5				B		-1		-1		-1		-1

		3		1		-1.5				C		25		-1		28		-1

		4		1		-1.5				D		-1		-1		39		-1

		1		2		-1.5				E		-1		-1		-1		54
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Note
Changing the value inside the red box will cause different times to be marked with a star.  A value of 2 for instance would put a star on all the bars that represent a time length of 2.

Example Provided Courtesy of:

XL-Logic.com

From: Paul.Goodison@WDR.COM Save Address Block SenderReply-To: Microsoft Excel Developers List <EXCEL-L@PEACH.EASE.LSOFT.COM>To: EXCEL-L@PEACH.EASE.LSOFT.COMSubject: [EXCEL-L] Timeline/Gantt Chart questions.Date: Mon, 9 Aug 1999 11:10:42 +0100Reply Reply All ForwardDeletePreviousNextClose


     I'm creating a Timeline chart, and need to work out how I can display
     a 'Diamond' symbol on the chart for an event that is only one day
     rather than displaying a small square. The timeline chart is basically
     a stacked bar chart with the first series transparent.

     My data is formatted as follows:

     Task Name  Start Date      Duration(days)
     Task1      29/12/97        1
     Task2      30/12/97        11

     etc ....

     Also, if I needed to have more than one phase to an event, this should
     appear on the same bar (making a stacked bar i suppose ?). Has anyone
     had success creating this type of effect with a Gantt/Timeline chart ?

     Any help would be appreciated.

     TIA

     Paul Goodison
     Warburg Dillon Read

Aaron 

    Brilliant attempt. Certainly looks like the sort of thing I'm trying 
    to do. Thanks very much for your time. I'm also trying to get a 
    diamond marker style for any one day events or for key events. I plan 
    to create a shape as a bmp or emf then use the picture for those data 
    points. 

    With a line or scatter you can set the markerstyle to xlDiamond, would 
    be nice if you could do the same with a bar chart !!! 

    Can you think of any better way of achieving this ? 

    Once again many thanks for your help. 

    Paul.

Aaron 

    Thanks for the bitmaps. The only problem with using this method is 
    that you need to apply the picture to an entire series. Since the one 
    day events could be in any of the series you can't just make the 
    series use a diamond picture. So what I think I can do is search 
    through the values on each series, and if the value is 1 then make 
    that series point transparent and apply a diamond shape (using shapes 
    object to the place where the point is. My only problem is finding out 
    the correct location of that point. I've tried setting the 
    markerbackgroundcolorindex etc but these only work for line, scatter 
    charts. Do you know any way of finding the left, top, width, height 
    properties of a particular point ? 

    Here is some code I have been testing my theory with. 

    I've been playing around with it so this version may not work but it 
    gives you the general idea of what i want to do. 

    Sub ApplyDiamond() 
        Dim cht As Chart            'active chart 
        Dim ser As Series           'current series 
        Dim val As Variant          'value in a series 
        Dim pt As Point             'point on a series 
        Dim iVal As Integer 

        Set cht = ActiveChart 

            For Each ser In cht.SeriesCollection 
                iVal = 0 
                Stop 

                For Each val In ser.Values 
                    iVal = iVal + 1 
                    Set pt = ser.Points(iVal) 
                    With pt 
                        .Select 
                        If val = 1 Then 
                            .Interior.ColorIndex = xlColorIndexNone 
                           ' .ClearFormats 
                            .Select 
                            With Selection 

    'ideally this is how I'd like to do it 
            Call CreateDiamond(iVal, ser.Name, .Left, 
               .Top, .Height,.Width,ser.MarkerBackgroundColorIndex) 
                            End With 
                        End If 
                    End With 


                Next val 

            Next ser 
    End Sub 

    Sub CreateDiamond(intVal As Integer, _ 
                        strName As String, _ 
                        intLeft As Integer, _ 
                        intTop As Integer, _ 
                        intHeight As Integer, _ 
                        intWidth As Integer, _ 
                        intColour As Variant) 

    ' 
    ' Macro1 Macro 
    ' Macro recorded 10/08/99 by Goodison Paul 
    ' 
    ' 
        Dim shp As Shape 

        Set shp = ActiveChart.Shapes.AddShape(msoShapeDiamond, intLeft, 
                                            intTop, intWidth, intHeight) 
        With shp 
            .Fill.Visible = msoTrue 
            .Fill.Solid 
            .Fill.ForeColor.SchemeColor = intColour 
        End With 
    End Sub 


    Do you think this is the correct way of handling it ?? 
    Any suggestion welcome. 


