
3SHAPE 1002 
3Shape v Align 

  IPR2021-01383 
#118708522  

Filed on behalf of:     
Petitioner   
By: Alison L. McCarthy (Lead Counsel) 
 Alison.McCarthy@troutman.com 
 Bryan C. Smith (Back-up Counsel) 
 Bryan.Smith@troutman.com 
 Nicholas J. Gallo (Back-up Counsel) 
 Nicholas.Gallo@troutman.com 
 Bryan J. Cannon (Back-up Counsel) 
 Bryan.Cannon@troutman.com 

 
 
 

UNITED STATES PATENT AND TRADEMARK OFFICE 
_________________ 

 
BEFORE THE PATENT TRIAL AND APPEAL BOARD 

_________________ 
 

3SHAPE A/S and 3SHAPE INC., 
Petitioner, 

 
v. 
 

ALIGN TECHNOLOGY, INC., 
Patent Owner. 

_________________ 
 

Case IPR2021-01383 
Patent 10,728,519 

_________________ 
 
 

DECLARATION OF DR. DAVID SCHAAFSMA IN SUPPORT OF 
PETITION FOR INTER PARTES REVIEW OF U.S. PATENT NO. 

10,728,519 UNDER 35 U.S.C. §§ 311-319 AND 37 C.F.R. § 42.100 et seq.

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

mailto:Alison.McCarthy@troutman.com
mailto:Bryan.Smith@troutman.com
mailto:Nicholas.Gallo@troutman.com
mailto:Bryan.Cannon@troutman.com
https://www.docketalarm.com/


IPR2021-01383 (Patent 10,728,519) 
Declaration of David Schaafsma 
 
 

i 
 

TABLE OF CONTENTS 

Page 

I. INTRODUCTION .......................................................................................... 1 

A. Scope of Engagement ........................................................................... 1 

B. Compensation ....................................................................................... 1 

C. Professional Qualifications .................................................................. 2 

D. Reservation of Rights ........................................................................... 5 

E. List of Materials Considered ................................................................ 6 

II. SUMMARY OF OPINIONS .......................................................................... 6 

III. LEGAL STANDARDS .................................................................................. 7 

A. Anticipation .......................................................................................... 8 

B. Obviousness ........................................................................................ 10 

IV. LEVEL OF ORDINARY SKILL ................................................................. 15 

V. BACKGROUND OF THE TECHNOLOGY ............................................... 17 

A. Scanning Systems for Determining Surface Topology were 
Well-Known Prior to the ’519 Patent ................................................. 17 

B. 2D Color Imaging Systems were Well-Known Prior to the ’519 
Patent .................................................................................................. 21 

C. Combining 3D Scanning Systems and Color 2D Imaging 
Systems was Well-Known Prior to the ’519 Patent ........................... 22 

D. Methods for Associating Color Image Data with Depth Data 
were Well-Known Prior to the ’519 Patent ........................................ 23 

VI. OVERVIEW OF THE ’519 PATENT ......................................................... 24 

A. ’519 Patent .......................................................................................... 25 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


IPR2021-01383 (Patent 10,728,519) 
Declaration of David Schaafsma 
 
 

