
Project - King Manco Capac tomb excavation  

Erwei Bai is an archaeologist at the University of Iowa. About two years ago, his good 
friend Professor Indiana Jones of Princeton informed him of a newly discovered early 
Amerindian tomb, high in the Andes near the capital Lima.  

                                            

All preliminary findings seem to suggest that it is the ancient King Capac’s tomb who 
died in 1231AD.  Dr. Bai spent the last two summers working with Professor Jones in 
the Peruvian mountains and excavated an Incan manuscript that provided a layout of 
the tomb.  

 

Surprisingly, according to the description, the Blue Sapphire Ball, which has been 
considered long gone, was buried in a tiny “treasure channel” deep in the tomb.  The 
treasure channel was carved out in a solid rock and is double L shaped as to make the 
treasure unreachable by non-engineers. You as members of IEPS are to assist Dr. Bai 
on his request to recover the Blue Sapphire Ball. As his assistants, your job is to build a 
robot to retrieve the Blue Sapphire Ball (2 inch in diameter). The Drawings of the tomb 
and the treasure channel are shown above. You do have access to the entrance of the 
treasure channel. You may also place your robot at the entrance and retract the robot 
when it comes out of the entrance. You are provided a Lego MindStorms NXT set from 
which various robots can be constructed using touch, light, sound, ultra-sonic (distance) 



sensors, motors and other Lego pieces. Robots can be programmed to do complicated 
tasks.  Shown below is an example made by Dr. Bai.  

http://www.engineering.uiowa.edu/~eng_0055/2021/video/excavationBAI.wmv 

In addition to building a robot and retrieving the Blue Sapphire Ball, you team needs to  

1. Power point presentation (<2 minute, strictly enforced) on 10/23 or 10/25 addressing 
every question below 

• a clearly defined approach,  
• research of possible solutions,  
• team member  assignments, 

 
2. Demonstration/Competition on 11/6 or 11/8 
3. Written report due on the same day 11/6 or 11/8 

• summary of the overall approach taken by the team,  
• description of any research/background work carried out by the team,  
• discussion of alternative designs considered,  
• rationale for selecting the chosen design,  
• overview and operational details of the chosen design,  
• problems encountered/unresolved issues,  
• possible legal/ethical/social issues, e.g., with respect to  treasure 

belongings/tomb excavation and early stage practices by European explorers in 
Egypt, Greece, China,…, 

• lessons learned and recommendations,  
• each team member’s contribution, 

 
 

You may want to look some examples made by EPS classes, 

http://www.engineering.uiowa.edu/~eng_0055/2021/video/Excavation12-15.wmv 

http://www.engineering.uiowa.edu/~eng_0055/2021/video/Excavation12-16.wmv 

 

 

 

 

 

 

 

http://www.engineering.uiowa.edu/%7Eeng_0055/2021/video/excavationBAI.wmv
http://www.engineering.uiowa.edu/%7Eeng_0055/2021/video/Excavation12-15.wmv
http://www.engineering.uiowa.edu/%7Eeng_0055/2021/video/Excavation12-16.wmv


To download the Lego NXT software, go to 

https://www.lego.com/en-us/themes/mindstorms/downloads 

and follow the instructions for both Mac and Windows users. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix: 

Robot building: You can find many reference books on MindStorms Robots and some are 
available in the engineering library. Also, please check “MindStorms NXT” on Web. 

 

MIndStorms NXT software:  This is a very friendly graphic based program.  

 

https://www.lego.com/en-us/themes/mindstorms/downloads


 

 

Detailed description of each block is attached. 

 

 



 

 



Here is an example of how a robot will travel in a square using a touch sensor when hitting the 
wall. 

 

 

 
 