    Paul

Example Provided Courtesy of:

XL-Logic.com
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		Concept Screening Matrix

		* Concepts A through L compare with reference concept in terms of customer/market needs.                                                                                                                  * "+" implies better than reference, "0" implies equa

		Concept variables		Type		Description

		Variable A:  A/D Conversion		0		Multi-channel A/D

				1		Single-channel A/D

		Variable B:  TX/RX Controller		0		MSP430F122

				1		MSP430F149

		Variable C:  Power supply		0		Two 1.2V D battery source (2.4V total)

				1		Four 1.2V D battery source (4.8V total)

		Variable D:  Thermocouple type		0		R-Type, 3.3V-powered amplifier, 0-1450 C temperature range

				1		J-type, 15V-powered amplifier, 0-1250 C temperature range

						Concept		Concept		Concept		Concept		Concept

						A		B		C		D		E

		Customer/Market Needs		Importance Rating		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}

						{0,1,0,0}		{0,1,0,1}		{0,1,1,0}		{0,1,1,1}		{1,0,0,0}

		High temperature resolution		3		0		+		0		+		0

		Large temperature range		5		+		0		+		0		+

		High Sample Rate		4		+		+		+		+		-

		Fast wireless transmission		3		0		0		0		0		0

		Low power consumption on TX side		5		0		-		+		-		+

		Low cost		4		0		0		0		-		0

		Robust data processing on RX side		2		+		+		+		+		0

		User-friendly GUI		3		0		0		0		0		0

		Design reusability		3		0		+		0		+		0

				Total +'s		3 +'s		4 +'s		4 +'s		4 +'s		2 +'s

				Total 0's		6 0's		4 0's		5 0's		3 0's		6 0's

				Total -'s		0 -'s		1 -'s		0 -'s		2 -'s		1 -'s

				Net Score		11		7		16		3		6

				Rank		4		8		1		13		9

				Continue?		yes		no		yes		no		no

						Concept		Concept		Concept		Concept		Concept

						F		G		H		I		J

		Customer/Market Needs		Importance Rating		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}

						{1,0,0,1}		{1,0,1,0}		{1,0,1,1}		{1,1,0,0}		{1,1,0,1}

		High temperature resolution		3		+		0		+		0		+

		Large temperature range		5		0		+		0		+		0

		High Sample Rate		4		-		-		-		0		0

		Fast wireless transmission		3		0		0		0		0		0

		Low power consumption on TX side		5		+		+		+		+		+

		Low cost		4		+		0		0		0		+

		Robust data processing on RX side		2		0		0		0		+		+

		User-friendly GUI		3		0		0		0		0		0

		Design reusability		3		0		0		0		0		0

				Total +'s		3 +'s		2 +'s		2 +'s		3 +'s		4 +'s

				Total 0's		5 0's		6 0's		6 0's		6 0's		5 0's

				Total -'s		1 -'s		1 -'s		1 -'s		0 -'s		0 -'s

				Net Score		8		6		4		12		14

				Rank		6		9		12		3		2

				Continue?		no		no		no		yes		yes

						Concept		Concept		Reference

						K		L		Concept

		Customer/Market Needs		Importance Rating		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}