ii 
 

B. Prosecution History of the ’519 Patent .............................................. 25 

C. Claims of the ’519 Patent ................................................................... 29 

1. Independent Claim 1 of the ’519 Patent .................................. 29 

2. Dependent Claim 3 of the ’519 Patent ..................................... 30 

3. Dependent Claim 4 of the ’519 Patent ..................................... 30 

4. Dependent Claim 6 of the ’519 Patent ..................................... 31 

5. Independent Claim 13 of the ’519 Patent ................................ 31 

6. Dependent Claim 15 of the ’519 Patent ................................... 32 

7. Dependent Claim 16 of the ’519 Patent ................................... 32 

8. Dependent Claim 17 of the ’519 Patent ................................... 33 

9. Dependent Claim 20 of the ’519 Patent ................................... 33 

10. Dependent Claim 21 of the ’519 Patent ................................... 33 

11. Dependent Claim 23 of the ’519 Patent ................................... 34 

12. Independent Claim 24 of the ’519 Patent ................................ 35 

13. Dependent Claim 26 of the ’519 Patent ................................... 36 

14. Dependent Claim 27 of the ’519 Patent ................................... 36 

15. Dependent Claim 30 of the ’519 Patent ................................... 37 

16. Dependent Claim 31 of the ’519 Patent ................................... 37 

17. Dependent Claim 32 of the ’519 Patent ................................... 38 

18. Dependent Claim 33 of the ’519 Patent ................................... 38 

19. Dependent Claim 34 of the ’519 Patent ................................... 38 

VII. CLAIM CONSTRUCTION ......................................................................... 39 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


IPR2021-01383 (Patent 10,728,519) 
Declaration of David Schaafsma 
 
 

iii 
 

A. “scanning system configured to provide depth data” ......................... 41 

B. “imaging system configured to provide two-dimensional color 
image data” ......................................................................................... 41 

C. “illumination unit configured to transmit a first array of incident 
light along a path towards the three-dimensional structure” / 
“array of incident light” ...................................................................... 42 

D. “detector configured to measure intensity of each of a plurality 
of returned light that returns along the path and from the three-
dimensional structure” ........................................................................ 44 

E. “depth data” / “depth data corresponding to a plurality of data 
points defined on a plane substantially orthogonal to a depth 
direction” ............................................................................................ 45 

F. “light beams” ...................................................................................... 46 

G. Any Remaining Terms ....................................................................... 46 

VIII. OVERVIEW OF THE PRIOR ART REFERENCES RELIED UPON ....... 47 

A. Overview of Babayoff ........................................................................ 48 

B. Overview of Okamoto ........................................................................ 51 

C. Overview of Franetzki ........................................................................ 59 

IX. DETAILED ANALYSIS OF GROUNDS BASED ON BABAYOFF 
AND OKAMOTO ........................................................................................ 60 

A. Motivation to Combine Babayoff and Okamoto ................................ 60 

B. Challenged Claims 1, 3, 4, 6, 13, 15, 16, 17, 23, 24, 26, 27, 30, 
and 31 of the ’519 Patent Would Have Been Obvious Over 
Babayoff in View of Okamoto ........................................................... 68 

1. Independent Claim 1 ................................................................ 68 

a. Claim 1: [Preamble] “A system for determining 
surface topology and associated color of at least a 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


IPR2021-01383 (Patent 10,728,519) 
Declaration of David Schaafsma 
 
 

iv 
 

portion of a three-dimensional structure, 
comprising:” ...................................................................69 

b. Claim 1: Element [1.1] “a hand-held device 
comprising:” ...................................................................71 

c. Claim 1: Element [1.2] “a scanning system 
configured to provide depth data of said portion, 
the depth data corresponding to a plurality of data 
points defined on a plane substantially orthogonal 
to a depth direction” .......................................................72 

d. Claim 1: Element [1.3] “an imaging system 
configured to provide two-dimensional color 
image data of said portion associated with said 
plurality of data points;” .................................................78 

e. Claim 1: Element [1.4] “an illumination unit 
configured to transmit a first array of incident light 
along a path towards the three-dimensional 
structure;” .......................................................................81 

f. Claim 1: Element [1.5] “a detector configured to 
measure intensity of each of a plurality of returned 
light that returns along the path and from the three-
dimensional structure; and” ............................................84 

g. Claim 1: Element [1.6] “a processor operably 
coupled to the hand-held device and configured to 
associate the depth data with the two-dimensional 
color image data.” ...........................................................86 

2. Dependent Claim 3: “The system according to claim 1, 
wherein the plurality of data points is associated with a 
two-dimensional reference array.” ........................................... 91 

3. Dependent Claim 4: [Preamble] “The system according 
to claim 1,” ............................................................................... 92 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


