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Product Pitch System Description

Our design is an analog computer that implements the Our analog computer solves LPs by acting as the physical
Sequential Linear Programming (SLP) algorithm, which solves analogue of the mathematical problem. Instead of solving
continuous Nonlinear Programming (NLP) problems. We aim to the LP arithmetically, we configure the analog circuit such that
solve these problems faster and more efficiently than current its steady state corresponds to the LP’s solution.
digital solutions. (a) min f(z) ®) v m
We demonstrate that our design can solve Nonlinear Model s.t. g(z) =0 Spothesize —- ey p N0
Predictive Control (NMPC) problems, which is a class of NLP h(’f )< 0 Y
problems. In particular, our analog computer swings up a i )
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Our system features a heterogeneous architecture that consists
of a digital computer and an analog computer. The NMPC

Figure 2. Procedure of solving optimization problems with the analog computer
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Analog LP Simulation & Figure 3. PCB layout of the analog computer
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K j K / For our analog circuit, we verified that the results produced by
the simulation matched the results produced by the digital
Figure 1. High-level system architecture solver. We also verified that it could solve LPs 47.02% faster.
Conclusions & Additional Information L —
Software solution (original LP units) -0.0332327 -0.221551 -0.156465 -0.6 -0.2 -0.143625
Our reSUItS demonstrate that an analog SLP Solver Can Error % 0.4191654605 0.3651529445 0.4352411082Firs.t LI(;001 0.01 2.328981723 0.5932568727
outperform its digital counterpart, highlighting the potential of sl e
analog computers in mathematical optimization. This design catarasobson (el Fwia] || usiensy] Todsieei] obedss] o] v Todskss
can be eXtended tO |mp|ement Sequentlal Quadratlc E:Z:% 1‘006(1)233057 0.1764828231 0‘14;22?225 tL;)O.oz 0.000024 0.74105(1)4362: 0.4138506054
as

Programming (SQP) for better convergence and robustness.

Table 1. Accuracy of the solution produced by the simulated analog computer

Lessons Learned: With our software, we verified that the SLP solver can correctly
- Verify previous work done by others before expanding it. solve the stated problem. We also

- Decouple the project and perform risk management. verified its accuracy by comparing (K) Eﬁt&iall\lgé%gl I{JIt(e;:
- Share responsibilities and work at a maintainable pace. it against a reference solver.
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