						{1,1,1,0}		{1,1,1,1}		all chip

		High temperature resolution		3		0		+		0

		Large temperature range		5		+		0		0

		High Sample Rate		4		0		0		0

		Fast wireless transmission		3		0		0		0

		Low power consumption on TX side		5		+		+		0

		Low cost		4		-		-		0

		Robust data processing on RX side		2		+		+		0

		User-friendly GUI		3		0		0		0

		Design reusability		3		0		0		0

				Total +'s		3 +'s		3 +'s		0 +'s

				Total 0's		5 0's		5 0's		9 0's

				Total -'s		1 -'s		1 -'s		0 -'s

				Net Score		8		6		0

				Rank		6		9		N/A

				Continue?		no		no		N/A
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Sheet1

		Concept Screening Matrix

		* Concepts A through L compare with reference concept in terms of customer/market needs.                                                                                                                  * "+" implies better than reference, "0" implies equa

		Concept variables		Type		Description

		Variable A:  A/D Conversion		0		Multi-channel A/D

				1		Single-channel A/D

		Variable B:  TX/RX Controller		0		MSP430F122

				1		MSP430F149

		Variable C:  Power supply		0		Two 1.2V D battery source (2.4V total)

				1		Four 1.2V D battery source (4.8V total)

		Variable D:  Thermocouple type		0		R-Type, 3.3V-powered amplifier, 0-1450 C temperature range

				1		J-type, 15V-powered amplifier, 0-1250 C temperature range

						Concept		Concept		Concept		Concept		Concept

						A		B		C		D		E

		Customer/Market Needs		Importance Rating		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}

						{0,1,0,0}		{0,1,0,1}		{0,1,1,0}		{0,1,1,1}		{1,0,0,0}

		High temperature resolution		3		0		+		0		+		0

		Large temperature range		5		+		0		+		0		+

		High Sample Rate		4		+		+		+		+		-

		Fast wireless transmission		3		0		0		0		0		0

		Low power consumption on TX side		5		0		-		+		-		+

		Low cost		4		0		0		0		-		0

		Robust data processing on RX side		2		+		+		+		+		0

		User-friendly GUI		3		0		0		0		0		0

		Design reusability		3		0		+		0		+		0

				Total +'s		3 +'s		4 +'s		4 +'s		4 +'s		2 +'s

				Total 0's		6 0's		4 0's		5 0's		3 0's		6 0's

				Total -'s		0 -'s		1 -'s		0 -'s		2 -'s		1 -'s

				Net Score		11		7		16		3		6

				Rank		4		8		1		13		9

				Continue?		yes		no		yes		no		no

						Concept		Concept		Concept		Concept		Concept

						F		G		H		I		J

		Customer/Market Needs		Importance Rating		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}

						{1,0,0,1}		{1,0,1,0}		{1,0,1,1}		{1,1,0,0}		{1,1,0,1}

		High temperature resolution		3		+		0		+		0		+

		Large temperature range		5		0		+		0		+		0

		High Sample Rate		4		-		-		-		0		0

		Fast wireless transmission		3		0		0		0		0		0

		Low power consumption on TX side		5		+		+		+		+		+

		Low cost		4		+		0		0		0		+

		Robust data processing on RX side		2		0		0		0		+		+

		User-friendly GUI		3		0		0		0		0		0

		Design reusability		3		0		0		0		0		0

				Total +'s		3 +'s		2 +'s		2 +'s		3 +'s		4 +'s

				Total 0's		5 0's		6 0's		6 0's		6 0's		5 0's

				Total -'s		1 -'s		1 -'s		1 -'s		0 -'s		0 -'s

				Net Score		8		6		4		12		14

				Rank		6		9		12		3		2

				Continue?		no		no		no		yes		yes

						Concept		Concept		Reference

						K		L		Concept

		Customer/Market Needs		Importance Rating		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}

						{1,1,1,0}		{1,1,1,1}		all chip

		High temperature resolution		3		0		+		0

		Large temperature range		5		+		0		0

		High Sample Rate		4		0		0		0

		Fast wireless transmission		3		0		0		0

		Low power consumption on TX side		5		+		+		0

		Low cost		4		-		-		0

		Robust data processing on RX side		2		+		+		0

		User-friendly GUI		3		0		0		0

		Design reusability		3		0		0		0

				Total +'s		3 +'s		3 +'s		0 +'s

				Total 0's		5 0's		5 0's		9 0's

				Total -'s		1 -'s		1 -'s		0 -'s

				Net Score		8		6		0

				Rank		6		9		N/A

				Continue?		no		no		N/A
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Sheet1

		Concept Screening Matrix

		* Concepts A through L compare with reference concept in terms of customer/market needs.                                                                                                                  * "+" implies better than reference, "0" implies equa

		Concept variables		Type		Description

		Variable A:  A/D Conversion		0		Multi-channel A/D

				1		Single-channel A/D

		Variable B:  TX/RX Controller		0		MSP430F122

				1		MSP430F149

		Variable C:  Power supply		0		Two 1.2V D battery source (2.4V total)

				1		Four 1.2V D battery source (4.8V total)

		Variable D:  Thermocouple type		0		R-Type, 3.3V-powered amplifier, 0-1450 C temperature range

				1		J-type, 15V-powered amplifier, 0-1250 C temperature range

						Concept		Concept		Concept		Concept		Concept

						A		B		C		D		E

		Customer/Market Needs		Importance Rating		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}

						{0,1,0,0}		{0,1,0,1}		{0,1,1,0}		{0,1,1,1}		{1,0,0,0}

		High temperature resolution		3		0		+		0		+		0

		Large temperature range		5		+		0		+		0		+

		High Sample Rate		4		+		+		+		+		-

		Fast wireless transmission		3		0		0		0		0		0

		Low power consumption on TX side		5		0		-		+		-		+

		Low cost		4		0		0		0		-		0

		Robust data processing on RX side		2		+		+		+		+		0

		User-friendly GUI		3		0		0		0		0		0

		Design reusability		3		0		+		0		+		0

				Total +'s		3 +'s		4 +'s		4 +'s		4 +'s		2 +'s

				Total 0's		6 0's		4 0's		5 0's		3 0's		6 0's

				Total -'s		0 -'s		1 -'s		0 -'s		2 -'s		1 -'s

				Net Score		11		7		16		3		6

				Rank		4		8		1		13		9

				Continue?		yes		no		yes		no		no

						Concept		Concept		Concept		Concept		Concept

						F		G		H		I		J

		Customer/Market Needs		Importance Rating		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}

						{1,0,0,1}		{1,0,1,0}		{1,0,1,1}		{1,1,0,0}		{1,1,0,1}

		High temperature resolution		3		+		0		+		0		+

		Large temperature range		5		0		+		0		+		0

		High Sample Rate		4		-		-		-		0		0

		Fast wireless transmission		3		0		0		0		0		0

		Low power consumption on TX side		5		+		+		+		+		+

		Low cost		4		+		0		0		0		+

		Robust data processing on RX side		2		0		0		0		+		+

		User-friendly GUI		3		0		0		0		0		0

		Design reusability		3		0		0		0		0		0

				Total +'s		3 +'s		2 +'s		2 +'s		3 +'s		4 +'s

				Total 0's		5 0's		6 0's		6 0's		6 0's		5 0's

				Total -'s		1 -'s		1 -'s		1 -'s		0 -'s		0 -'s

				Net Score		8		6		4		12		14

				Rank		6		9		12		3		2

				Continue?		no		no		no		yes		yes

						Concept		Concept		Reference

						K		L		Concept

		Customer/Market Needs		Importance Rating		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}

						{1,1,1,0}		{1,1,1,1}		all chip

		High temperature resolution		3		0		+		0

		Large temperature range		5		+		0		0

		High Sample Rate		4		0		0		0

		Fast wireless transmission		3		0		0		0

		Low power consumption on TX side		5		+		+		0

		Low cost		4		-		-		0

		Robust data processing on RX side		2		+		+		0

		User-friendly GUI		3		0		0		0

		Design reusability		3		0		0		0

				Total +'s		3 +'s		3 +'s		0 +'s

				Total 0's		5 0's		5 0's		9 0's

				Total -'s		1 -'s		1 -'s		0 -'s

				Net Score		8		6		0

				Rank		6		9		N/A

				Continue?		no		no		N/A
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Gantt1

		Project Timeline

		Task Name - Number		Beginning Week		Primary Responsibility		Op1		Op2		Op3		Ending Week		Output				Op1 =		Group

		Project Idea - 1		0		Group		1		0		0		1		Preliminary Project Proposal				Op2 =		Casey

		Research - 2		1		Group		2		0		0		3		Project Proposal				Op3 =		Dean

		Concept Generation Matrix - 3		2		Casey		1		0		0		3		Concept Generation Matrix

		Thermocouple/analog circuit experimentation/design - 4		3		Group		3		1		0		7		TX-side analog circuit

		MSP430-Transceiver experimentation/design - 5		3		Dean		3		0		1		7		Part selection and configuration

		TSA experimentation/design - 6		3		Casey		2		0		2		7		Microcontroller-Transceiver interface

		RSA design - 7		5		Dean		1		0		1		7		RX module design

		PCSA design and software development - 8		6		Dean		1		0		3		10		PCB designs

		PCB layout - 9		7		Casey		1		2		0		10		User interface and data logging scheme

		Assembly - 10		7		Group		2		1		0		10		Prototype

		Testing and reconfiguring - 11		10		Group		3		0		0		13		Tested prototype

		Documentation review - 12		11		Group		5		0		0		16		Specifications and reports

		Demonstrations - 13		14		Group		2		0		0		16		Demonstrated product
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Gantt2

		Task Name				Op1		Op2		Diamond

		Task1		0		5		3		1		9

		Task2		9		5		0		0		14

		Task3		14		0		0		0		14

		Task4		14		0		3		1		18

		Task5		18		6		0		0		24

		Task6		24		5		0		0		29

		Task7		29		0		0		1		30

		Task8		30		0		0		0		30

		Task9		30		0		2		0		32

		Task10		32		7		0		0		39





Gantt2
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		0		0		0		0



Op1

Op2

Diamond



Gantt3

								Op1		Op2		Op3		Op4

				Task 1		0		4		3		3		5		15

				Task 2		15		3		2		2		2		24								star

				Task 3		24		1		2		1		2		30								1

				Task 4		30		5		3		1		5		44

				Task 5		44		2		4		3		1		54

				Task 6		54		0		1		0		2		57

						5

						Time = 1

				y		x						Op1		Op2		Op3		Op4

		1		1		-1.5				A		-1		-1		-1		-1

		2		1		54.5				B		-1		-1		-1		-1

		3		1		-1.5				C		25		-1		28		-1

		4		1		-1.5				D		-1		-1		39		-1

		1		2		-1.5				E		-1		-1		-1		54

		2		2		-1.5				F		-1		55		-1		-1

		3		2		-1.5

		4		2		53.5

		1		3		-1.5

		2		3		-1.5

		3		3		38.5

		4		3		-1.5

		1		4		24.5

		2		4		-1.5

		3		4		27.5

		4		4		-1.5

		1		5		-1.5

		2		5		-1.5

		3		5		-1.5

		4		5		-1.5

		1		6		-1.5

		2		6		-1.5

		3		6		-1.5

		4		6		-1.5
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Gantt3

		0		0		0		0		0		-1.5

		0		0		0		0		0		54.5

		0		0		0		0		0		-1.5

		0		0		0		0		0		-1.5

		0		0		0		0		0		-1.5

		0		0		0		0		0		-1.5

												-1.5

												53.5

												-1.5

												-1.5

												38.5

												-1.5

												24.5

												-1.5

												27.5

												-1.5

												-1.5

												-1.5

												-1.5

												-1.5

												-1.5

												-1.5

												-1.5

												-1.5



Op1

Op2

Op3

Op4

Time = 1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
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Note
Changing the value inside the red box will cause different times to be marked with a star.  A value of 2 for instance would put a star on all the bars that represent a time length of 2.
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From: Paul.Goodison@WDR.COM Save Address Block SenderReply-To: Microsoft Excel Developers List <EXCEL-L@PEACH.EASE.LSOFT.COM>To: EXCEL-L@PEACH.EASE.LSOFT.COMSubject: [EXCEL-L] Timeline/Gantt Chart questions.Date: Mon, 9 Aug 1999 11:10:42 +0100Reply Reply All ForwardDeletePreviousNextClose


     I'm creating a Timeline chart, and need to work out how I can display
     a 'Diamond' symbol on the chart for an event that is only one day
     rather than displaying a small square. The timeline chart is basically
     a stacked bar chart with the first series transparent.

     My data is formatted as follows:

     Task Name  Start Date      Duration(days)
     Task1      29/12/97        1
     Task2      30/12/97        11

     etc ....

     Also, if I needed to have more than one phase to an event, this should
     appear on the same bar (making a stacked bar i suppose ?). Has anyone
     had success creating this type of effect with a Gantt/Timeline chart ?

     Any help would be appreciated.

     TIA

     Paul Goodison
     Warburg Dillon Read

Aaron 

    Brilliant attempt. Certainly looks like the sort of thing I'm trying 
    to do. Thanks very much for your time. I'm also trying to get a 
    diamond marker style for any one day events or for key events. I plan 
    to create a shape as a bmp or emf then use the picture for those data 
    points. 

    With a line or scatter you can set the markerstyle to xlDiamond, would 
    be nice if you could do the same with a bar chart !!! 

    Can you think of any better way of achieving this ? 

    Once again many thanks for your help. 

    Paul.

Aaron 

    Thanks for the bitmaps. The only problem with using this method is 
    that you need to apply the picture to an entire series. Since the one 
    day events could be in any of the series you can't just make the 
    series use a diamond picture. So what I think I can do is search 
    through the values on each series, and if the value is 1 then make 
    that series point transparent and apply a diamond shape (using shapes 
    object to the place where the point is. My only problem is finding out 
    the correct location of that point. I've tried setting the 
    markerbackgroundcolorindex etc but these only work for line, scatter 
    charts. Do you know any way of finding the left, top, width, height 
    properties of a particular point ? 

    Here is some code I have been testing my theory with. 

    I've been playing around with it so this version may not work but it 
    gives you the general idea of what i want to do. 

    Sub ApplyDiamond() 
        Dim cht As Chart            'active chart 
        Dim ser As Series           'current series 
        Dim val As Variant          'value in a series 
        Dim pt As Point             'point on a series 
        Dim iVal As Integer 

        Set cht = ActiveChart 

            For Each ser In cht.SeriesCollection 
                iVal = 0 
                Stop 

                For Each val In ser.Values 
                    iVal = iVal + 1 
                    Set pt = ser.Points(iVal) 
                    With pt 
                        .Select 
                        If val = 1 Then 
                            .Interior.ColorIndex = xlColorIndexNone 
                           ' .ClearFormats 
                            .Select 
                            With Selection 

    'ideally this is how I'd like to do it 
            Call CreateDiamond(iVal, ser.Name, .Left, 
               .Top, .Height,.Width,ser.MarkerBackgroundColorIndex) 
                            End With 
                        End If 
                    End With 


                Next val 

            Next ser 
    End Sub 

    Sub CreateDiamond(intVal As Integer, _ 
                        strName As String, _ 
                        intLeft As Integer, _ 
                        intTop As Integer, _ 
                        intHeight As Integer, _ 
                        intWidth As Integer, _ 
                        intColour As Variant) 

    ' 
    ' Macro1 Macro 
    ' Macro recorded 10/08/99 by Goodison Paul 
    ' 
    ' 
        Dim shp As Shape 

        Set shp = ActiveChart.Shapes.AddShape(msoShapeDiamond, intLeft, 
                                            intTop, intWidth, intHeight) 
        With shp 
            .Fill.Visible = msoTrue 
            .Fill.Solid 
            .Fill.ForeColor.SchemeColor = intColour 
        End With 
    End Sub 


    Do you think this is the correct way of handling it ?? 
    Any suggestion welcome. 


    Paul
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		Concept Screening Matrix

		* Concepts A through L compare with reference concept in terms of customer/market needs.                                                                                                                  * "+" implies better than reference, "0" implies equa

		Concept variables		Type		Description

		Variable A:  A/D Conversion		0		Multi-channel A/D

				1		Single-channel A/D

		Variable B:  TX/RX Controller		0		MSP430F122

				1		MSP430F149

		Variable C:  Power supply		0		Two 1.2V D battery source (2.4V total)

				1		Four 1.2V D battery source (4.8V total)

		Variable D:  Thermocouple type		0		R-Type, 3.3V-powered amplifier, 0-1450 C temperature range

				1		J-type, 15V-powered amplifier, 0-1250 C temperature range

						Concept		Concept		Concept		Concept		Concept

						A		B		C		D		E

		Customer/Market Needs		Importance Rating		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}

						{0,1,0,0}		{0,1,0,1}		{0,1,1,0}		{0,1,1,1}		{1,0,0,0}

		High temperature resolution		3		0		+		0		+		0

		Large temperature range		5		+		0		+		0		+

		High Sample Rate		4		+		+		+		+		-

		Fast wireless transmission		3		0		0		0		0		0

		Low power consumption on TX side		5		0		-		+		-		+

		Low cost		4		0		0		0		-		0

		Robust data processing on RX side		2		+		+		+		+		0

		User-friendly GUI		3		0		0		0		0		0

		Design reusability		3		0		+		0		+		0

				Total +'s		3 +'s		4 +'s		4 +'s		4 +'s		2 +'s

				Total 0's		6 0's		4 0's		5 0's		3 0's		6 0's

				Total -'s		0 -'s		1 -'s		0 -'s		2 -'s		1 -'s

				Net Score		11		7		16		3		6

				Rank		4		8		1		13		9

				Continue?		yes		no		yes		no		no

						Concept		Concept		Concept		Concept		Concept

						F		G		H		I		J

		Customer/Market Needs		Importance Rating		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}

						{1,0,0,1}		{1,0,1,0}		{1,0,1,1}		{1,1,0,0}		{1,1,0,1}

		High temperature resolution		3		+		0		+		0		+

		Large temperature range		5		0		+		0		+		0

		High Sample Rate		4		-		-		-		0		0

		Fast wireless transmission		3		0		0		0		0		0

		Low power consumption on TX side		5		+		+		+		+		+

		Low cost		4		+		0		0		0		+

		Robust data processing on RX side		2		0		0		0		+		+

		User-friendly GUI		3		0		0		0		0		0

		Design reusability		3		0		0		0		0		0

				Total +'s		3 +'s		2 +'s		2 +'s		3 +'s		4 +'s

				Total 0's		5 0's		6 0's		6 0's		6 0's		5 0's

				Total -'s		1 -'s		1 -'s		1 -'s		0 -'s		0 -'s

				Net Score		8		6		4		12		14

				Rank		6		9		12		3		2

				Continue?		no		no		no		yes		yes

						Concept		Concept		Reference

						K		L		Concept

		Customer/Market Needs		Importance Rating		{A, B, C, D}		{A, B, C, D}		{A, B, C, D}

						{1,1,1,0}		{1,1,1,1}		all chip

		High temperature resolution		3		0		+		0

		Large temperature range		5		+		0		0

		High Sample Rate		4		0		0		0

		Fast wireless transmission		3		0		0		0

		Low power consumption on TX side		5		+		+		0

		Low cost		4		-		-		0

		Robust data processing on RX side		2		+		+		0

		User-friendly GUI		3		0		0		0

		Design reusability		3		0		0		0

				Total +'s		3 +'s		3 +'s		0 +'s

				Total 0's		5 0's		5 0's		9 0's

				Total -'s		1 -'s		1 -'s		0 -'s

				Net Score		8		6		0

				Rank		6		9		N/A

				Continue?		no		no		N/A
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